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(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
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DOE Research-In-Progress, and various other specialized 
DOE data bases are available to DOE offices and contrac- 
tors and other government agencies through the OSTI 
Automated Retrieval System (OARS), which is a major 
component of the Integrated Technical Information Sys- 
tem (ITIS). In addition to providing access to the OSTI 
on-line systems, ITIS serves as a gateway to other govern- 
ment and commercial systems and provides information 
merging for customized information products. The Office 
of Scientific and Technical Information has developed sys- 
tems to record and communicate energy-related research- 
in-progress information, to track research report deliver- 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available on an exchange basis to universi- 
ties, research institutions, industrial firms, and publish- 
ers of scientific information. Inquiries should be 
directed to the Office of Scientific and Technical Infor- 
mation, P. O. Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) 
or $17.50 (foreign). The cumulative indexes will be 
available in printed form from the Superintendent 
of Documents, U. S. Government Printing Office, 
Washington, D. C. 20402. The GPO Stock Number is 
061-000-00697-4 and the price is $142.00 for the 
Volume 11 indexes. The cumulative indexes are also 
available in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Com- 
merce, Springfield, VA 22161. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to rcom temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Lab., NM (USA)).' Nuclear Fusion; 23: i Las 10, 1319-132 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F.. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKeaaa, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOl1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
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Amy T. Tamura, Fossil Fuels 

Dennis T. Traylor, Biological Sciences and Biomass 
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Barry C. Steele, Solar Energy 
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Larry E. Williams, High Energy Physics 
and Engineering 


Lawrence T. Whitehead, Defense Programs 
David C. Cunningham, Defense Programs 


Subject Heading Specialist 


Contract Number and Report 
Mona H. Raridon 


Number Specialist 
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International Exchange Coordinator 
Charles E. Stuber 


Computer Processing Coordinator 
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Corporate Author Specialist 


Publishing Coordinator 
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Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
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Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinfcrmationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
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London, England 
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Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 


Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and 
Northern Ireland 

Department of Energy 

London, England 


U. S. Sources 


American Institute of Physics 
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Department of Commerce 
National Technical Information Service 
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Information Management Services, Inc. 
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National Aeronautics and Space Administration 
Scientific and Technical Information Division 
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Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 


PRODUCTS 
03 Preparation 
04 Processing 
05 By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

05 Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 

20 Waste Management 

30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 
Accountability 

60 Legislation and Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 
04 Economics 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

0S Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


13 HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


14 SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


15 GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 

03 Geothermal Exploration and 
Exploration Technology 

04 Legal and Institutional Aspects 

05 Economic and Financial Aspects 

06 Environmental Aspects and Waste 
Disposal 

07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 





16 TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 
0S Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 
ENGINEERING 


G1 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


06 Nuclear Energy 

07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 43 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 
CONVERSION 44 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


10 Combustion Systems 

20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


32 ENERGY CONSERVATION, 45 EXPLOSIONS AND 


21 NUCLEAR POWER PLANTS 


01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 


CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 


EXPLOSIVES 


01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


Systems 


03 P Reactors, ing, ; ; ‘ 
arenes Seebeeeting 09 Education and Public Relations 


Graphite Moderated 
04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 33 
Unmoderated 
05 Power Reactors, Breeding 
06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 
07 Regulation and Licensing 
08 Economics 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 é&xternai Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 51 
07 Emission Control 
08 Alternative Fuels 


ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


36 MATERIAIS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 52 
Refractories 
06 Other Materials 


40 CHEMISTRY 
01 Analytical and Separations 
Chemistry 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 35 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 


25 ENERGY STORAGE 
01 Magnetic 


02 Compressed Gas 


03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 

06 Thermal 

07 Liquefied Gas 
08 Chemical 

09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 


02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


55 


and Transport 


04 Thermal Effluents Monitoring 


and Transport 


05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


01 Social and Economic Studies 
02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 


01 Behavioral Biology 
02 Biochemistry 
03 Cytology 





55 BIOMEDICAL SCIENCES, 

BASIC STUDIES (CONT.) 

04 Genetics 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 

30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicol 

04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 

04 Geochemistry 

05 Oceanography 


64 PHYSICS I 
01 Astrophysics and Cosmology 
02 Atmospheric Physics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS Il 

10 Nuclear Physics 
12-20 Nuclear Properties and Reactions 
30 Nuclear Theory 
40 Radiation and Shielding Physics 
50 Medical Physics 
60 Condensed Matter Physics 
61 Superconductivity 
70 Theoretical and Mathematical 
Physics 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 

03 Information Handling 

04 Law 

05 Civilian Defense 
CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


FILE NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


33 ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
08 Alternative Fuels 
03 Electric-Powered Systems 
07 Emission Control 
02 External Combustion Engines 
0S Flywheel Propulsion 
04 Hybrid Systems 01 
01 Internal Combustion Engines 
06 Vehicle Design Factors 


02 Inorganic, Organic, and Physical 
Chemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 29 
Chemistry 


06 Municipalities and Community 
Systems 
02 Transportation 


ENERGY PLANNING AND 
POLICY 


10 Conservation 

80 Consumption and Utilization 

02 Economics and Sociology 

60 Electric Power 

01 Energy Analysis and Modeling 

03 Environment, Health, and Safety 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

04 Natural Resources 

06 Nuclear Energy 

30 Policy, Legislation, and Regulation 

05 Research, Development, 
Demonstration, and 
Commercialization 

20 Supply, Demand, and Forecasting 

07 Transport and Storage 

90 Unconventional Sources and 
Power Generation 

08 Waste Heat Utilization 


COAL AND COAL 
PRODUCTS 
05 By-Products 
40 Combustion 
09 Environmental Aspects 
60 Health and Safety 
70 Legislation and Regulations 
50 Marketing and Economics 
20 Mining 
03 Preparation 
04 Processing 
06 Properties 
10 Reserves and Exploration 
30 Transport and Handling 
08 Waste Management 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


56 BIOMEDICAL SCIENCES, 


APPLIED STUDIES 
03 Chemicals Metabolism and 
Toxicology 
04 Other Environmental Pollutant 
Effects 
01 Radiation Effects 
02 Thermal Effects 


30 DIRECT ENERGY 


CONVERSION 
02 EHD Generators 25 
05 Fuel Cells 


55 BIOMEDICAL SCIENCES, 01 MHD Generators 


BASIC STUDIES 08 Miscellaneous Converters 


30 Agriculture and Food Technology ro Genuine ie 
01 Behavioral Biology 


02 Biochemistry 


ENERGY STORAGE 
09 Batteries 
04 Capacitor Banks 
08 Chemical 
02 Compressed Gas 
05 Flywheels 
07 Liquefied Gas 


40 


03 Cytology 
04 Genetics 


06 Medicine 

05 Metabolism 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 
20 Public Health 


CHEMISTRY 
01 Analytical and Separations 
Chemistry 
08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 
04 Electrochemistry 


ELECTRIC POWER 
ENGINEERING 


Environmental Control 
Technology 

Power Plants and Power 
Generation 

Power Transmission and 
Distribution 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Education and Public Relations 
Industry and Agriculture 


viii 


42 


01 Magnetic 
03 Pumped Hydro 
06 Thermal 


ENGINEERING 
10 Combustion Systems 
08 Electronic Circuits and Devices 
02 Facilities and Equipment 
04 Heat Transfer and Fluid Flow 
03 Lasers 
30 Marine Engineering 
05 Materials Testing 
40 Pollution Control Equipment 
50 Power Cycles 
20 Underground Engineering 
09 Waste Processing Plants and 
Equipment 





52 ENVIRONMENTAL 
SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


50 ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 


01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicais Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

06 Regulations 

05 Site Resource and Use Studies 

04 Thermal Effluents Monitoring 
and Transport 


53 ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 
02 Assessment of Energy Technologies 
01 Social and Economic Studies 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
03 Explosion Detection 
02 Nuclear 


70 FUSION ENERGY 
02 Fusion Power Plant Technology 
01 Plasma Research 


99 GENERAL AND 


MISCELLANEOUS 
05 Civilian Defense 
03 Information Handling 
04 Law 
01 Management 
02 Mathematics and Computers 


58 GEOSCIENCES 
04 Geochemistry 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 
Mechanics 
05 Oceanography 


15 GEOTHERMAL ENERGY 
07 By-Products 
10 Direct Energy Utilization 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


02 Geology and Hydrology of 
Geothermal Systems 

20 Geothermal Data and Theory 

09 Geothermal Engineering 

03 Geothermal Exploration and 
Exploration Technology 

08 Geothermal Power Plants 

04 Legal and Institutional Aspects 

01 Resource Status and Assessment 


HEALTH AND SAFETY 
HYDRO ENERGY 


05 Economics and Management 
06 Environmental Aspects 

03 Plant Design and Operation 
07 Power-Conversion Systems 

04 Regulations and Licensing 

01 Resources and Availability 

02 Site Geology and Meteorology 


08 HYDROGEN 


07 By-Products 

09 Environmental Aspects 

06 Industrial and Commercial Use 
04 Marketing and Economics 

01 Production 

08 Properties 

05 Safety 

02 Storage 

03 Transport 


44 INSTRUMENTATION 


03 Miscellaneous Instruments 

02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

01 Radiation Instrumentation 

04 Well Logging Instrumentation 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
04 Economics 
03 Isotopic Power Supplies 
01 Physical Isotope Separation 
02 Radiation Sources 


36 MATERIALS 


02 Ceramics, Cermets, and 
Refractories 

01 Metals and Alloys 

06 Other Materials 


NATURAL GAS 
09 Artificial Stimulation 
40 Combustion 
03 Drilling, Production, and 
Processing 
08 Environmental Aspects 
02 Geology and Exploration 
05 Health and Safety 
10 Legislation and 
Regulation 
06 Marketing and Economics 
04 Products and By-Products 
30 Properties 
01 Reserves 
50 Storage 
20 Transport, Pipelines, and Handling 
G7 Waste Management 


NUCLEAR FUELS 
30 Environmental Aspects 
04 Feed Processing 
07 Fuels Production and Properties 
40 Health and Safety 
60 Legislation and Regulations 


10 Marketing, Economics, and 
By-Products 

01 Reserves, Exploration, and Mining 

50 Safeguards, Inspection, and 
Accountability 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

05 Uranium Enrichment 

20 Waste Management 


NUCLEAR POWER PLANTS 

08 Economics 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

0S Power Reactors, Breeding 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

07 Regulation and Licensing 


NUCLEAR REACTOR 
TECHNOLOGY 


02 Components and Accessories 

04 Control Systems 

05 Environmental Aspects 

03 Fuel Elements 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 

06 Research, Test, and Experimental 
Reactors 

01 Theory and Calculation 


04 OIL SHALES AND TAR 


SANDS 
06 Direct Uses and By-Products 
03 Drilling, Fracturing, and Mining 
10 Environmental Aspects 
07 Health and Safety 
08 Marketing and Economics 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
20 Regulations 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
09 Waste Research and Management 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
02 Alcohol Fuels 
06 Gaseous Waste Fuels 
01 Hydrocarbon Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
05 Liquid Waste Fuels 
04 Solid Waste and Wood Fuels 


PARTICLE ACCELERATORS 
03 Auxiliaries and Components 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
01 Design, Development, and 
Operation 
04 Storage Rings 





02 PETROLEUM 
50 Combustion 
03 Drilling and Production 
09 Environmental Aspects 
02 Geology and Exploration 
06 Health and Safety 
10 Legislation and 

Regulation 

07 Marketing and Economics 
04 Processing 
05 Products and By-Products 
30 Properties 
01 Reserves 
40 Storage 
20 Transport, Pipelines, and Handling 
08 Waste Management 


64 PHYSICS I 
01 Astrophysics and Cosmology 
02 Atmospheric Physics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS ll 
60 Condensed Matter Physics 
50 Medical Physics 


10 Nuclear Physics 


12-20 Nuclear Properties and Reactions 


30 Nuclear Theory 

40 Radiation and Shielding Physics 

61 Superconductivity 

70 Theoretical and Mathematical 
Physics 


SOLAR ENERGY 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
20 Heat Storage 
08 Ocean Energy Systems 
06 Photovoltaic Power Systems 
01 Resources and Availability 
10 Solar Collectors and Concentrators 
05 Solar Energy Conversion 
07 Solar Thermal Power Systems 
09 Solar Thermal Utilization 


TIDAL AND WAVE POWER 
04 Economics 
05 Environmental Aspects 
03 Regulations 


07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 

01 Availability (Climatology) 

04 Economics 

05 Environmental Aspects 

03 Regulations 

06 Wind Energy Engineering 
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REFER ALSO TO CITATION(S) 30826, 30827 
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REFER ALSO TO CITATION(S) 29975, 29985, 29990, 30004, 30005, 30009, 
30033, 30034, 30035 


29887 (CONF-8610247—) International clean coal tech- 
nology congress: Conference (National Coal As- 
sociation, Washington, DC (USA)). 1986. Contract FG01- 
86FE61108. 253p. NTIS MF A0l; 2; GPO Dep. File 
Number DE87008092. 

From International clean coal technology congress; St. 
Louis, MO, USA (20 Oct 1986). 

The US DOE approach to developing new technologies for 
coal use is predicated on a sound partnership between government 
and industry - allowing each to do what it does best. Clean coal 
technology research has been pursued by both government and in- 
dustry since the early 1960s. For much of the 1970s, the emphasis 
was on developing coal-based replacement fuels for petroleum and 
natural gas. Beginning in the late 1970s, however, the phenomenon 
of “acid rain” and the attention given to the compatibility of coal 
and the environment increased interest in developing an expanded 
suite of control technologies - technologies that could limit the 
emissions of sulfur, nitrogen oxides and particulates from coal-fired 
installations. Since fiscal year 1981, the Department of Energy has 
spent more than $2.3 billion on clean coal technology research and 
development. This investment, much of it channeled into cost-shar- 
ing research efforts at universities and private industrial laborato- 
ries, has helped advance several new “clean coal” technologies to 
the threshold of commercial demonstration. The International 
Clean Coal Technology Congress was held at Adam’s Mark Hotel, 
St. Louis, Missouri, October 20-22, 1986. Papers have been entered 
individually into EDB and ERA. 


29888 (DOE/PC/91272—T1) An ultraclean, ultrafine 
Handling 


fuel derived from coal: and combustion evaluation 
studies: Final annual report, March 1, 1986-February 28, 
1987. Evers, J.L.; Raghaven, J.K.; Rajan, S.; Crelling, J.L. 
(Southern Illinois Univ., Carbondale (USA). Coal Extrac- 
tion and Utilization Research Center). May 1987. Contract 
FC22-86PC91272. 50p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE87009869. 

In order to evaluate the effect of physical and chemical coal 
cleaning processes on the combustion of pulverized coal, a series of 
studies were undertaken. To isolate all other extraneous effects, 
such as flow turbulence effects, furnace characteristics, etc., it was 
necessary to employ a laminar flow Meeker-type burner for the 
tests. By this means it was possible to delineate specifically the in- 
fluence of coal cleaning on combustion and emissions characteris- 
tics. The report describes the experimental methods employed and 
the results obtained. A transport system for handling a micron-size 
granular fuel was also designed and tested. Analytical models to de- 
scribe the flow parameters through the system components have 
been evaluated. Areas needing further study and confirmation are 


29889 (NLVF/S—530) Peat as an energy source. Final 

— Nilssen, E. (Norges A lie. de Noretgise) — 
Oslo). May 1984. 13p. (in ge gy Ba 

Us Sales Only), PC A02/MF AOl faeces 

DE87752141. 


The report deals with peat as an energy source. The aim of 
the project has been to investigate usable production methods with 
regard to climatic conditions in Norway. 4 drawings. 


29890 (NP—7752117) Theoretical analysis of drying of 
milled peat in steam fluidized bed. Huhtinen, M. (Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Energy 
Economics and Power Plants). 16 Mar 1986. 185p. (In Finn- 
ish). NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE87752117. 

For design and dimensioning of fluid bed steam dryer theo- 
retical foundations concerning hydrodynamics, heat transfer and 
drying rate of particles in steam fluidized bed are presented. There 
is no diffusion resistance for water vapour in steam and under con- 
stant drying period materil is drying at the boiling temperature. 
However drying rate is not faster in steam than in air in general, 
because heat transfer properties of steam are not as good as that of 
air. Also the temperature difference between particle and the sur- 
rounding gas is often smaller in steam. One of the basic design pa- 
rameters of steam dryer is the heat transfer coefficient between gas 
and heat exchanger. In fluidized bed steam dryer the heat transfer 
coefficient is significantly better than heat transfer between heat ex- 
changer and gas stream alone. Milled peat has a wide particle size 
distribution. Heat transfer and fluidity properties of fluidized bed 
when drying peat can be increased by using separate bed material 
of small particle diameter and narrow size distribution. Bed material 
and dryed peat is possible to separate by means of stratifigation al- 
ready in the bed by proper choice of bed material and fluidizing 
velocity. A pilot fluidized bed dryer for researching steam drying 
of milled peat has been built during this project. Tests are carried 
out to check design and dimensioning criteria found out in litera- 
ture. 


Coal research in the United States. Siegel, J.S. 
T125- 1138 of Newer coal technologies: Implications a 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. (1986). (DOE/FE/60740—TI). 

Three principal factors drive the US Department of 
Energy's coal research program: (1) oil and gas are expected to 
continue to be extensively used in the industrial, commercial, resi- 
dential, and transportation sectors; (2) as a result of their poor eco- 
nomic health, US utilities may run into a capacity shortfall in the 
1990s and turn to natural gas and/or oil to meet their capacity 
needs; and (3) new environmental requirements are looming that 
may greatly hinder the use of coal and/or add greatly to the costs 
of using coal. As a result, there is the need to develop: (1) inexpen- 
sive coal-based fuels and/or machines that can economically, and in 
environmentally sound ways, use coal in the light industrial, com- 
mercial, residential, and to some extent the transportation sectors; 
(2) low capital cost, modular, environmentally sound systems for 
baseload utility applications; (3) economical technologies to 
produce coal-based substitutes for petroleum-based liquids as well 
as substitutes for natural gas; and (4) reliable, cost-effective environ- 
mental control devices. To address these needs, the DOE is sup- 
porting research in every part of the coal utilization and conversion 
fuel cycles. The following is a summary of that program. It should 
be noted that, in addition to the DOE’s program, considerable coal 
research is being conducted by private entities in the US and in 
other countries. 5 figures. 
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29892 Coal technology development activities in India. 
Chakraborty, M. (Central Fuel Research Institute, Dhanbad, 
India). pp 1231- 1237 of Newer coal technologies: Implica- 
tions for energy and development policies in Asia and the 
Pacific. Siddiqi, T.A.; Shihua, S. Fas) Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 

India is endowed with relatively large reserves of coal that 
are and are likely to remain the principal source of primary energy 
for many years to come. The typical Indian coals, however, have a 
high ash content (20-30%) and poor washability characteristics. 
These and other problems as well as the positive aspects of Indian 
coals are discussed. The coal technology development programs 
planned to respond to the peculiar characteristics of Indian coals 
and the requirements of the country are highlighted. The signifi- 
cance, concepts, and status of work done on some of the priority 
projects, such as beneficiation, direct and indirect liquefaction, sol- 
vent-refined coal for processing to metallurgical coke, coal-liquid 
mixture fuels, and organic coal fertilizers, are presented. 16 refer- 
ences, 5 tables. 


29893 Coal conversion technology: opportunities and 
challenges. Yan, T.Y. (Mobil Research and Development 
Corp., Princeton, NJ). pp 1239-1247 of Newer coal technol- 
ogies: Implications for energy and ree = policies in 
Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Journals ‘Ltd. (1986). (DOE/ 
FE/60740—TI). 

Coal conversion is currently not economically viable and its 
commercialization is not advisable. Both liquefaction and gasifica- 
tion for converting coal to synfuels are hydrogen-enriched process- 
es. The theoretical yield and efficiency of coal conversion are con- 
strained by hydrogen stoichiometry and cannot be improved 
through research. Coal conversion is capital-intensive, with capital 
charges ranging from 40 to over 60% of the total cost. Hydrogen 
generation and gasification are particularly expensive but may be 
amenable to cost reduction through research. Coal conversion is 
most promising for transportation fuels, particularly high octane 
gasoline and diesel fuel. Development of utility centers to provide 
steam, fuel, and electricity to industrial complexes and to commer- 
cial and residential communities through cogeneration could soon 
make coal conversion technology economically viable in some 
areas. Research efforts should concentrate on generating and testing 
novel ideas in bench-scale units. Proven ideas can be further devel- 
oped on a large scale as needed. For large-scale engineering studies, 
the unit operations approach can be employed without tying the re- 
search to a specific process. 13 references, 3 tables. 


29894 Hydrothermal preparation of low-rank coal-water 
fuel slurries. Baker, G.G.; Sears, R.E.; Maas, D.J.; Potas, 
T.A.; Willson, W.G.; Farnum, S.A. pp 1267-1280 of Newer 
coal ‘technologies: Implications for energy and development 
policies in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. 
(eds.). Oxford, England; Pergamon Journals Ltd. (1986). 
(DOE/FE/60740—TD). Contract FC21-83FE60181. 

Lignite and subbituminous coals are by nature high in inher- 
ent moisture and oxygen content and low in calorific heating value. 
As-mined low-rank coals when mixed with water generally 
produce slurries with low solids content and with heating values 
generally less than 11.6 MJ/kg. These same slurries are usually un- 
stable and form hard-pack sediments quickly, unless chemical addi- 
tives or constant agitation are added. The low heating value and 
poor storage and flow characteristics of these coal-water mixtures 
discourage the use of raw lignite and subbituminous coals for prep- 
aration of slurries for fuel purposes. Hydrothermal conditioning, in 
a water slurry at temperatures above 230 C and pressures above 
552 Mpa, is one method that can significantly aid in the preparation 
of low-rank coal-water fuels. Thermal conditioning has been found 
not only to change both the chemical and physical characteristics 
of coal but also to alter the coal slurry’s rheological properties. 
These changes are controlled by process variables (i.e. temperature, 
residence time, particle size, and mode of processing) and result be- 
cause of decarboxylation, mild pyrolysis, extraction, dehydration, 
and surface modification. Using the hydrothermal process, concen- 
trated low-rank coal-water slurries with heating values approaching 
or exceeding the heating value of the as-mined coal have been 
achieved with pseudoplastic flow behavior and stability towards 
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settling, without the use of additives. Pilot-scale studies using a 90- 
kg/hr process development unit are currently under way to 
produce hydrothermally treated low-rank coal fuel slurries for 
combustion tests in a pilot-scale, slurry-fed test furnace. 22 refer- 
ences, 5 figures, 2 tables. 


29895 US/India co-operative coal conversion program. 
Kulkarni, A.; Krishnan, R.P.; Bienstock, D. (Viking Ener, 
Corp., Pittsburgh, PA). pp 1391-1399 of Newer coal tech- 
nologies: Implications for energy and develo; eee policies 
in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Journals Ltd. (1986). (DOE/ 
FE/60740—TI). 

In India, coal has come to occupy a pivotal position in sus- 
taining the country’s rising energy consumption and speeding eco- 
nomic growth. The US Agency for International Development 
(USAID), in joint collaboration with the Government of India 
(GON, is supporting research and development programs aimed at 
increasing the utilization of coal feedstocks with advanced technol- 
ogies. The four areas selected for collaboration are: (1) fluidized- 
bed combustion, (2) coal-water mixture, (3) coal cleaning and prep- 
aration, and (4) gas clean-up and separation. This paper presents 
both the rationale behind the selection of these areas and an over- 
view of the coal technologies being implemented under the 
USAID/GOI program. 10 references, 2 tables. 


29896 Selective agglomeration: let's compare the emerg- 
ing processes. Killmeyer, R.P. (Pittsburgh Energy Technol- 
ogy or Coal Mining (Chicago); 22: No. 9, 45-49(Sep 
985). 

Various coal research organisations have been developing ul- 
trafine coal cleaning processes, that could produce superclean coal 
for advanced coal utilization applications, such as flotation and se- 
lective agglomeration. The paper describes a study by the US DOE 
to evaluate the selective agglomeration technologies being devel- 
oped and assess how far they have progressed in their ability to 
clean fine coal and how the results from differen: processes differ. 
The paper describes the following processes: National Research 
Council of Canada oil agglomeration process; Otisca-B and Otisca- 
T processes; Dow solvent partioning; University of Pittsburgh 
Licado process; Illinois State Geological Survey aggregate flotation 
process; Michigan Technological University static tube flotation; 
PETC conventional froth flotation; and PETC centrifugal float and 
sink. The paper outlines the results and what can be determined 
from them. 


0104 Processing 


REFER ALSO TO CITATION(S) 29891, 29892, 29892, 29893, 29893, 29893, 
29937, 29938, 29955, 29958, 29961, 29970, 29975, 29990, 29990, 30011, 30012, 
ie ae 30039, 30115, 30258, 30274, 30275, 30450, 30451, 30674, 30760, 


29897 (CRIEPI—285048) Estimation of corrosion resist- 
ance and creep-fatigue strength in single crystal superalloy. 
Nitta, A. (Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan)). 1986. vp. (In Japanese). Central Re- 
search Inst. of Electric Power Industry, Tokyo, Japan. 

A coal-gasification combined-cycle plant is being developed 
for the effective utilization of rich coals. For the development, it is 
essential to increase the efficiency of the plant. Since an increase in 
the efficiency depends on an increase in gas turbine temperature, it 
is necessary to strengthen superalloys for high-temperature compo- 
nents such as blade and vane. Under such conditions, new superal- 
loys such as directionally solidified and single crystal superalloys 
are receiving attention. In particular, a single crystal superalloy is 
expected to contribute to increasing the gas turbine temperature as 
presented in the previous report. In this report, the corrosion resist- 
ance and high-temperature mechanical properties of a single crystal 
superalloy, CMSX-2, were estimated. As a result, comparing with 
directionally solidified super-alloy (Mar-M247), the single crystal 
superalloy was found to have the lowest resistance to vanadium 
attack, while the superalloy showed better resistance to melted-salt 
corrosion. It was also found that oxide scale peeled off easily in the 
single crystal superalloy under static and cyclic oxidation condi- 
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tions. The tensile and creep-rupture properties of CMSX-2 were 
strongly dependent on crystallographic orientation, and the depend- 
ency changed with the time-temperature parameter. Furthermore, 
environmental effects on the high-temperature fatigue life of 
CMSX-2 were observed. At the same strain condition, the fatigue 
life at 900 C in vacuum was twice or more as long as that in the 
air, while the life in the air was ten times or more as long as that 
with melted-salt corrosion environment. 


29898 (CRIEPI—285069) Estimation of friction loss in 
granular bed filter under high temperature and high pressure. 
Ito, S. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)). 1986. vp. (in ee Central Research 

Inst. of Electric Power Industry, Tokyo, Japan. 

In the paper an estimation method of the friction loss in the 
granular bed (GB) and the applicability of the granular bed filter to 
the clean-up system for the integrated coal gasification combined 
cycle power generation (IGCC) is investigated. It is convenient to 
employ the same form of Ergun’s equation to arrange the pressure 
loss through GB. However, it is necessary to measure the specific 
surface area and to decide constants of the equation. Making use of 
the results, the pressure loss through GB is shown by one equation 
under many conditions and for many kinds of granular materials. 
The pressure loss through GB under the required condition can be 
estimated from the equation. From the results the pressure loss of 
GB (20 cm thickness) under 400 C 20 atm is estimated to be less 
than 40 cm H,O, if the specific surface area diameter is 1 to 2 mm 
and the filtration zate is less than 30 cm/s. This pressure loss has no 
significant influence on IGCC power generation system. 


29899 ae deen An assessment of proc- 
ess modelling for fluidized bed coal gasifiers: Final report. 
Blake, D.R.; Liss, B.  qooereeersed Univ., Amherst (USA). 
Dept. of Mechanical ee Dec 1995. Contract 
AC21-83MC20440. 63 S, PC A 0A/MF A0l1; 1; GPO 
Dep. File Number D 7001093. 

This report presents a summary of the work accomplished in 
a multiyear study conducted for the US Department of Energy, 
Morgantown Energy Technology Center, under Contract AC21- 
83MC20440. The objective of this research is to assess process 
models of fluidized bed coal gasifiers; this assessment is based upon 
current and future process design and development requirements. 
The applicability of current models in simulating fluidized bed coal 
gasifiers is evaluated and the models are catalogued. Criteria for the 
improvement of these models are presented. There are a variety of 
fluidized bed gasifier models which are adequate for predictions of 
hydrodynamic mixing, material and energy balances and process ef- 
ficiency. However, there is not a single gasifier model which can 
be applied to simulate all process phenomena. Future model devel- 
opment should be based upon the development of a data base 
against which the models can be compared. There is a particular 
need for quantitative data on ash agglomeration, bed rheology and 
chemical kinetics in the gasification environment. 131 references. 


29900 (DOE/MC/21046—2066) Zero-order trace ele- 
ment distribution model for the Great Plains Coal Gasifica- 
tion Plant: Topical report. Thomas, W.C.; Page, G.C.; 

Magee, R.A. (Radian Corp., Austin, TX (USA)). Apr 1987. 
Contract AC21-84MC21046. 70p. NTIS, PC A04/MF A01; 

1; GPO Dep. File Number DE87009900. 

The Morgantown Energy Technology Center of the US 
DOE is developing a series for models of environmental systems. 
Both zero-order and detailed models are being developed. Detailed 
models are based on fundamental engineering principles and the use 
of detailed physical and chemical property data; reliance on empiri- 
cal relationships and correlations is minimized. The key advantage 
of detailed models is their predictive capabilities and utility in per- 
forming valid comparative analyses. An important prerequisite to 
the development of detailed models in the availability of representa- 
tive, long-term process and environmental data. These data are 
needed both to develop the models as well as to validate them. 
Zero-order models are less rigorous and have less predictive capa- 
bility than detailed models since they are based on empirical esti- 
mates and simple correlations. However, they can be developed rel- 
atively quickly and are significantly less expensive to develop and 
use compared to detailed models. Zero-order models are useful in 
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identifying potential environmental or control technology problems. 
As such, they can help direct future research and development ef- 
forts. They can provide useful information when comprehensive 
data are unavailable for detailed modeling, and can be used as a 
screening tool to identify process alternatives which appear to war- 
rant more detailed modeling. This report describes a zero-order 
trace element distribution model for the Great Plains Coal Gasifica- 
tion Plant located near Beulah, North Dakota. The model estimates 
how trace elements entering the plant in the feed coal are distribut- 
ed to the plant’s process and waste streams. Elements that may be 
introduced to the plant’s waste streams from sorbents and/or cata- 
lysts (e.g., Vanadium in makeup Stretford solution) are not consid- 
ered in the model. 13 refs. 


29901 (DOE/MC/21203—2319) Fundamental research 
on novel process alternatives for coal gasification: Progress 
report for the period May 7-August 6, 1984, Babu, S.P. (In- 
stitute of Gas Technology, Chicago, IL (USA)). Apr 1985. 
Contract AC21-84MC21203. 18p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87009695. 

During this quarter, a detailed test plan was developed and 
approved for each of the three subtasks in this program involving 
experimental work: CO2-Coal Devolatilization Studies; CO2-Coal 
Char Gasification Studies; and CO. Adsorption/Desorption Studies. 
Two coals were selected for testing: a North Dakota lignite and an 
Illinois No. 6 bituminous coal. The high-temperature thermobalance 
was readied for testing, instruments were calibrated, and some reac- 
tor tube components were replaced. Instrumentation for the CO, 
adsorption/desorption tests was specified. The literature on the 
effect of CO2 on coal devolatilization characteristics was reviewed. 
A detailed analysis of the literature data is under way. A detailed 
test plan was developed and approved for the internal recirculation 
catalysts coal gasification process concept. 


29902 (DOE/MC/21203—2325) Fundamental research 
on novel process alternatives for coal gasification: Progress 
report for the period November 7, 1985-February 6, 1986. 
Anderson, G.L.; Feldkirchner, H.L.; Hill, A.H.; Knight, 
R.A.; Rush, W.F. Jr.; Babu, S.P. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). Apr 1986. Contract AC21- 
84MC21203. 86p. NTIS, PC A05. File Number 
DE87009425. 

During this quarter, the CO2-coal char gasification test pro- 
gram (Subtask 1.3) was completed. Twelve char gasification tests 
were conducted in the high-temperature thermobalance, eleven 
with synthesis gas and one (a replicate test) with a CO2/helium 
mixture. Rate constants have been determined for all tests conduct- 
ed. The CO, absorption/desorption test program was also complet- 
ed during this quarter. A total of 60 thermobalance experiments 
have now been conducted. The maximum weight changes ranged 
from 18.5 to 20.8 wt % out of a maximum possibie value based on 
sorbent composition of 45.29 wt %. The maximum rates of weight 
change ranged from 0.33 to 0.80 wt %/min for the absorption 
cycle and from 0.60 to 0.80 wt %/min for the desorption cycle. 
Operating conditions were 100 to 300 psig and 850° to 1170°F. The 
bench-scale char gasification program was completed with two ad- 
ditional tests with North Dakota lignite char and two tests with Il- 
linois No. 6 bituminous coal char. Chemical analyses and data anal- 
yses were completed. The results indicate that the addition of 
cesium hydroxide catalyst significantly enhances the char gasifica- 
tion rate with both lignite and bituminous coal char. 68 figs., 6 tabs. 


29903 (DOE/PC/60038—T5) Thermodynamics of molec- 
ular interactions in coal liquids: Progress report, September- 
December 1985, Eatough, D.J.; Hansen, L.D.; Christensen, 
J.J.; Lewis, E.A. (Brigham "Young Univ., Provo, UT 
(USA)). 1985. Contract FG22-83PC60038. 44p. NTIS, PC 
A03. File Number DE87000989. 

Isoperibol titration calorimetric data have been been ob- 
tained at 25°C in tetralin solvent for the quinoline - m-cresol - ani- 
line system. The calorimetric data are included in the Appendix. 
Vapor-liquid equilibrium data have been obtained at 200°C for the 
ternary system: Quinoline - m-Cresol - Tetralin. D.J. Eatough has 
visited at the Pittsburgh Energy Technology Center, working with 
Dr. Curt White on the prediction of the heat capacity of coal liquid 
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distillate cuts using the molecular interaction model being devel- 
oped in this program. We have shown that the heat capacity of 
lower- and middle-boiling distillates can be described using a com- 
bination of the Watson-Nelson correlation equation and linear cor- 
rections for molecular interactions in the coal liquid using the ther- 
modynamic data we have obtained for the quinoline - m-cresol - te- 
tralin and quinoline - m-cresol - decane systems. The data indicate 
that the effect of the interactions on the heat capacity can be de- 
scribed by linear corrections to the Watson-Nelson equation using 
the concentrations of basic nitrogen and total polynuclear aromatics 
in the distillate fractions. The thermodynamic model, however, 
does not describe the heat capacity of the higher boiling distillate 
cuts. 


29904 (DOE/PC/70791—T6) Studies in chemical and 
electrochemical coal conversion: Technical progress report, 5/ 
1/86-7/31/86. Kubiak, C.P. (Purdue Univ., Lafayette, IN 
(USA). Dept. of Chemistry). 1986. Contract FG22- 
84PC70791. 13p. NTIS MF AOl; 2 ; GPO Dep. File 
Number DE87009292. 

During the quarter 5/1/86-7/31/86, our studies were inten- 
sively focussed on the mechanism of catalysis of the water gas shift 
reaction in aqueous media. We now report our studies of the mech- 
anism of catalysis of the water gas shift reaction in aqueous solu- 
tions by the complex, PdzCh(dmpm): (dmpm = PMe:zCH2PMez). 
The homogenous catalysis of the water gas shift reaction (WGSR), 
Eg. 1, has been an area of considerable interest in recent years, fol- 
lowing reports in 1977 by Ford and Eisenberg of active Ru and Rh 
based systems, respectively. Much of the impetus for the work on: 
CO + H2O — CO, + He homogenous systems comes from the de- 
sirable objective to lower reaction temperatures in accord with the 
negative temperature dependence of the equilibrium constant for 
equation 1. Complex 1 is a active catalyst precursor for the water 
gas shift reaction. Initial turnover rates of CO2 and He production 
are better than 1 per hour but decrease over a period of a week to 
0.2 per hour. The reaction of 1 with H2O to form 2 is believed to 
be key to its WGS activity. Reaction of 2 with CO is very rapid 
and forms two species, a »-CO complex 4 and a terminally bound 
CO complex 5. CO2 production is slow compared with the reaction 
of 2 with CO which suggests that CO insertion into the Pd-OH 
bond is the rate limiting step in this proposed catalytic cycle. The 
numbered complexes are defined in the text. 25 refs. 


29905 (DOE/PC/70791—T7?) Studies in chemical and 
electrochemical coal conversion: Technical progress report, 8/ 
1/86-10/31/86. Kubiak, C.P. (Purdue Univ., Lafayette, IN 
Dept. of Chemistry). 1986. Contract FG22- 
17p. D; 2; GPO Dep. File Number 

DE87009190. 

During the quarter 8/1/86-10/31/86, our studies involved 
the newly discovered catalytic deoxygenation of phenols. As part 
of our mechanistic studies of the palladium complex, 
Pd2Ch(dmpm), (dmpm = PMezCH2PMez) catalyzed water gas 
shift reactions, (see report for preceding quarter), it was determined 
that phenols also could be catalytically deoxygenated by CO to 
give CO: and the corresponding arene. The deoxygenation of phen- 
ols to arenes is a difficult organic transformation. The GC-MS find- 
ings present some intriguing possibilities for the diphenoxide com- 
plexes discussed in this section. A system can be devised under con- 
ditions of excess phenol in a CO environment, the catalytic conver- 
sion of phenols to arenes by palladium phenoxide complexes can be 
effected. Studies of this nature are currently under investigation in 
our laboratories. 8 refs. 


29906 (DOE/PC/80502—T5) Interactive chemistry of 


coal-petroleum processing: Progress report for December 16, 
1986-March 15, 1987. Curtis, C.W.; Guin, J.A.; Tarrer, A.R. 
(Auburn Univ., AL (USA). Coal Conversion Lab.). 1987. 
Contract FG22-85PC80502. 52p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE87009630. 

The introduction of quinoline to the naphthalene/DMC 
system had a dramatic effect on the products produced during cata- 
lytic reactions. The amount of naphthalene hydrogenated to both 
tetralin and decalin was substantially reduced. Of the three heteroa- 
tomic species introduced the catalytic naphthalene/DMC system, 
quinoline had the greatest inhibiting effect on naphthalene hydro- 
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genation. Benzothiophene had a greater effect than phenol which 
had the least. The presence of naphthalene and DMC appeared to 
enhance the amount of hydrodenitrogenation and hydrogenolysis 
occurring in the catalytic hydrogenation of quinoline. Binary sys- 
tems of naphthalene/quinoline, tetralin/quinoline and DMC/quino- 
line did not show any such enhancement. In fact, the presence of 
DMC inhibited the denitrogenation and hydrogenolysis of quino- 
line. The presence of tetralin either introduced directly or produced 
from the hydrogenation of naphthalene in the system did not 
appear to affect the quinoline reaction pathway. Therefore, the pro- 
moting effect obtained by the combination of naphthalene/DMC 
and quinoline is not easily explained by hydrogen donor chemistry 
but involves complex interactions among the chemical components 
and the catalyst. Under themal conditions at 350°C, quinoline un- 
derwent hydrogenation unlike the other species used in this study. 
Even though a large excess of hydrogen was present, the introduc- 
tion of naphthalene and DMC reduced by half the amount of quin- 
oline hydrogenation occurring thermally. 10 refs., 1 fig., 19 tabs. 


29907 (DOE/PC/90017—T6) Cooperative research in 
coal liquefaction infratechnology and generic technology de- 
velopment: Quarterly report, January 1, 1987-April 1, 1987. 
Sendlein, L.V.A.; Huffman, G.P. (Kentucky Univ., Lexing- 
ton (USA)). 1987. Contract FC22-86PC900i7. 40p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE87009557. 

Hydrogenation ‘of phenanthrene in hexadecane increased 
from 9% by thermal hydrogenation to 100% with the addition of 
1500 ppM Mo, added as Mo napthenate. In 1-methylnapthalene, the 
catalysed hydrogenation of phenanthrene increased from 4% to 
39% with increasing S : Mo ratio, the sulfur being added as ele- 
mental sulfur. Hydrodeoxygenation of napthol and hydrodenitro- 
genation of indole, both in hexadecane (380°C, 1260 psig, 25 min) 
with Mo napthenate and elemental sulfur added were also studied. 
The observed conversion percentages were 100% for naptho! and 
92% for indole. It was demonstrated that the mole fraction of tetra- 
lin produced during hydrogenation of napthalene in the presence of 
a NiMo/AlLOs catalyst could be controlled by varying the partial 
pressure of added HS. ESR studies of Cr(V) species of interest as 
liquefaction catalysts exhibited ESR linewidths that varied strongly 
with crystal-applied field orientation. In situ ESR studies of free 
radical formation during pyrolysis have resulted in a theoretical 
equation for the number of free radicals as a function of tempera- 
ture. Studies of biological desulfurization of coal have concentrated 
on the investigation of new microorganisms, temperature optimiza- 
tion, and microbe acclimatization with species that contain only or- 
ganically bound sulfur. Temperature optima of 55°C and 60°C 
have been determined for the oxidation of elemental sulfur and 
coal, respectively. 


29908 (DOE/PC/90908—1) Factors controlling hydro- 
genolysis in coal liquefaction: Quarterly report No. 1 for the 
period July 16, 1986 to September 30, 1986. McMillen, D.F.; 
Malhotra, R.; Tse, D.; Nigenda, S.E. (SRI International, 
Menlo Park, CA (USA)). May 1987. Contract FG22- 
86PC90908. 8p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE87009631. 

The objective of the present study is to determine in greater 
detail the factors affecting solvent-mediated hydrogenolyses. We 
will then have a better understanding of, and ability to manipulate, 
these induced bond scissions in actual coal liquefaction. Toward 
this end we are investigating the cleavage rates of suitable model 
compounds in a variety of solvent systems with and without added 
coals. This investigation allows us to assess the relative importance 
of hydrogenolysis via free H-atoms and via radical hydrogen-trans- 
fer (RHT). We have been able to differentiate between hydrogeno- 
lysis via free H-atoms from that via RHT by examining the selec- 
tivity of cleavage of 1,2’-dinaphthylmethane. To further aid our un- 
derstanding of the competition in cleavage of strong bonds by vari- 
ous modes of H-transfer, we are also conducting mechanistic nu- 
merical modeling studies. Finally, we are also trying to understand 
the impact of mass transport limitations that are likely to be impor- 
tant in actual coal liquefactions because of the heterogeneous nature 
of coal. Our approach is to bond model structures onto silica gel 
and study their cleavage in aromatic solvents in the presence of 
coal. In these experiments, the model structures, whose cleavage 
can be precisely measured, cannot directly migrate to the sites in 
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coal where hydrogen becomes available, but must rely on the shut- 
tling ability of the aromatic solvent. 


29909 (DOE/PC/90908—2) Factors controlling hydro- 
genolysis in coal liquefaction: Quarterly report No. 2 for the 
period October 1, 1986 to December 31, 1986. McMillen, 
D.F.; Malhotra, R.; Tse, D.; Nigenda, S.E. (SRI Interna- 
tional, Menlo Park, CA (USA)). May 1987. Contract FG22- 
86PC90908. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87009632. 

In summary, we can generalize by saying that the RHT 
process will tend to be favored when the RHT step itself is off- 
thermoneutral, because the intrinsic cost of the bimolecular transfer 
will be least in those cases. This should be true not only for endoth- 
ermic, but also for exothermic transfers; that is, transfer from a less 
stable radical (e.g., PhenH/sup ./), to produce a more stable radi- 
cal, such as AnH/sup ./. Indeed, Stein has recently found that re- 
duction of 2-ethylanthracene in phenanthrene/dihydrophenanthrene 
involves RHT as the first hydrogen-transfer step. Consideration of 
the energy requirements for the RHT process has helped us to ex- 
plain why pyrene (together with dihydropyrene) is observed to be 
a very effective liquefaction solvent component. It produces a high 
concentration of carrier species, which nevertheless transfer hydro- 
gen fairly rapidly because of the highly stable pyrene aromatic sys- 
temche stability of the 1-hydropyrenyl carrier radical means that 
RHT-to-coal aromatic systems should benefit from lowered intrin- 
sic activation energies almost as much as does the anthracene 
system. An additional factor, mentioned above as not coming into 
play in the cases considered here, is the facility of the carrier spe- 
cies to undergo termination reactions. In that respect, pyrene has an 
unusually poor ability to undergo termination reactions (owing to 
the fact that the major carrier species, 1-PyH/sup ./, cannot form a 
stable dihydroaromatic by disproportionation). Therefore, it may be 
unusually effective in maintaining high H-carrier contents in the ini- 
tial stages of coal liquefaction when various reactions of the coal 
structures themselves are known to produce a “surge” of radicals. 
This aspect, which is not easily subject to experimental verification, 
is now being tested using the silica-gel bonded coal “surrogate.” 


29910 (@OE/PETC/TR—87/8) Hydroprocessing of coal- 
derived residuum: Part 1, Effect of unimodal catalyst pore 
size distribution. Cillo, D.L.; Stiegel, G.J.; Tischer, RE. E.; 
Krastman, D. (USDOE Pittsburgh Energy Technology 
Center, PA). May 1987. 8lp. NTIS, PC A05/MF AOI; 1 
GPO Dep. File Number DE87010029. 

An investigation was conducted to assess the performance 
and deactivation characteristics of catalysts having various unimo- 
dal pore size distributions for coal-derived residuum hydroprocess- 
ing. A series of Ni/Mo-yAkOs catalysts, having average pore size 
diameters ranging from 49 A to 270 A, was tested in a continuous- 
flow stirred-tank reactor using three coal-derived residua. Denitro- 
genation, desulfurization, hydrogenation, and conversion of cyclo- 
hexane insolubles were monitored to evaluate the impact of differ- 
ent pore size distributions on catalyst performance. The results indi- 
cate that activity per surface area of catalyst increases with increas- 
ing average pore diameter of the catalyst. Denitrogenation and hy- 
drogenation activities are more sensitive to changes in catalyst sur- 
face area and average pore diameter than desulfurization. Analyses 
of the spent catalysts showed that catalysts having larger average 
pore diameters accumulated more metals from the feedstock. The 
amount of carbonaceous material deposited on the catalysts, how- 
ever, did not vary significantly. 25 refs., 24 figs., 16 tabs. 


(EPRI-AP—5123) Hydrogen enrichment of synthe- 
sis gas for once-through methanol production: Final report. 
Cavaliere, G.F.; Riley, C.J. (Stearns Catalytic Corp., 
Denver, CO (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Apr 1987. 136p. Research Re eports 
Center, Box 50490, Palo Alto, CA 94303. File Saude 
1187920432. 

A previous report, EPRI AP-3749, included the economics 
of producing methanol fuel from coal gasifiers by a once-through 
methanol synthesis plant configuration, using the unconverted gas 
as a gas turbine fuel in a combined-cycle power plant. In that 
study, the CO-rich gas was adjusted by shift conversion to a com- 
position suitable for methanol synthesis. In the present study, the 
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shift conversion method of gas composition adjustment was com- 
pared against several CO-rejection methods, with the rejected CO- 
rich gas used as fuel for production of power. All cases assumed 
the same gasification plant size. As a result, the CO-rejection meth- 
ods produced more electric power and less methanol than the base 
case of shift conversion. Two alternatives, one based on physical 
adsorption and one on chemical absorption, were quickly eliminat- 
ed as uncompetitive on cost grounds and unproven commercially 
on this scale. The remaining alternatives are membrane separation 
and cryogenic fractionation. Flowsheets and cost estimates were 
prepared for these cases and for the shift conversion base case. 
Total required revenues were calculated for all cases. Then, making 
reasonable assumptions of the range of unit revenue values of pro- 
duced methanol and power, competitiveness of the alternatives 
with the base case was estimated. Some unit revenue combinations 
gave small revenue advantages for the alternatives, while others 
gave small advantages for the base case. None of the revenue dif- 
ferentials can be regarded as significant when compared with the 
accuracy levels of the total cost and income figures being com- 
pared. Therefore, both the membrane and cryogenic based process 
routes are judged to be competitive with the shift-based process, 
but none of the processes is clearly superior to another using cur- 
rent economic criteria. 1 ref., 32 figs., 19 tabs. 


29912 (EUR—8651, pp 468-478) Influence of hydrogen 
and specific catalysts on the production of synthetic liquid 
fuels. Pottier, J.; Charcosset, H.; Chiche, P. 1983. European 
Community Information Service, 2100 M St., NW, Suite 
707, Washington, DC 20037. (CONF- 8305311—). 

From 3. international seminar on hydrogen as an energy car- 
rier; Lyon, France (25 May 1983). 

The GECH Group is developing a hydroliquefaction process 
for coal conversion to SNG and gasoline to fit with the future 
French Energy context. Within this program, CEE supports re- 
search and tests of efficient disposable catalysts which must be 
mixed with coal, solvent and sulfurizing agent before entering the 
hydrogenation process. Iron oxide based catalysts have been tested 
with the best processes giving catalysts as regular spherical parti- 
cles of very small size. The efficiency is more related to the exter- 
nal surface of the catalyst particles than to the internal surface of 
micropores inaccessible to reacting coal molecules. This is shown 
by systematic batch tests in autoclave: the main coal hydrogenation 
products are gases (C1-C4), distillable liquids and residue (non dis- 
tillable liquids - solids). A continuous bench scale unit has been 
used to get significant results for the best FezOs catalysts. These 
catalysts used in concentration of 0,5 to 0,1% have the same effi- 
ciency as the usual (Ni-Mo or Fe2Os) catalysts in concentration of 
about 3%. 


29913 (EUR—8651, pp 491-501) The development and 
ee eo ae rete eeting package 

to synfuels. Merrick, D.; Bogle, A.; Davison, J.E.; Holmes, 
J.; Paul, P.F.M. 1983. European Community Information 
Service, 2100 M St., NW, Suite 707, Washington, DC 
20037. (CONF-8305311—). 

From 3. international seminar on hydrogen as an energy car- 
rier; Lyon, France (25 May 1983). 

Flowsheeting computer programs are widely used in the 
chemical and petrochemical industries to predict process efficien- 
cies. These programs are not, however, generally suitable for inves- 
tigating coal-based processes. For this reason, approximately three 
years ago, the NCB initiated a programme of work to develop a 
process flowsheeting computer package, called ARACHNE, de- 
signed to handle coal conversion processes. As a result of the EEC 
contract, the ARACHNE package has been applied and developed 
in the following three areas: application of the existing package to 
generate mass and energy balances for processes for the production 
of hydrogen and other synthetic fuels via gasification processes; the 
development of a capital costing program for coal conversion proc- 
esses; the development of the capability of the ARACHNE flow- 
sheeting package to model coal conversion processes based on 
direct hydrogenation. In particular, the package now includes ther- 
modynamic property routines capable of predicting vapour/liquid 
equilibrium properties over the ranges of temperature and pressure 
encountered in direct liquefaction. Additional process blocks, for 
example distillation columns and equilibrium chemical reactors, are 
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being developed. The paper describes each of these areas and illus- 
trates the use of the package in a synfuels application. 


CINIS-mf—9284) Fuel production cone coal —_ the 
Mobil Oil process using nuclear high- 
heat. Hoffmann, G. (Technische Hochschule cae ie. (Ger- 
many, F.R.). Fakultaet fuer Maschinenwesen). 31 Aug 1982. 
1 German). NTIS (US Sales Only), PC A07/MF 
AOI. File Number DE85780766. 

Two processes for the production of liquid hydrocarbons are 
presented: Direct conversion of coal into fuel (coal hydrogenation) 
and indirect conversion of coal into fuel (syngas production, metha- 
nol synthesis, Mobil Oil process). Both processes have several var- 
iants in which nuclear process heat may be used; in most cases, the 
nuclear heat is introduced in the gas production stage. The follow- 
ing gas production processes are compared: LURGI coal gasifica- 
tion process; steam reformer methanation, with and without coal 
hydrogasification and steam gasification of coal. 


29915 (KTM/E-D—114) Desulphurization of the product 
gas from gasification Aeijaelae, M.; Mojtahedi, 
W.; Kurkela, E. (Ministry of Trade and Industry, Helsinki 
(Finland). Energy Dept.). Oct 1986. 50p. (In Finnish). NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE87751978. 

This project was undertaken to study the desuphurisation of 
the product gas from gasification processes. It was intended to 
survey and evaluate the processes available in removing or reduc- 
ing the sulphur content of the product gas and to put in perspective 
the use of metals, metal oxides and some other compounds used in 
high-temperature desulphurisation. Low-temperature desulphurisa- 
tion processes are discussed briefly, as these conventional methods 
are well-established and reported in great detail. High-temperature 
desulphurisation is the focus of attention in this report. High-tem- 
perature desulphurisation is invariably associated with the use of 
metals and metal oxides which are capable of efficiently removing 
sulphurous gases at temperatures higher than about 300 deg C. A 
thorough review of most of the metals and their oxides resulted in 
the selection of calcium (Ca), iron (Fe), and zinc (Zn), as being po- 
tentially the most attractive. Calcium and its compounds are by far 
the most promising in all respects including cost. There is sufficient 
evidence that limestones and dolomites can be used to desulphurize 
the product gas efficiently and economically. Greater than 90% sul- 
phur removal has been reported with Ca:S feed ratios of less than 
1.3:1.0. Half-calcined dolomite seems to be the best candidate for 
high-temperature desulphurisation of the product gas. However, 
direct disposal of the sulphided sorbent (CaS) is believed to be en- 
vironmentally unacceptable and its regeneration has proved an ex- 
pensive operation. Nevertheless, employing high-temperature clean- 
up is shown to be economically attractive, provided a few uncer- 
tainties can be resolved. 


29916 (ORNL/TM—10241) Treatment of coal gasifica- 
tion wastewaters: Final report. Donaldson, T.L.; Lee, D.D.; 
Singh, S.P.N. (Oak Ridge National Lab., TN (USA)). Mar 
1987. Contract AC05-840R21400. 40p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87009790. 

A bench-scale fluidized-bed bioreactor was operated for 
over 4 months to characterize the biooxidation of major organic 
pollutants in coal gasification wastewater obtained from the Mor- 
gantown Energy Technology Center. Monohydric phenol was de- 
graded first, followed by more complex phenolics, including poly- 
cyclic aromatic hydrocarbons (PAHs). Organic components were 
assayed by methylene chloride extraction followed by gas chroma- 
tography. Genetic capability for degradation of naphthalene by the 
biofilm was identified by gene probe analysis. Further studies were 
conducted to determine if the existing biofilm could be enhanced 
for naphthalene degradation by supplemental inoculation with a mi- 
crobial culture having good naphthalene-degrading capabilities. The 
biofilm response was monitored using gene probe techniques. An 
assessment of wastewater treatment technologies for coal conver- 
sion wastewaters was initiated. A bibliography was compiled, ar- 
rangements were initiated to collaborate with other investigators 
doing wastewater treatability studies, and a site visit was made to 
the Great Plains plant. 201 refs., 3 figs., 5 tabs. 


ERA-12/15 / 4130 


29917 (PB—87-173126/XAB) Importance of active sites 
for char gasification in oxygen (air) and carbon dioxide. 
Annual report, October 1985-September 1986. Jenkins, R.G.; 

A. (Pennsylvania State Univ., University Park 
(USA). Dept. of Materials Science and Engineering). Feb 
1987. 42p. NTIS, PC A03/MF AO1. 

See also rt dated Jan 86, PB—86-174463. 

The objective of the study is to determine the fundamental 
influences of carbon-active sites, and catalytically active inorganic 
species, on the gasification reactivities of coal chars in air and 
carbon dioxide. Gasification reactivities in air have been measured 
on a range of coals, cokes, chars and pure carbons by isothermal 
and nonisothermal thermogravimetric procedures, and by infrared 
analysis of the carbon monoxide and dioxide evolved during the re- 
actions. These data indicate the role of the absence or presence of 
inorganic species and the severity of the pyrolysis condition (i.e., 
the nature and concentration of carbon active sites). It has been 
found that catalytic effects of inherent inorganic species have a 
much greater influence on reactivity in chars derived from low- 
rank coals than those from the higher-rank coals. Active site con- 
centrations have been estimated for both oxygen chemisorption 
data, and from the quantity and rates carbon oxides evolved during 
gasification. A Turn-over Number (TON), based on carbon reactiv- 


ity and reactive surface area, can be calculated for the gas-analyses 
data. 


29918 } ay ABR The present -~ of the US Un- 
Coal Gasification R.W. (Lawrence 
Livermore a Lab., CA (USA)). Apr 1987. Contract 
W-7405-ENG-48. (CONF-8705 100—1). NTIS, PC 
A02/MF AOI; 1; Gre: Dep. File Number DE87009741. 
From Coal "gasification symposium; Essen, F.R. Germany (7 
May 1987). 

. Th Underground Coal Gasification Program in the United 
States is reviewed briefly from its inception in 1946 to the present 
day. The current US program, the Rocky Mountain 1 Underground 
Coal Gasification test, is described in some detail. The US program 
in underground coal gasification over the next few years will most 
likely continue to be moderately active, with the activity shifting 
more and more to the private sector of the economy in the western 
half of the country. The DOE program will continue in its support- 
ing role with its activities shifting more to the eastern US coals. We 
have progressed a long way in the past 14 years. We have shown 
that underground coal gasification is not only technically feasible 
but that it may be economically feasible in certain cases right now. 
Certainly, as world energy prices rise in the future, UCG will play 
a larger and larger role. 21 refs., 4 figs., 5 tabs. 


20018 Kinetics of volatile product evolution in coal pyrol- 

: experiment and theory. Serio, M.A.; Hamblen, D.G.; 
Markham, J.R.; Solomon, P.R. (Advanced Fuel Research, 
Inc., East Hartford, CT). Energy and Fuels; 1: No. 2, 138- 
152(Mar-Apr 1987). Contract AC21-81FE05122;AC21- 
84MC21004;A.C21-85MC22050. 

The aim of this study was to use data from three types of 
reactors, each with differing heating characteristics, to develop a 
more accurate reactor-independent, heating-rate-independent, and 
coal-independent set of kinetic parameters. Toward this end, several 
steps were taken to obtain better measurements of the pyrolysis 
rates and heat-transfer rates for coal. In addition to improvements 
to the experiments, improvements were also made to a previously 
described functional group (FG) model for coal pyrolysis. Two 
submodels were added to describe (a) the cracking of hydrocarbon 
species released in primary pyrolysis and (b) the equilibration of 
oxygen-, hydrogen-, and carbon-containing species at high tempera- 
tures. Comparisons of data obtained in the three reactors with the 
predictions of the improved FG model are presented for six coals. 
In general, the agreement of the FG model and the data is quite 
good for all the pyrolysis products at temperatures below 1100 C. 
As the temperature increases above 1100 C, secondary reactions, in- 
cluding soot formation and gasification, begin to play an important 
role. This leads to overprediction of olefins, CH,, H2O, COs, and 
tar and underprediction of CO, Hz, C2Ha, and benzene. The results 
for weight loss during primary pyrolysis are in reasonable agree- 
ment with predictions of « single first-order model for primary py- 
rolysis weight loss that uses a rate constant k = 4.28 x 10'* exp(- 
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54570/RT) s~*. This indicates that the rate of primary pyrolysis is 
much higher at elevated temperatures (> 700 C) than predicted by 
commonly used rate expressions. 60 references, 21 figures, 2 tables. 


Transport of penetrants in the macromolecular 
snes of coals. 6. Amine mechanisms. Barr- 
Howell, B.D.; Howell, J.M.; Peppas, N.A. oe Univ., 
West Lafayette, IN). Energy and Fuels; 1: No. 2, 181- 
186(Mar-Apr 1987). Contract FG22-83PCHOTS2. 

Dynamic transport studies of n-propylamine, n-butylamine, 
diethylamine, and dipropylamine were performed on unextracted 
and pyridine-extracted coal samples. The results were analyzed by 
an exponential expression of the penetrant uptake as a function of 
time and by an in-series additive model including terms for the dif- 
fusional and relaxational mechanisms. It was shown that the amine 
transport mechanism is highly non-Fickian, approaching case II 
transport, and that it depends on carbon content and sample size. 20 
references, 5 figures, 12 tables. 


29921 Hydrogen-transfer-promoted bond scission initiated 

coal McMillen, D.F.; Malhotra, R.; Hum, 
G.P.; Chang, S. (SRI International, Menlo Park, CA). 
Energy and Fuels; 1: No. 2, 193-198(Mar-Apr 1987). Con- 
tract FG22-84PC70810. 

The authors report evidence to support a new mechanism 
for coal liquefaction in which strong linkages (i.e., nonthermolyza- 
ble linkages such as diarylmethanes, other alkylaromatics, and 
diaryl ethers) are cleaved at 400 C as a result of hydrogen transfer 
from solvent-derived cyclohexadieny] radicals in a direct bimolecu- 
lar step (radical hydrogen transfer, RHT). Evidence has recently 
been presented for the operation of this pathway in model com- 
pounds. Addition of coal samples to these model compounds mark- 
edly accelerated the cleavage of the strong central bonds. Further, 
this cleavage exhibits the high selectivity typical of the RHT proc- 

ess, suggesting that radical hyarogen transfer, if anything, is more 
chen @ cabal: Gediidien, Sa. aie (ar enim ance 
model compound studies. The relative liquefaction efficiencies of 
various donor solvents is shown to be much more readily rationa- 
lized by this mechanism than by the traditional bond-scission/radi- 
cal-capping liquefaction mechanism. 26 references, 2 figures, 2 
tables. 


29922 Effect of water and hy partial pressures 
during direct liquefaction in catalyzed systems with a low sol- 
vent-to-coal ratio. Ruether, J.A.; Mima, J.A.; Kornosky, 
R.M.; Ha, B.C. (Dept. of Energy, Pittsburgh, PA). Energy 
and Fuels; 1: No. 2, 198-202(Mar-Apr 1987). 

No. 6 bituminous coal with small concentrations of 
coal-derived solvent was subjected to hydroliquefaction in batch re- 
actors to which substantial amounts of water were sometimes 
added. The reactions were catalyzed by 0.1% molybdenum on mf 
coal, added as a water-soluble salt. It was shown previously that a 
substantial water partial pressure, at fixed hydrogen partial pres- 
sure, increases coal conversion in uncatalyzed systems. The present 
work investigated the effect of added water in catalyzed systems. 
Considerations of process economics led to the performance of 
series of reactions at constant total pressure while the partial pres- 
sures of water and hydrogen were varied. For catalyzed systems 
containing solvent, at fixed total pressure, highest conversions are 
obtained without added water. Conversion to THF solubles is inde- 
pendent of the solvent-to-coal (S/C) ratio to very low values, S/C 
= 0.25, due to the catalyst. At 427 C and 1500 psig hydrogen par- 
tial pressure, THF and benzene conversions exceeding 90% and 
85%, respectively, were achieved. It is concluded that reaction sys- 
tems with catalyst deposited from solution on the coal particles are 
highly reactive. Added water is preferentially excluded from the re- 
actor, but water retains a role as a solvent for the catalyst and po- 
tentially as a transport medium for coal feed in continuous process- 
ing. 16 references, 6 figures. 


). Energy and Fuels; 1: No. 2, 203-210(Mar-Apr 

1987) Contract FG22-81PC40771;AC22-85PC80015. 
Catalyst activity is decreased more if the catalyst is prere- 
duced rather than precarburized before contact with poison. The 
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inhibiting effect of water on the reaction rate decreases more mark- 
edly with increasing temperature on a poisoned catalyst than on an 
unpoisoned catalyst. Formation of methane is significantly less on 
poisoned catalysts than unpoisoned catalysts. On both poisoned and 
unpoisoned catalysts, the olefin/paraffin ratio decreases with in- 
creased CO conversion and isomerization of a- to B-olefins in- 
creases. Isomerization activity is greater on a prereduced/poisoned 
catalyst than on a precarburized/poisoned catalyst. 11 references, 
23 figures, 3 tables. 


29924 Solvent swelling of liquefaction residues. Bockrath, 
B.C.; Illig, E.G.; Wassell-Bridger, W.D. (Dept. of Energy, 
Pittsbur PA). Energy and Fuels; 1: No. 2, 226-227(Mar- 
Apr 1987). 

Investigation of the chemistry of coal conversion under liq- 
uefaction conditions has been hampered by a lack of good methods 
for characterizing liquefaction residues. Solvent-swelling studies 
have now been made of residues prepared under low-severity lique- 
faction conditions. The results provide an indication of relative 
changes in crosslink densities of the macromolecular structure of 
residues made under different conditions. The application of solvent 
swelling to liquefaction residues is a simple extension of methods 
already developed and used to derive information on the macromo- 
lecular structure of coals and to investigate the chars produced by 
the rapid pyrolysis of coals. The preliminary experiments described 
below indicate solvent-swelling studies are able to yield important 
new information about the course of the disintegration of the ma- 
cromolecular structure as liquefaction begins. 8 references, 2 fig- 
ures. 


29925 Hydrogen bonds from a subbituminous coal to 
sorbed solvents. An infrared study. Larsen, J.W.; Baskar, 
A.J. (Lehigh Univ., Bethlehem, PA). Energy and Fuels; 1: 
No. 2, 230-232(Mar-Apr 1987). 

Hydrogen bonding between coals and solvents has long been 
thought to be a dominant factor in coal-solveut interactions. De- 
spite this, there exists no study of coal-solvent hydrogen bonding 
using the most direct spectroscopic probe available: changes in the 
hydroxyl O-H stretching frequency on hydrogen bond formation. 
Here early results are reported from the study of diffuse reflectance 
Fourier transform infrared spectroscopy (DRIFT) of changes in the 
O-H stretching frequency of coals when hydrogen bonds are 
formed to basic solvents. The frequency shifts are easy to measure 
if deuteriated solvents are used and there is a correlation between 
the observed shifts and the basicity of the solvents as measured by 
their pK in water. 18 references, 3 figures. 


29926 Use of x-ray computed tomography to examine mi- 
crobial desulfurization of lump coal. Spiro, C.L.; Holmes, 
D.S.; Lobos, J.; Maylotte, D.H. (General Electric Corpo- 
= "Research and ae Lab., Schenectady, NY). 

nergy and Fuels; 1: No. 1, 76-79(Jan-Feb 1987). Contract 
ACHP SIMCI9210. 

The bacterial removal of pyritic sulfur from in situ deposits 
of coal deserves attention. The process has the advantage of econo- 
my and extended periods of time to carry out the sulfur removal. 
For example, some projected coal reserves are not expected to be 
mined for another 25-50 years. Possibly a culture and appropriate 
medium could be admitted to the seam and be allowed to slowly 
permeate the coal for sufficient time that significant desulfurization 
occurs. A fair assessment of the in situ desulfurization kinetics and 
efficiency has not been made for wont of an adequate assay. There- 
fore, as a preliminary step to examine the feasibility of in situ pyrite 
removal the authors have investigated the bacterial removal of the 
pyrite from lump coal by using X-ray computed tomography to 
follow the dissolution of pyrite inclusions. It is concluded that X- 
ray computed tomography is an effective tool to assay in situ phe- 
nomena. In particular, mixed cultures of Thiobacillus ferrooxidans 
and associated acidophilic bacteria were used to treat a Lower Kit- 
tanning seam high-volatile A bituminous coal. It was demonstrated 
that pyrite inclusions can be removed at a depth of 17 mm within 
the lump over a 4-month period. 19 references, 4 figures, 2 tables. 





01 COAL AND COAL PRODUCTS 
0104 Processing 


29927 Modification of coal by subcritical steam: pyroly- 
sis and extraction yields. Graff, R.A.; Brandes, S.D. (City 
Univ. of New York, NY). Energy and Fuels; 1: No. 1, 84- 
88(Jan-Feb 1987). Contract AC21-80MC14875. 

Exposure of Illinois No. 6 coal to 50 atm of steam at tem- 
peratures between 320 and 360 C produces changes in coal of con- 
siderable significance. These changes have the effect of dramatical- 
ly improving the yields of liquids obtained subsequently either by 
flash pyrolysis or by solvent extraction under mild conditions. Simi- 
lar treatment of the coal in a helium atmosphere has no effect. If 
the steam-treated sample is exposed to ambient air, both the pyroly- 
sis and extraction yields fall to the levels observed for untreated 
coal. Evidence so far available suggests that coal is partially depo- 
lymerized by this steam exposure. 34 references, 3 figures, 2 tables. 


29928 Mild gasification offers coal a three-fuel future. 
oes R.A.; Ghate, M.R. (Morgantown Energy Technolo- 

Centre, WV). Modern Power Systems; 6: No. 10, 31- 
BOct 1986). 

The US Department of Energy is investigating mild gasifica- 
tion, a modification of conventional gasification processes which 
produces three products - one gaseous, one liquid, and one solid - 
by heating coal in an oxygen free reactor at atmospheric pressure 
and relatively low temperatures. The US DOE's current pro- 
gramme is conducting the research and development necessary to 
improve the economic incentives for environmentally sound proc- 
ess schemes. Topics covered in the paper are: product yields and 
uses; fuel quality; product improvement; process configuration; pre- 
liminary economic analysis; DOE research program; cost compari- 
son with oil shale. 2 references. 


29929 Transient multicomponent flows through packed 
beds. Kang, S.W.; Thorsness, C.B. (Lawrence Livermore 
National Lab., Livermore, CA). pp 51-62 of First interna- 
tional multiphase fluid transients symposium. Safwat, H.H.; 
Braun, J.; Rohatgi, U.S. New York, NY; American Society 
of Mechanical Engineers (1986). (CONF-861211—-). Con- 
tract W-7405-ENG-48. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Analysis is made of a transient, multicomponent, reacting 
flow through packed beds. The model considers the transport phe- 
nomena at the wall, multiple reactions and species, various bounda- 
ry conditions and variable physical properties. Equations describing 
conservation of mass, gas and solid species, momentum, and ther- 
mal energy are solved numerically on a computer (called GSF 
Code) by a method-of-lines technique. The present approach is vali- 
dated through favorable agreements with other available results. 
Application of the model is made to cases of solid/gas interactions 
inside a bed of coal char, simulating coal gasification processes. The 
results demonstrate significant timewise variations in the tempera- 
ture distribution and in the reaction front movements with differing 
wave velocities inside packed beds. 


29930 Mass spectrometric analysis of coal extracts before 
and after treatment with molten caustic. Schmidt, C.E.; 
Douglas, L.J.; Utz, B.R. (DOE/PETC, P.O. Box 10940, 
Pittsburgh, PA 15236). pp 837-838 of Proceedings of the 
34th annual conference on mass spectrometry and applied 
topics. East Lansing, MI; American Society for Mass Spec- 
trometry (1986). (CONF- -8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

The sulfur and ash content of coal can be reduced by treat- 
ment with molten caustic (KOH/NaOH). To date, development of 
chemical coal-cleaning concepts based on alkali treatment have pro- 
ceeded on the basis of limited fundamental knowledge of the chem- 
istry involved. The objective of this research is to develop a better 
understanding of the chemical interaction of molten alkali with 


coals, and the nature of the sulfur species before and after alkali 
treatment. 
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29931 Prospects for coal gasification in Pakistan. 
Mumtaz, A.; Khan, A.M. pp 1103-1111 of Newer coal tech- 
nologies: Implications for energy and . ie aa policies 
in Asia and the Pacific. Siddiqi, T.A.; S S. (eds.). 
Oxford, Engiand; Pergamon Journals Ltd. (1986). (DOE/ 
FE/60740—TD). 

Pakistan is currently facing serious energy supply problems. 
Energy demand has been increasing by about 8% per year during 
the last 12 yr and this trend is likely to continue. Since 1980-81 the 
oil import bill has been consuming more than 50% of yearly export 
earning. As there is not much scope for a sizeable increase in the 
domestic supply of gas, oil, or hydroelectric power, increasing the 
use of domestic coal is necessary to avoid excessive dependence on 
imported energy. Coal gasification to produce substitute natural gas 
(SNG) is not economical at present coal production costs, due to 
the low cost of indigenous gas and subsidized furnace oil and kero- 
sene and the high SNG production costs from the technology avail- 
able at present. If domestic prices of gas and liquid fuels are in- 
creased to the level of current international oil prices and develop- 
ments in coal gasification technologies can bring about expected re- 
ductions in capital costs and improvements in efficiency, coal gasifi- 
cation may become economical in Pakistan. It is estimated that in- 
digenous coal resources can potentially supply 3-6 million TCE/yr 
of SNG by 2000 - about 10-20% of the substitutable fossil fuels 
demand for that year - along with meeting about 9% of the elec- 
tricity demand. 9 references, 2 figures, 9 tables. 


29932 Conversion of brown coal to oil by flash pyrolysis. 
Smith, I.W. (Commonwealth Scientific and Industrial Re- 
search Organization, New South Wales, Australia). pp 1217- 
1224 of Newer coal technologies: Implications for energy 
and development policies in Asia and the Pacific. Siddiqi, 
T.A.; Shihua, S. eds.) Oxford, England; Pergamon Jour- 
nals Ltd. (1986). (DOE/FE/60740—TI). 

The history and present status of coal liquefaction research 
and development in Australia, with special emphasis on brown 
coals and lignites, is reported briefly. The CSIRO flash pyrolysis 
process and reaction systems involved are described. Results are 
given for pyrolysis experiments with Australian brown coals, two 
US lignites, and a German brown coal. The hydrogenation behav- 
ior of tar from Yallourn and Loy Yang (Victoria) brown coals is 
summarized, and data are given on the combustion reactivity of 
chars from these coals. It is shown that on economic grounds alone 
there is no present case for establishing oil-from-coal processes in 
Australia. 36 references, 4 figures, 1 table. 


29933 Status of direct coal liquefaction research in 
China. Hewu, D. pp 1225-1229 of bacwer coal technologies: 
Implications for energy and development policies in Asia 
and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, 
England; Pergamon Journals. Ltd. (1986). (DOE/FE/ 
60740—TI). 

Coal liquefaction projects are now among the key coal con- 
version efforts in China. At present, research on direct coal lique- 
faction is being carried out in the following areas: (1) evaluation of 
coal liquefaction characteristics; (2) suitability of coal for small- 
scale continuous liquefaction units; (3) selection and evaluation of 
catalysts for coal liquefaction; and (4) upgrading of coal liquefac- 
tion products. Tests have shown that some Chinese lignites and 
high-sulfur coals are ideal feedstock for liquefaction. The process 
route will be selected through tests with the aim of producing 


medium to light oils to meet the energy demand both at home and 
abroad. 2 tables. 
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REFER ALSO TO CITATION(S) 29892, 29959, 29960, 29990 


29934 (PB—87-178851/XAB) Coal tar, creosote, and coal 
tar neutral oil: non-wood preservative uses. Position document 
No. 2/3. (Environmental Protection Agency, Washington, 
DC (USA). Office of Pesticides and Toxic Substances). Aug 


a 1llp. (EPA—540/09-87/110). NTIS, PC A06/MF 
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See also PB—80-213879. 

This Position Document addresses the risks and benefits of 
pesticide products containing the subject active ingredient. The 
Agency has determined that the use of products containing the sub- 
ject active ingredient may meet or exceed a risk criterion described 
in 40 CFR Part 154. Potential hazards will be examined further to 
determine the nature and extent of the risk, and considering the 
benefits of the subject active ingredient, whether such risks cause 
unreasonable adverse effects on the environment. 
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REFER ALSO TO CITATION(S) on —_ 29903, 29906, 29924, 29925, 
29929, 29930, 29971, 29972, 29988, 29999, 


directory of Cana- 
dian commercial supplement No. 6. Bonnell, G.W.; 
Janke, L.C. (Canada Centre for Mineral and Energy Tech- 
nology, Ottawa, Ontario). Mar 1986. 362p. Canada Centre 
for Mineral and Energy Technology, Ottawa, Ontario. 

Analyses and other characteristics are tabulated for coals 
sampled in 1984 at mines, preparation plants and power stations in 
Canada. Coals are identified by operator, name of mine, seam, coal- 
field and location, and the information is arranged by province. 
The information included is intended to provide a ready indication 
of the quality of commercially available Canadian coals. 


29935 (CANMET—85-11E) Analysis 
coals: 


23958 Se en ee [Determination of distribu- 
tion of hydrogen in coal by FTIR}: Technical progress. 
(Pennsylvania State Univ., University Park (USA). Apr 

1987. Contract FG02- 86ER13537. 8p. NTIS, PC AOE 
A01; GPO Dep. File Number DE87009654. 

The aim of this research program is to determine the distri- 
bution of hydrogen in coal in order to obtain fresh insight into coal 
structure. Originally, we considered that the determination of the 
distribution of aromatic and aliphatic CH groups would provide the 
most insight and prove to be the most experimentally demanding 
part of the project; the measurement of OH groups was only men- 
tioned in passing. In initial work during the first seven months of 
this grant, however, we determined that we could obtain at least a 
qualitative understanding of the pattern of hydrogen bonding be- 
tween the phenolic OH groups present in low and medium rank 
coal. This has important ramifications for present views of coal 
structure and descriptions based on the theories of polymer science. 
Accordingly, our discussion of research progress can be subdivided 
into the following three topics: (1) measurement of aliphatic and ar- 
omatic CH groups in coal; (2) studies of hydrogen bonding in coal; 
and (3) a reexamination of present descriptions of coal as a macro- 
molecular network. 


29937 (@OE/PC/70779—12) Studies of metal/carbon 
surface chemistry: Reporting period 1, 1986-No- 
vember 30, 1986. Koel, B.E. (Colorado Univ., Boulder 
(USA)). 30 Dec 1986. Contract FG22-84PC70779. 6p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87009544. 

The purpose of this research is to identify stable surface spe- 
cies formed from molecular adsorption and reaction on metal/ 
carbon surfaces. This research has practical application in improv- 
ing the fundamental understanding of catalytic coal gasification. 
Well-defined model catalysts for carbon gasification will be studied 
by vapor depositing alkali and transition metal atoms on carbon 
surfaces. Vibrational spectroscopy using HREELS and photoelec- 
tron spectroscopy of these surfaces are being used to develop an 
atomic-level understanding of the chemical bonding, structure, and 
reactivity of the metal/carbon surface and of the adsorbed molecu- 
lar species. 


29938 (DOE/PC/70779—13) Studies of metal/carbon 
surface chemistry: Reporting period December 1, 1986-Febru- 
ary 28, 1987. Koel, B.E. (Colorado Univ., Boulder (USA)). 
30 Mar 1987. Contract FG22-84PC70779. 5p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009545. 

Our work on obtaining vi spectra of potassium com- 
pounds on Pt(111) and graphite-covered Pt(111) surfaces is continu- 
ing. In addition, some experiments have been carried out on 


01 COAL AND COAL PRODUCTS 
0106 Properties 


Pd(111) and graphite-covered Pd(111) surfaces. Some preliminary 
evidence indicates that energy loss spectroscopy (ELS), done at 
higher energies of about 120 eV which excites electronic transi- 
tions, can provide additional fingerprint information that can be 
used for identification of the chemical nature of alkali compounds, 
e.g., oxides, hydroxides, and carbonates. Therefore, we have initiat- 
ed some benchmark experiments which explore this sensitivity fur- 
ther. Pure pellets of KO2, KBr, and K2COs were pressed on Pt foil 
and mounted on the transfer rod for introduction into the uhv 
changer. AES, XPS, and ELS studies were performed on these 
samples. KO. gave a lot of structure in the ELS spectrum which 
indicates the sensitivity of the technique. KBr and K2COs gave 
similar ELS spectra, possibly indicating oxidation of the KBr, or 
contamination of both samples. More stringent loading techniques 
are being developed. 


29939 (DOE/PC/80521—T7) [Acid base properties of 
coals and other solids]. Arnett, EM. (Duke Univ., Durham, 
NC (USA). Dept. of Chemistry). 27 May 1987. Contract 
FG22-85PC80521. 18p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87009841. 

Two thermochemical methods were used to determine the 
interaction of six Argonne Premium coals (Wyodak, Illinois No. 6, 
Pittsburgh No. 8, Pocahantas No. 3, Upper Freeport, North Dakota 
lignite) with ten carefully chosen organic solvents. The heats 
evolved are compared with those from a previously published 
study from this laboratory of Wyoming subbituminous, Illinois No. 
6 and Texas lignite and also with thermochemical measurements 
using a sulfonic acid resin as a prototype Broensted acid, silica as a 
prototype hydrogen-bonding acid, and a graphatized carbon black 
(Carbopack F) as a prototype physical adsorbent for dispersion 
force interaction. 11 refs., 3 figs., 6 tabs. 


29940 (DOE/PC/90524—T1) Chemical degradation of 
substituted aromatic hydrocarbon compounds in soil/sediment 
systems: Progress report. Shanmuganantha, S.; Luthy, R.G. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA ). Dept. of 
Civil Engineering). May 1987. Contract FG22-86PC90524. 
5p. NTIS, PC A02/MF A0l; 1; GPO Dep. File Number 
DE87009131. 

This project addresses the fate of organic contaminants in 
soil and sediment systems. The project is directed towards under- 
standing some of the chemical pathways by which energy-related 
organic compounds may be oxidized in soils and sediments as a 
result of redox reaction with oxide minerals. Chemical degradation 
pathways may be an important mechanism for remediation of con- 
taminated soils/sediments in the absence of microbial degradation. 
This project complements another research investigation which is 
investigating microbial degradation of unsubstituted polycyclic aro- 
matic hydrocarbon compounds in different redox environments. 
The project is studying the chemical reactions of nitrogen-contain- 
ing aromatic hydrocarbons with iron and manganese oxides. These 
oxides are likely to be the most prevalent oxidizing agents in soils 
and sediments in the absence of molecular oxygen and microbial ac- 
tivity. Previous screening studies in this laboratory have shown that 
unsubstituted PAH (e.g, naphthalene) are non-reactive with respect 
to redox reactions with manganese oxide, while hydroxy- and nitro- 
gen-substituted aromatic hydrocarbon compounds undergo redox 
reaction with manganese oxide. The laboratory work for the near 
future will focus on understanding the reaction mechanisms of ni- 
trogen-substituted aromatic hydrocarbon compounds with manga- 
nese oxide. The results of the study are expected to be useful in 
helping to develop basic knowledge on the fate and transport of ar- 
omatic hydrocarbon contaminants in subsurface environments. 


29941 (DOE/PC/91272—T3) Interaction of sulfur-con- 
taining compounds with transition metal clusters and metal 
surfaces: Final report, March 1, 1986-February 28, 1987. 
Tyrrell, J.; Combariza, J.; Dunkerton, L.V.; Pandey, A. 
(Southern Illinois Univ., Carbondale (USA). Coal Extrac- 
tion and Utilization Research Center). May 1987. Contract 
FC22-86PC91272. 40p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87009874. 

Molecular orbital calculations using effective core potentials 
(ECP) have been carried out on several nickel clusters. Optimiza- 
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tion of internuclear distances and angles between the nickel atoms 
was carried out. The results are strongly dependent on the initial 
atomic configuration. Atomic closed shells gave no interactions be- 
tween nickel atoms. Open shell systems, on the conirary, were 
shown to be more stable and the singly occupied 4s orbital account- 
ed for the chemical bonding between the nickel atoms. Ground 
states of maximum multiplicity were obtained by considering that 
each nickel atom has a singly occupied d-orbital. These singly oc- 
cupied d-orbitals did not participate in the bonding. According to 
these SCF results, the electronic configuration for each nickel atom 
in a particular cluster can be approximated as a localized 3d°4s*. In 
addition to theoretical calculations, metal complexes have been pre- 
pared in order to examine the bonding and structure of organic 
sulfur types in coal with transition metals known to activate 
carbon-sulfur bond cleavages, leading to desulfurization. Complexes 
of the general formula [M(Y)2X2] have been synthesized by the re- 
action of various Mo(II) tertiary phosphine complexes with thiolate 
and thioether ligands. The reaction of 
dichlorotris(triphenylphosphine) ruthenium(II), RuCl(PPhs)s with 
4-thiomethyldibenzothiophene afforded RuClh[4-SCHa(DBT)hk. The 
reaction of RuChk(PPhs)s with 4-S-methyldibenzothiophene afford- 
ed RuCh[4-CHsS(DBT)h. The reaction of bis(triphenylphosphine) 
molybdenum dicarbonyl dibromide, Mo(CO):Bra(PPhs), with 4- 
thiomethyldibenzothiophene afforded | MoBr.[4-SCH:(DBT)b. 
These complexes were characterized by IR, FABMS, MS, 'H- and 
13C.NMR spectroscopy. 


29942 (DOE/PC/91272—T6) Spontaneous combustion of 
coal and maceral-enriched fractions under storage and pneu- 

transport conditions: Final annual report, March 1, 
1986-February 28, 1987. Malhotra, V.M.; Crelling, J.C. 
(Southern Illinois Univ., Carbondale (USA). Coal Extrac- 
tion and Utilization Research Center). May 1987. Contract 
FC22-86PC91272. 96p. NTIS, PC A0S/MF A0Ol; 1; GPO 
Dep. File Number DE87009870. 

As part of a study of the spontaneous combustion tendencies 
of bituminous coals under air flow conditions, the effects of air 
flow temperature, particle size, air flow rates, exinite maceral con- 
centration, and ignition temperatures were examined for high-vola- 
tile Elkhorn No. 3, high-volatile Ohio No. 5, and high-volatile 
Pittsburgh seam bituminous coals at 290K < T < 700K. The igni- 
tion temperatures of these three high-volatile bituminous coals 
showed no correlation with the exinite maceral content. The intro- 
duction of moisture in the air flow stream modified the ignition 
properties of the bituminous coal. The preliminary results suggest 
that the introduction of controlled moisture in the air flow stream 
may help to suppress the spontaneous combustion tendencies of bi- 
tuminous coals, especially under pneumatic transport. Two experi- 
mentally determined parameters, AT (coal surface temperature (T/ 
sub s/) - air flow temperature (T/sub g)) and At (the time span for 
which T/sub s/ > T/sub g/), which signify the extent of exother- 
mic reactions on the coal’s surfaces, were defined and related to T/ 
sub g/, particle size, and air flow rates. A sharp jump in At values 
was observed at T/sub g/ > 493K for coal particles with size 
<106 pm. The experimental observations suggest a negative power 
relationship between AT and particle size, which is at variance with 
those observed for brown coals. The FTIR technique was used to 
study the changes in the structure of <45 jm coal as a function of 
T/sub g/ at an air flow rate of 900 cm* min! and 290K < T/sub 
g/ < 700K. The oxidation-temperature-dependence of antisymme- 
tric methyl and methylene vibrations suggests an extensive loss of 
CH groups at 393K < T/sub g/ < 493K, while the intensity of 
aromatic C-H stretch vibration sharply decreased at T/sub g/ > 
543K. Attempts were made to relate the oxygen-containing groups’ 
vibrations with the AT of the coal. 23 refs., 49 figs., 11 tabs. 


29943 (NERDDP-EG—85-393) Determination of trace 
elements in coal and coal products - part 6: volatilities of in- 
organic elements in coals during ashing. Doolan, K.J.; 
Turner, K.E.; Mills, J.C.; Knott, A.C.; Ruch, R.R. (Depart. 
ment of Resources and Energy, Canberra (Australia)). Jun 
1983. 88p. Department of Resources and Energy, GPO Box 
858, Gam ACT 2601, Australia. 

A set of six coals was ashed at four separate temperatures. 
Ashes and whole coals were analysed, using X-ray fluorescence 
spectrometry, atomic absorption spectrometry, optical emission and 
inductively coupled plasma emission spectrometries, selective ion 
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electrode potentiometry, and/or instrumental neutron activation 
analysis, for 58 inorganic elements at trace through to major con- 
stituent levels. An auxiliary selection of coals and their ash residues 
was also analysed for a limited number of elements in order to sup- 
plement or clarify the results from the primary set. New volatility 
information for up to 30 elements was obtained. Only six of the ele- 
ments determined were volatilized to a significant extent to tem- 
peratures to 815 C while a further ten were volatilized variously 
from coals at a temperature of 1500 C. Boron displayed unusual 
volatility patterns being retained at 815 C for all coals but exhibit- 


ing volatility with some coals at lower and higher temperatures. 48 
refs. 


29944 (PB—87-159190/XAB) Progress report on the 

ion of trace elements in South African coals and 
coal ashes. Interim report. van Vuuren, M.C.J. (National 
Inst. for Coal Research, Pretoria (South Africa)). Jul 1985. 
17p. NTIS, PC PC E04/MF E04. 

North American Continent sales only. 

There is a widespread interest in the mode and occurrence 
of trace elements in coal. Ever-increasing attention is given to the 
environmental aspects of coal mining, utilization, and export, espe- 
cially the fate of the more-toxic elements during combustion and 
gasification. Yet to maintain a balanced perspective it should be 
noted that many elements are biologically essential for plant and 
human existence. In order to ensure a meaningful interpretation of 
trace elements in coal and coal ash, accurate analytical data is a 
prerequisite. All analytical data reported were done in duplicate 
and the reproducibility of each element determination has been es- 
tablished. Various international standards have been used as control 
samples, and the statistical evaluations of all determinations will, 
upon completion of the program be dealt with in the final report. 


ane aeae Fields of coal research re- 
inted to the classification and characterization of coal, and 
the input of petrography and mineralogy in various other ap- 
plied research fields. van Vuuren, M.C.J. (National Inst. for 
Coal Research, Pretoria = Africa)). 23 Aug 1985. 21p. 
NTIS, PC PC E04/MF E04. 

North American Continent sales only. 

A study of the chemical and petrographic changes that take 
place with an increase in rank in lean coals and anthracites due to 
the effects of dolerites is described in the report. Although the vari- 
ous chemical and petrographic properties are well established for 
South African coals, there is strong evidence of coalification jumps 
where coals exhibit resistance to induced metamorphism. Little is 
known of these phenomena, what the chemical properties, elemen- 
tal ratios, and petrographic composition would be at the various re- 
sistance stages, and whether these resistance stages are a function of 
the original composition (type) of the coal. Continued surveys of 
South African colliery products are made in the study. 


29946 (PB—87-160883/XAB) Diffusion of gases in New 
Mexico coals. Technical report (Final), 15 January 1986-30 
September 1986. Williams, F.L.; Smith, D.M. (New Mexico 


Univ., Albuquerque (USA). t. of Chemical and Nuclear 
Engineering). Feb 1987. 56p. S, PC A04/MF AO1. 

As part of the first phase of the study, characterization of 
the pore volume and surface area of coal was principally undertak- 
en while the more-extensive and complex diffusivity and high-pres- 
sure adsorption experiments were being built. The careful charac- 
terization work resulted in new understanding of the limitations of 
mercury porosimetry and nitrogen adsorption analysis for coal. Re- 
sults indicate that as the size of coal particles in a sample decreases, 
a spurious, intruded-pore volume is indicated in mercury porosi- 
metry. Furthermore, at higher pressures of Hg, the penetration of 
Hg may actually be a measure of micropore crushing rather than 
pore structure information. Nitrogen adsorption measurements do 
not reflect the total surface area of the coal which is easily accessed 
and measured by carbon dioxide. At the same time the authors 
found that condensation of nitrogen and NMR relaxation experi- 
ments may lead to significantly new interpretations of coal porosity. 
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29947 ee eae Laser micropyrolysis of 
coal macerals, Final report, November 1982-October 

Vastola, F.J. (Pennsylvania State Univ., University Park 
- Davey Lab.). Mar 1987. 32p. NTIS, PC A03/MF 


See also report dated Dec 85, PB—86-179025. 

The chemical structure of coal macerals and the mechanism 
of their thermal decomposition was studied by pyrolyzing the ma- 
cerals in-situ with the focused output of a 0.1 mi pulsed ruby laser. 
By pyrolyzing the samples within the ionization chamber of a time- 
of-flight mass spectrometer, a series of mass spectra can be obtained 
that characterize the species being emitted from the heated surface 
of the sample. Analysis of known polymeric materials has indicated 
that the technique is capable of detecting primary free-radical frag- 
ments of the pyrolysis process which represent structural groupings 
present in the original solid. The variation in spectra obtained on 
the cooling of the sample after the laser heating provides informa- 
tion on the bond strength distribution within the solid. The study of 
the vitrinite maceral of a series of coals has indicated that their 
structure is comprised of a relatively small number of primitive 
groups consisting mostly of one and two member aromatic and hy- 
droaromatic rings connected by short aliphatic links which on py- 
rolysis mostly decompose by breakage of the weaker carbon alkyl- 
alkyl linking bonds. 


29948 (STEV-TORV—86-19) Energy peat, its properties 
testing methods, stage 2. Project SVE-FIN Torv 146-076- 


driksson, 

Stockholm thucions Studsvik Energi iteknik AB, Nykoep- 
ing (Sweden)). Oct 1986. 192p. (In Swedish). (STUDSVIK- 

EP_—-86-38). NTIS (US Sales Only), PC A09/MF A0O1. File 

Number DE87752055. 

Comprehensive measurements of chemical, physical and 
technical properties of processed peat are reported. The material 
has been taken from four Finnish and from Swedish 
Identification and evaluation of prospecting methods have been per- 
formed in order to estimate the fuel value of peat moss. An intro- 
ductory phase of the Finnish project concerning safety when han- 
dling peat is reported. (G.B.). 


29949 Particle size dependence of coal char reactivity. 
Wells, W.F.; Smoot, L.D. (Dept. of Chemical Engineering, 
Brigham Young Univ., Provo, UT). Combustion and Flame; 
68: No. 1, 81-84(Apr 1987). 

Studies of the reactivity of coal chars are limited in both 
scope and number, ee ee coals at 
high temperatures. This brief communication presents new results 
on the dependence of char reactivity at high temperature on parti- 
cle diameter for five process chars and interprets these data and 
companion results of a previous study as they relate to reaction 
zone. 


29950 Analysis of chemical reaction kinetics using a dis- 
tribution of activation energies and simpler models. Braun, 
R.L.; Burnham, A.K. (Lawrence Livermore National Lab., 
CA). Energy and Fuels; 1: No. 2, 153-161(Mar-Apr 1987). 
Contract W-7405-ENG-48. 

Chemical reaction kinetics for natural materials (e.g., fossil 
fuels) can often be accurately described by models using a distribu- 
tion of activation energies. To investigate the general applicability 
of simpler models, reaction rates and fractions reacted at various 
heating rates or constant temperatures are calculated using an as- 
sumed average activation energy (E) with Gaussian distributions of 
various widths (< = 0-16% of E). Then the reaction rates or the 
integrated reaction rates are fit to simpler expressions. Effective ki- 
netic parameters are presented for nonisothermal and isothermal 
conditions. Two methods are discussed for determining the actual 
activation energy distribution parameters (A, E, and <). The most 
general method is multiple nonlinear regression of reaction rates or 
integrals at two or more heating rates. A faster method utilizes 
linear regression to obtain E and an approximate value of A, fol- 
lowed by the determination of < and a more accurate value of A 
from simple correlations developed from model calculations. Final- 
ly, effective kinetic parameters for a reaction that has a distribution 
of activation energies depend on the extent of prereaction (e.g., ma- 
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turity of petroleum source rocks). Calculated reaction rates are ana- 
lyzed to determine effective parameters for prereactions of 0-90%. 
The effective activation energy of the remaining material increases 
with maturity from an artificially low value to approximately the 
true average value at high maturity. We also present correlations of 
T/sub max/ (temperature at which the reaction rate is maximum 
for a constant heating rate process) with o/sub e/ and maturity. 28 
references, 11 figures, 4 tables. 


29951 Effect of low-temperature oxidation on time-re- 
solved pyrolysis mass spectra of Hiawatha coal. Jakab, E.; 
Windig, W.; Meuzelaar, H.L.C. (Univ. of Utah, Salt Lake 
City). Energy and Fuels; 1: No. 2, 161-167(Mar-Apr 1987). 
Contract FG22-84PC70798. 

Time-resolved Curie-point pyrolysis mass spectrometry (Py- 
MS) is demonstrated to be a promising new method for studying 
thermal decomposition reactions in coal. The effect of low-tempera- 
ture oxidation (weathering) on the structural characteristics of a 
high-volatile bituminous Hiawatha coal was investigated. Micro- 
gram amounts of coal were heated to 610 C at a rate of 10? K/s. As 
many as 40 low-voltage mass spectra were obtained within 8 s and 
subsequently evaluated by means of factor analysis. The results 
were compared with those of conventional time-integrated Curie- 
point Py-MS as well as combined thermogravimetry/mass spec- 
trometry. It was found that the decomposition of Hiawatha coal 
takes place in several stages while the samples are heated up to 610 
C. The evaporation of trapped compounds and the decomposition 
of labile functional groups around 300 C represent the first steps 
followed by the rapid decomposition of the bulk components 
around 550 C and, finally, the continued slow decomposition of the 
char residue. The weathered coal sample has undergone substantial 
changes as reflected by the pyrolysis results. The amount of 
trapped volatile components (primarily alkylnaphthalenes) is mark- 
edly decreased in the weathered coal and is accompanied by a de- 
crease in the abundance of hydroxy aromatic compound series (pri- 
marily alkylphenols). Furthermore, the yield of short-chain aliphat- 
ic carboxylic and carbonylic moieties is strongly increased. 23 refer- 
ences, 11 figures, i tabie. 


29952 Evaluation of the reliability of solid “C NMR 
spectroscopy for the quantitative analysis of coals: study of 
whole coals and maceral concentrates. Botto, R.E.; Wilson, 
R.; Winans, R.E. (Argonne National Lab., IL). Energy and 
Fuels; 1: No. 2, 173-181(Mar-Apr 1987). Contract W-31-109- 
ENG-38. 

A detailed investigation has been carried out on a series of 
coals varying in rank and a set of well-characterized maceral con- 
centrates. Relaxation times describing the cross-polarization dynam- 
ics and fraction carbon aromaticity were determined by fitting 
signal areas in CP/MAS spectra to an expression that describes the 
evolution of carbon magnetization with the experimental contact 
time. Macerals were found to exhibit unique carbon polarization 
profiles with the variation in contact time, and intensity maxima for 
the aromatic carbons generally occurred at longer contact times 
than those of aliphatic carbons. These observations were confirmed 
by an examination of the relaxation times. Carbon aromaticities de- 
termined from a fit of the contact time data appeared to be more 
reliable than corresponding values obtained from a single spectrum 
recorded with the contact time producing maximum signal. 
Carbon-spin-counting experiments performed with an internal 
standard as an intensity reference have established that the percent- 
age of observable carbons in coals and macerals can vary greatly. 
For macerals, the decrease in total signal intensity was seen to be 
proportional to the free-radical spin concentration. In some in- 
stances the fraction of invisible carbons with CP was found to be 
considerable, approaching 75% in samples with a high free-radical 
and low H/C content. The effects due to dipolar interactions of 
paramagnetic centers or to inefficient carbon polarization have been 
assessed on the basis of comparing data obtained in Bloch-decay 
and CP experiments. It is concluded that CP experiments largely 
discriminate against aromatic carbons in coals; hence, they provide 
minimum values for the carbon aromaticity. 50 references, 4 fig- 
ures, 6 tables. 
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29953 New chemical structural features of coal. Reac- 
tions of components of a Texas lignite. Benjamin, B.M.; 
Douglas, E.C.; Hagaman, E.W. (One ] ~_— National Lab., 
TN). Energy and Fuels; 1: No. ¢ 187-193(Mar-Apr 1987). 
Contract AC05-840R21400. 

The origin of certain products observed after acid-catalyzed 
transalkylation of a Texas lignite is discussed. Several homologous 
series of aliphatic-substituted aromatics are formed from compo- 
nents of the lignite. It is shown that the components which give 
rise to these compounds are long-chain aliphatic carboxylic acids 
that react with solvent under the experimental conditions. In the 
presence of the strong acid, protonation-deprotonation, hydride 
transfers, and hydrogen migrations occur in the primary products, 
leading to secondary reactions and ring closures. As a result, series 
of alkyltoluenes, ditolyalkanes, methylalkyltetralins, and methylal- 
kylnaphthalenes are formed. In separate experiments it is also 
shown that carboxylic acids in the lignite undergo decarboxylation 
reactions during liquefaction and their fragments combine with the 
donor solvent, in this case, tetralin. The end products of these reac- 
tions are series of aliphatic-substituted tetralins and aliphatic-substi- 
tuted naphthalenes that bear an incidental relationship to the prod- 
ucts of transalkylation. 19 references, 3 figures, 3 tables. 


29954 Characterization of extractable organosulfur con- 
stituents from Bevier seam coal. White, C.M.; Douglas, L.J.; 
Perry, M.B.; Schmidt, C.E. (Pittsburgh Energy Technology 
isn PA). Energy and Fuels; 1: No. 2, 222-226(Mar-Apr 
1987). 

Little information concerning the nature of organosulfur 
constituents in coal is known with certainty. This investigation was 
conducted to identify some of the extractable organosulfur constitu- 
ents from Bevier seam coal. Before processes for the removal of or- 
ganosulfur constituents can be adequately designed and evaluated, 
information concerning the exact nature and distribution of the 
target constituents would be useful. Extracts of Bevier coal were 
separated by preparative liquid chromatography, and the resulting 
sulfur-enriched heterocycle fraction was further analyzed by using 
high-resolution gas chromatography with sulfur-selective detection, 
combined gas chromatography-mass spectrometry, and low-voltage 
high-resolution mass spectrometry. Many thiophenes were positive- 
ly identified in the coal extract. Molecular ions with the precise 
masses of some mercaptans, sulfides (thioethers), and disulfides 
were observed by low-voltage high-resolution mass spectrometric 
analyses. 24 references, 2 tables. 


Mobilities of hydrogen in solvent-swollen coals. A 
as by pulsed NMR. Kamienski, B.; Pruski, M.; Gerstein, 
B.C.; Given, P.H. (iowa State Univ., Ames). Energy and 
Fuels; 1: No. 1, 45-50(Jan-Feb 1987). 

The decays of the magnetization under a single pulse nuclear 
resonant excitation of protons in 22 coals before and after imbibing 
excess pyridine-ds or Me2SO-de have been monitored and fit to ana- 
lytical forms. Time constants and initial amplitudes have been tabu- 
lated. The mobility of protons in the coals under conditions of im- 
bibing excess solvent is discussed, and the relation of the observed 
results to extractability of the coals is considered. 27 references, 3 
figures, 3 tables. 


29956 Structural variations and evidence of segmental 
motion in the aliphatic region in coals observed with dipolar- 
dephasing NMR. Soderquist, A.; Burton, D.J.; Pugmire, 
R.J.; Beeler, A.J.; Grant, D.M.; Durand, B.; Huk, A.Y. 
(Univ. of Utah, Salt Lake City). Energy and Fuels; 1: No. 1, 
50-55(Jan-Feb 1987). Contract AC02-78ER05006;FG22- 
82PC50812. 

The authors report the structural variations of a number of 
coals and coal macerals. Through the time constants associated 
with dipolar-dephasing techniques, CP/MAS spectral data reveal 
the presence of segmental motion in certain low-rank coal samples. 
The motion detailed is in the aliphatic region and is thought to be 
due to CH2 groups associated with hydroaromatic and/or poly- 
methylene structural units. 35 references, 4 figures, 6 tables. 
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29957 Macromolecular structure of coals. 9. Molecular 
structure and glass transition temperature. Lucht, L.M.; 
Larson, J.M.; Peppas, N.A. (Purdue Univ., West Lafayette, 
IN). Energy and Fuels; 1: No. 1, 56-58(Jan-Feb 1987). Con- 
tract FG23-78ET 13379; FG22-80PC30222. 

The glass transition temperatures, T/sub g/, of coal samples 
with a wide range of carbon content were determined by differen- 
tial scanning calorimetry of untreated and pyridine-extracted coal 
particles. Their values varied from 580 to 632 K depending on the 
coal structure studied. During dynamic pyridine transport in coal 
samples, the value of T/sub g/ decreased as a function of solvent 
weight fraction. These results indicate a coal network structure be- 
having similarly to that of cross-linked synthetic polymer networks. 
14 references, 2 figures, 6 tables. 


Microbial conversion of low-rank coal: character- 
pa of biodegraded product. Wilson, B.W.; Bean, R.M.; 
Franz, J.A.; Thomas, B.L.; Cohen, M.S.; ‘Aronson, H.; 
Gray, E.T. Jr. (@attelle, Pacific Northwest Labs., Richland, 
WA). Energy and Fuels; 1: No. 1, 80-84(Jan-Feb 1987). 

The authors have characterized products obtained from the 
action of the fungus Polyporus versicolor on oxidized North 
Dakota (ND) lignite. These analyses showed that, compared to feed 
coal, the bioconverted materials had higher hydrogen:carbon and 
oxygen:carbon ratios, but were proportionately lower in aliphatic 
hydrogen, as determined by infrared (IR) spectroscopy. The acid- 
precipitated extract was dissolved in dilute base and analyzed by 
13C nuclear magnetic resonance (NMR) spectroscopy. Of the 60% 
of the carbon accounted for, approximately 51% of the carbon 
atoms were aromatic, 20% were assigned to carboxylic acid 
groups, and the remainder were aliphatic carbon. Proton NMR 
spectra of the acid-precipitated material revealed approximately 
equal proportions of aromatic and aliphatic hydrogen. The biocon- 
verted materials were highly polar and exhibited a wide range in 
apparent molecular weight; most material was over 10,000 Da at 
acidic pH, as determined by ultrafiltration experiments. Freeze- 
dried product material was soluble in water but was essentially in- 
soluble in other organic solvents. Calorimetric measurements on 
samples of the freeze-dried extract showed that, on a per-weight 
basis, it retained 94-97% of the heating value of the feed coal. 12 
references, 5 figures, 2 tables. 


29959 Thermodynamics of molecular interactions in 

model coal liquids. 1. AG®, AH®, and AS° values for the inter- 

actions among m-cresol, quinoline, and aniline in decane at 25 

C. Eatough, D.J.; Wolfley, S.L.; Dungan, L.J.; Lewis, E.A.; 

Hansen, L.D. (Brigham Young Univ., Provo, UT). Energy 

= —_ 1: No. 1, 94-98(Jan-Feb 1987). Contract FG22- 
8. 


The thermodynamic AG°, AH®, and AS° values for the inter- 
actions among m-cresol, quinoline, and aniline in decane solvent at 
25 C have been determined from titration calorimetry data. m- 
Cresol self-associates to form a trimer in solution. The data suggest 
that quinoline and aniline self-associate in solution, but the stoichio- 
metries could not be unequivocally determined. Quinoline, Q, com- 
plexes with m-cresol, C, to form QC and QC, complexes and with 
aniline, A, probably to form QA and Q.A complexes. A complex 
with the stoichiometry AC, forms between aniline and m-cresol. 
The relative strengths of the hydrogen bonds formed, as deter- 
mined by the AH°® values, decrease in the order Q-C = A-C > C- 
C = A-A > A-Q. The self-association of Q probably results from 
stacking interactions. The complexes observed to form in the m- 
cresol-quinoline-aniline system are a model for hydrogen bonding in 
coal liquefaction product distillate fractions, and the thermodynam- 
ic values obtained are consistent with apparent molecular weight 
determinations of Q and C in benzene and nitrobenzene and with 
calorimetric results for the addition of quinoline to coal liquids. 20 
references, 5 figures, 1 table. 


29960 Relationship between refractive indices and other 
properties of coal hydrogenation distillates. White, C.M.; 
Perry, M.B.; Schmidt, C.E.; Douglas, L.J. (Pittsburgh 
Energy Technology Center, PA). Energy and Fuels; 1: No. 
1, 99-105(Jan-Feb 1987). 
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The development of new correlations that enable prediction 
of the physical, chemical, and thermodynamic properties of coal 
liquids based on simple and modest characterization is important to 
researchers in coal liquefaction. The present investigation identifies 
mathematical relationships among refractive index, mid-boiling 
point, molecular weight, density, and aromaticity of coal-derived 
distillates. Mathematical equations are obtained that describe rela- 
tionships among these properties. When compared with those pres- 
ently in the literature, they appear to be more reliable when used 
for coal liquids. Two equations are developed that allow the esti- 
mation of refractive index of a coal liquid on the basis of measure- 
ment of the mid-boiling temperature, molecular weight, and densi- 
ty. One equation is used for coal products having molecular 
weights less than 200 and another for those having molecular 
weights 200 or greater. Equations are developed that are useful for 
the estimation of the molecular weight of coal-derived distillates. 
An equation is developed that allows estimation of aromaticity on 
the basis of determination of the atomic hydrogen to carbon ratio 
and refractive index. This investigation shows that reliable correla- 
tions can be developed that fit the measured properties of narrow- 
boiling-range distillates of coal liquefaction products from various 
processes and feed coals. 27 references, 1 figure, 3 tables. 


29961 13C CP/MAS NMR study of changes in molecular 
mobility of coal after pyrolysis at 590 C. Tekely, P.; Nicole, 
D.; Delpuech, J.J.; Julien, L.; Bertho, C. (Universite de 
Nancy L Vandoeuvre-les-Nancy, France). Energy and Fuels; 
1: No. 1, 121-122(Jan-Feb 1987). 

It is generally accepted that the organic part of coal can be 
considered as being composed of two components. The first com- 
ponent is the macromolecular, insoluble, three-dimensional network 
composed of condensed aromatic and hydroaromatic units held to- 
gether by chemical cross-links formed by ether, methylene, or alkyl 
bridges. The second molecular component includes compounds 
having relatively low or medium molecular mass (< 1000). The 
aim of this work was to observe the changes in the amount and mo- 
bility of the two components after primary pyrolysis. Measurements 
of 'H T*2 relaxation times via '*C CP/MAS NMR signals permit 
the discrimination between rigid/macromolecular and mobile/mo- 
lecular components present originally in coal, independently for ar- 
omatic and aliphatic protons. Application of this method to the 
characterization of changes in the amount and mobility of the two 
components offers a new insight into structural changes at the mo- 
lecular level and should contribute to a better understanding of 
conversion processes in coals. 10 references, 2 figures, 1 table. 


Separation and characterization of coal macerals. 
Miller, D.M.; Crelling, J.C. (Southern Illinois Univ., Car- 
bondale). Mineral Matters; 6: No. 6, 1-2(Nov 1984). 

The DOE maceral separation facility at the Coal Technolo- 
gy Laboratory is engaged in the separation of demineralized coal 
into its nonmineral components (i.e., fossil, plant-derived carbon- 
based compounds called macerals). These macerals are then charac- 
terized by fluorescence, reflectance, and/or chemical analysis. The 
specific objectives of the authors work are these: to establish a 
state-of-the-art facility for the separation of macerals; to develop 
characterization methods to determine maceral identification and 
purity; and to separate macerals in sufficient quantities for sulfur 
and other chemical analyses. Sample preparation is described. 
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REFER ALSO TO CITATION(S) 29891, 29895, 29916, 29983, 29985, 30016, 
30037, 30038, 30039, 30469, 30471, 30473, 31211, 31820 


29963 (DOE/PC/80520—T7) Studies on the reaction of 
calcined limestone with sulfur dioxide: Technical 

report for the period January-March 1987. Sotirchos, S.V. 
(Rochester Univ., NY (USA). Dept. of Chemical Engineer- 
ing). Apr 1987. Contract FG22-85PC80520. 19p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87009539. 

The primary objective of the project is the investigation of 
the reaction of calcined limestone with SO. with particular atten- 
tion paid to the effects of the pore structure properties and of the 
intraparticle diffusion process on the sorptive capacity of the react- 
ing limestone particles. The following tasks have been identified in 
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the project: (1) development of structural models for gas-solid reac- 
tions with solid product; (2) development of flux models for diffu- 
sion in porous solids; (3) reactivity evolution studies; (4) pore struc- 
ture evolution studies; and intraparticle diffusion studies. During 
the first quarter of the 1987 calendar year, our research efforts pri- 
marily focused on Tasks 2, 3, 4, and 5. The effects of particle size 
on the transient behavior of calcined limestone particles reacting in 
oxygen and sulfur dioxide were investigated using three stone sam- 
ples. The results showed that the intensity of particle size effects 
depended strongly on the origin of the calcined sample. Preliminary 
pore size distribution measurements suggested that the particle size 
effects must be related closely to the pore size distribution of the 
calcined sample. Our analysis of the problem of diffusion in random 
pore networks was extended for application to multicomponent dif- 
fusion, and a novel procedure for deriving flux expressions for mul- 
ticomponent diffusion in pore networks was developed. Computer 
simulation results obtained by direct solution of the diffusion equa- 
tion in the pore network showed that the flux models we developed 
provide excellent approximations to the exact results. However, it 
was found that flux models obtained by direct application of the 
smooth field approximation always lead to overestimation of the 
fluxes and of the effective diffusivities. 13 refs., 4 figs., 1 tab. 


29964 (DOE/PC/91021—T2) Flue gas cleanup technolo- 
gy utilizing energetic electrons: Technical progress report No. 
3, November 6, 1986-February 5, 1987. Davis, R.H.; Finney, 
W.C. (ed.). (Florida State Univ., Tallahassee (USA). Dept. 
of Physics). 1987. Contract AC22-86PC91021. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87010004. 
Work on both the experimental and theoretical investigation 
of the charging of aerosol particles by free electrons continued (see 
previous Technical Progress Reports for a complete description of 
free electron charging). A major portion of the objectives in Task 
B of the Contract have been achieved. Design studies were finished 
this quarter for the new experiments required to complete Task B. 
The new experiments are designed to independently verify the pre- 
vious electron charging results, and to investigate electron charging 
under the realistic gas conditions present in flue gas. Progress was 
also made on modeling the charging of aerosols by free electrons. 


29965 (EPRI-CS—5167-Vol.1) Proceedings: Tenth sym- 
posium on flue gas desulfurization: Volume 1. Emmel, B.B. 


(comp.). Corp., Research Triangle Park, NC 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1987. 430p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920421. 

Thirty-nine papers and seventeen posters were presented by 
EPA and EPRI staff members, representatives of utility companies, 
equipment manufacturers, research and development companies and 
university researchers. Specific topics discussed in symposium pres- 
entations included Federal and State clean coal programs, the com- 
mercial status of FGD in the US, Europe and Japan, FGD eco- 
nomics, acid deposition issues, industrial applications of FGD, wet 
FGD additives, wet FGD operations and reliability, spray dryer 
FGD, dry FGD technologies, and FGD by-product disposal and 
utilization. Participants in a poster session presented information on 
a variety of topics varying from computer applications to FGD 
chemistry to materials failure causes. 


29966 (EPRI-CS—5187) Field evaluation of arsenic and 
selenium removal by iron coprecipitation: Final report. Mer- 
rill, D.T.; Manzione, M.A.; Petersen, J.J.; Parker, D.S. 
(Brown and Caldwell, Pleasant Hill, CA (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). May 1987. 
267p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920419. 

The priority trace elements arsenic and selenium were re- 
moved from ash pond effluent by iron coprecipitation in a field 
study at the Carolina Power and Light Company’s Roxboro Sta- 
tion. The study's broad objectives were to verify previously-de- 
rived laboratory results, confirm the technology's technical and 
economic feasibility, and develop information that could be used to 
make preliminary designs and cost estimates for full-scale treatment 
plants. The technology was tested at pilot scale in a continuous- 
flow system under field conditions. A chemical coagulation system 








01 COAL AND COAL PRODUCTS 
0108 Waste Management 


was used of the kind typically employed for municipal and industri- 
al water treatment. Arsenic was strongly removed (90% and above) 
with moderate iron dosages (14 mg/1 to 28 mg/1 Fe). Selenium re- 
movals were lower (56 to 80%) under comparable chemical condi- 
tions. Arsenic and selenium removals were strongly affected by so- 
lution pH. Testing indicated that process sludges can be gravity 
thickened, then dewatered with filter presses to 25 to 35% solids. 
Dewatered pilot sludges were determined to be not hazardous, as 
defined by Extraction Procedure (EP) toxicity test criteria. Costs to 
treat wastes similar to Roxboro ash pond effluent are estimated to 
be $345/million gallons (9.1 cents/cu m). However, costs will be 
different for plants that have wastewaters that differ in composition 
and volume from Roxboro ash pond effluent, or plants that have 
different treatment goals. Examples are provided to illustrate meth- 
ods that can be used to make preliminary designs and cost estimates 
for different treatment scenarios. 30 refs., 62 figs., 29 tabs. 


29967 (EPS—2-PG-1) Water and waste management 
practices for coal-fuelled power generating stations equipped 
with flue gas desulphurization. (CH2M Hill Canada Ltd., 
Calgary, Alberta; Dearborn Environmental Consulting 
Services (Canada)). Feb 1985. 207p. CH2M Hill Canada 
Ltd.; Dearborn Environmental Consulting Services, 
Canada. 


This study was undertaken to examine the water, wastewater 
and solid waste implications of alternative flue gas desulfurization 
(FGD) processes considered applicable to coals used for power 
generation in Canada. Coal use in Canada is reviewed and data are 
reported for several US FGD facilities using coals similar to the 
Canadian fuels. Water consumption and liquid and solid waste pro- 
duction are compared for each of the FGD processes considered. 
Potential FGD design options which would optimize waste man- 
agement processes are identified. 206 refs. 


(EPS—3-AP-79-6) Air pollution emissions and 
can technology: thermal power generation industry. 
Volume 2. Particulate emissions from steam-powered stations. 
Hamilton, K.; Bambrough, H.A. Mar 1980. 74p. 

This study was undertaken in an effort to provide informa- 
tion for the development of guidelines for controlling emissions 
from electrical generating stations. Sources of particulate matter in 
steam-electric thermal plants are considered and air pollution con- 
trol alternatives are outlined. Two devices identified as the most 
practicable technology currently available include the electrostatic 
precipitator and wet scrubber. 22 refs. 


29969 (EPS—3-AP-81-3) Technology for controlling 
emissions from power plants fired with fossil fuel. Slack, 
A.V. Apr 1981. 75p. 

Emission control technologies for fossil-fuel-fired power 
plants are examined. Acid rain, impaired visibility, and health ef- 
fects of respirable particulates have combined to raise concerns 
from the local to the regional level. This report discusses advan- 
tages, disadvantages, and costs of technologies associated with 
emissions of sulfur oxides, nitrogen oxides, and particulate matter. 
Coal, oil and natural gas fuels are discussed. 7 refs. 


29970 (EPS—3-MM-1) ee fluidized bed treatment 
of coke plant wastewater and blast furnace scrubber blow- 
down. Nutt, S.G.; Marvan, IJ. m Environmental 
Consulting Services (Canada)). Dec 1984. 165p. Dearborn 
Environmental Consulting Services, Canada. 

Two pilot-scale studies of the applicability of using a cou- 
pled biological fluidized bed system for treatment of coke plant 
wastewater and blast furnace blowdown water are described. Com- 
plete nitrification and denitrification were achieved when treating 
both undiluted coke plant wastewater and the combined 
wastewater stream. Full-scale process design data and operating 
cost estimates for biological fluidized bed treatment of both 
wastewater streams were also developed. 115 refs. 


29971 (EPS—3-PG-2) Preliminary investigation of AFBC 
solid waste properties, 1982-1983. mm Environmental 
Consulting Services (Canada)). Sep 1985. tS. Dearborn 
Environmental Consulting Services, Canada. 

The properties of atmospheric fluidized bed combustion 
(AFBC) solid residues were examined to provide data with which 
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comparisons with conventional pulverized coal-fired (PCF) waste 
and PCF flue gas desulphurization wastes could be made. The 
physical, chemical, exothermic, and leaching properties of the 
waste were evaluated during a variety of laboratory tests. Results 
suggest AFBC wastes have some properties in comparison to con- 
ventional combustion wastes although it is not certain these results 
are representative of all AFBC residues. Further studies must be 
completed to determine if this new waste type may cause the dis- 
posal and waste management problems indicated in the study. 20 
refs. 


29972 (EPS—3-PG-4) Characterization of PCF power 
station combustion wastes using total organic halide analysis 
and toxicity screening tests. m Environmental Con- 
sulting Services (Canada)). Apr 1986. 97p. Dearborn Envi- 
ronmental Consulting Services, Canada. 

Coal combustion wastes were characterized using a repre- 
sentative battery of analytical protocols. Sample residues were ex- 
amined using total organic halide analysis, microbiological toxicity 
screening, and conventional chemical characterization methods. 
Emphasis was placed on the characterization of aqueous extracts as 
these would likely be more representative of the leachates that are 
released from wastes. The residues examined were obtained at pul- 
verized coal fired power generating stations and from an atmos- 
pheric fluidized bed combustion unit. A literature review was con- 
ducted as well on the technical literature describing analytical 
methods for organic ialide analysis and short-term toxicity screen- 
ing methods. The use of these methods to characterize coal wastes 
appears promising; however areas requiring further study are iden- 
tified. 91 refs. 


29973 (EPS—3-PG-6) Treatability of wastewaters from 
high CaO and CaSQ, content FBC wastes. (Dearborn Envi- 
ronmental Consulting Services (Canada)). May 1986. 84p. 
Dearborn Environmental Consulting Services, Canada. 

Results of a small-scale treatability study of atmospheric flu- 
idized bed (AFBC) technology wastewaters is discussed. The 
nature of problems associated with the successful treatment of 
wastewaters generated from water contact with high calcium oxide 
and calcium sulphate content combustion wastes are examined. Re- 
sults are presented and assessed to determine performance and the 
technical and economic feasibility of various treatment methods. 33 
refs. 


29974 (NP—7752066) Reduction of nitrogen oxides at 
combustion. (Statens Energiverk, Stockholm (Sweden)). 10 
Apr 1986. 65p. (In Swedish). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87752066. 

The knowledge about reduction of NO sub (x) emissions in 
Swedish combustion plants is limited. The National Energy Admin- 
istration has therefore founded a research and development pro- 
gram within this area. This report gives basic knowledge about NO 
sub (x) emissions. It describes briefly the emission sources, laws and 
regulations and existing technology for reduction of NO sub (x) 
emissions. Swedish and international development work within this 
field is reported on. A Swedish plan for reduction of NO sub (x) 
emissions is outlined. 


29975 Meeting emission standards with high-sulfur coals. 
Yan, T. Y.; Yan, C.S. (Mobil Research and Development 
Corp., Princeton, NJ). pp 1325-1335 of Newer coal technol- 
ogies: Implications for energy and a nen policies in 
Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Townes Ltd. (1986). (DOE/ 
FE/ 60740—TI). 

The economics of strategies for meeting sulfur oxides (SO/ 
sub x/) emission standards from furnaces fueled with high-sulfur 
coals has been assessed based on published data. The strategy of 
SO/sub x/ control depends on how the coal is utilized. For large 
power plants, flue-gas desulfurization (FGD) is preferable to con- 
version of coal to clean fuel. In comparison with coal conversion, 
the total capital and operating costs for FGD are almost an order 
of magnitude lower, thermal efficiencies are higher, and utility re- 
quirements are lower. Even with possible breakthroughs in coal- 
conversion technologies, it appears that FGD will remain the eco- 
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nomically preferred route to desulfurization. FGD has been in com- 
mercial operation since 1968, and the reliability of the process has 
reached an acceptable level. For industrial furnaces, direct combus- 
tion is preferred to gasification because gasification is inherently ex- 
pensive. Fluidized-bed combustion is the only viable option for 
clean direct combustion of coal in small industrial furnaces. Fluid- 
ized-bed combustion has reached commercial status and is economi- 
cally competitive in many parts of the world. For furnaces requir- 
ing gaseous or liquid fuels, gasification to medium-Btu gas is pre- 
ferred. For domestic and commercial uses, coal can be gasified to 
clean, low-Btu gas. This is an old process and might be amenable to 
cost reduction through application of new technologies. The only 
other economically viable approach involves the production of 
clean solid fuel by compounding coal with additives such as lime- 
stone and manganese nodules. 31 references, 5 tables. 
— Production and of wastes from dry and 
wet flue-gas cleaning systems. Farber, P.S. (Ar gonne Nation 
al Lab., IL). pp 1347-1356 of Newer coal technologies: Im- 
plications for energy and development policies in Asia and 
the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, a 
1D Pergamon Journals Ltd. (1986). (DOE/FE/607 


The design of a flue-gas cleaning system for the removal of 
particulates and sulfur dioxide contaminants must take into account 
many factors for there to be successful operation and no secondary 
environmental impacts. One of the factors which must be taken into 
account is the production of wastes and the procedures to be put 
into place for proper disposal. For many years, Argonne has had a 
high-sulfur dry scrubbing system in operation as the means of emis- 
sions control from its largest coal-fired boiler. During this period 
thousands of tons of a dry powdery waste have been produced and 
landfilled without any adverse environmental effects. This paper re- 
views the theory of operation of a dry scrubbing system, and brief- 
ly details the performance of the Argonne system over several 
years. Among the performance details given are the results of an 
experimental program utilizing a high-sulfur (>4.2%) coal, done in 
co-operation with the Consol Coal Company, and the findings from 
a study on the leachate, toxicity, and disposal of the dry wastes. 
The experimental programs, to date, have shown that a dry scrub- 
bing system can technically and economically remove sulfur diox- 
ide and particulates from flue gas produced from the combustion of 
high-sulfur coal. In addition, mixtures of dry scrubber wastes and 
fly ash have been subjected to the standard US Environmental Pro- 
tection Agency toxicity tests. The results of these tests indicate that 
while the ash composition of the coal will have a bearing upon test 
results, for the most part mixtures of this waste and coal fly ash can 
be declared non-hazardous. 3 figures, 5 tables. 


29977 Utilization of pulverized fly ash in the People’s 
Republic of China. Minzeng, F. (Bureau of Electric Power, 
China). pp 1359-1362 of Newer coal technologies: Implica- 
tions for energy and development policies in Asia and the 
Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 

Pulverized fly ash (PFA) discharged from China's coal-fired 
power plants is used in two main ways. First, in the form of pri- 

mary products with or without some crude pretreatment, PFA is 
etd enti evebaiiedianadaeaemmnaim adiaeiian, sp 
riculture, and coal-mining. Second, the different constituents of 
PFA are separated and sorted to produce new raw materials with 
the goal of reducing production costs and improving the properties 
of particular products, thereby reaping greater profits. 6 references. 
29978 Newer for resource recovery from 
coal combustion solid wastes. Burnet, G. (Iowa State Univ., 
Ames). pp 1363-1375 of Newer — technologies: Implica- 
tions for energy and development policies in Asia and the 
Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 

One of the most important technical issues of the 1980s is the 
effective and economical disposal or utilization of solid wastes. In 
the case of coal wastes, the electric utility, the end user, the regula- 
tory community, and the public share responsibility for taking 
action. Ash and flue-gas desulfurization sludge produced annually 
in the US alone total over 90 million tons, only a small fraction of 
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which is utilized. World-wide research on utilization has advanced 
to the stage where problems are defined and some processes are 
ready for development. The future calls for a longer-term, more 
comprehensive approach and work on new waste forms that are re- 
sulting from new technologies for controlling sulfur oxides (SO/sub 
x/) and nitrogen oxides (NO/sub x/) emissions. 27 references, 7 fig- 
ures, 3 tables. 


29979 EPRI coal ash utilization research. Golden, D.M. 
(Electric Power Research Institute, Paio Alto, CA). pp 
1377-1387 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. " (1986). (DOE/FE/60740—T1) 

This paper describes a five-year Electric Power Research In- 
stitute (EPRI) project directed toward increasing ash utilization. 
EPRI is undertaking this program to promote the bulk sale of coal 
ash in high-volume applications that do not require a specific qual- 
ity or class of ash; in medium-technology applications in cement 
and concrete; and in high-technology uses for valuable products re- 
quiring stringent quality control. High-volume applications include 
the use of ash in the highways and railroads, backfills, and pave- 
ment base course; medium-technology applications include cement 
and concrete; and high-technology uses include the eztraction of 
the mineral matter or the metals from ash. 5 references, 7 figures, 4 
tables. 
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— ALSO TO CITATION(S) 30019, 30025, 30028, 30029, 31685, 31686, 


29980 (CRIEPI—285077) The application of models to 
atmospheric ion from a power plant at coastal sites. 
Asakura, K. (Central Research Inst. of Electric Power In- 
—— Tokyo (Japan)). 1986. vp. (In Japanese). Central Re- 
search Inst. of Electric Power Industry, Tokyo, Japan. 

This paper describes the applicability of fumigation models 
to atmospheric dispersion of gases from a power plant at coastal 
sites in Japan. The uniform distribution model (Hewson and Gill), 
multiple reflection model (Bierly and Hewson) and coastal fumiga- 
tion model (Lyons and Cole) are verified with the data from field 
studies conducted for a coal-fired power plant at coastal sites. As a 
result of comparing of the tracer experiment data and observed SO2 
ground-level concentrations data with calculated values by fumiga- 
tion models under elevated inversion lid, calculated maximum 
ground-level concentration and associated downwind distances by 
fumigation model were more improved than the calculated values 
by the conventional Gaussian plume model without a lid. 


29981 (ERP/CRL—86-79(TR)) ‘Sub No. 4’ Users Guide: 
IBM/PC AT computer calculation of longwall subsidence 

profiles using the NCB Subsidence Engineers Handbook. 
Finck, D.D.; Aston, T.R.C. (Canada Centre for Mineral and 
Energy Technology, Sydney, Nova Scotia. Cape Breton 
Coal Research Lab.). Jun 1986. 78p. Canada Centre for 
Mineral and Energy Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab. 

A computer program ‘Sub No. 4’ undertakes the calculation 
and plotting of longwall subsidence profiles using the National Coal 
Board (UK) Subsidence Engineers Handbook. The program is writ- 
ten in BASIC A Version 3.10 for use on an IBM-PC/AT. 3 refs. 


29962 (ERP/CRL—86-80(TR)) Prediction of longitudinal 
and subsidence profiles with width/depth ratios in excess of 
3.0 using National Coal Board methods. Aston, T.R.C. 
(Canada Centre for Mineral and Energy Technology, 
Sydney, Nova Scotia. Cape Breton Coal Research Lab.). 
Jun 1986. 18p. Canada Centre for Mineral Energy Technol- 
ogy, Sydney, Nova Scotia. Cape Breton Coal Research 
Lab. 


Two computer programs have been developed at the Cape 
Breton Coal Research Laboratory which allow the calculation of 
subsidence profiles using the National Coal Board Subsidence 
Engineer's Handbook (NCB SEH). The purpose of this report is to 
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indicate to users of the programs: 1) how the width/height ratios in 
the range 3.0 to 14.0 were derived, and 2) where the predictive 
methods for the longitudinal profiles originated. 6 refs. 


(VTT-TUTK—414) Measurement of heavy metal 
aerosols in flue gases. Larjava, K.; Kauppinen, E. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). LVI-teknii- 
kan Laboratorio). Jul 1986. 117p. (In Finnish). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87752123. 

Behaviour, occurrence, collection and analysis of heavy 
metals in flue gases were investigated. A sampler based on vapori- 
zation/condensation was developed and tested measuring heavy 
metals from hospital refuse incinerator and coal-fired power plant 
flue gases. Toxic heavy metals (for example Cd, Pb, Hg, Zn, Ni, V 
and Co) volatilize during high-temperature combustion processes. 
Because of the condensation and adsorption on small particle sur- 
faces, metals will be enriched in the submicron particles. Part of the 
metals will also appear as vapours. That is why it is difficult to take 
representative samples from the flue gases (municipal incinerators, 
coal-fired power plants, iron and steel industry, etc.). Gaseous 
metals will penetrate the conventional samplers such as filter, im- 
pactor, cyclone and impinger bottles. Gaseous metals can also be 
collected by vaporization condensation sampler. The sample gas is 
mixed with vaporized strong acid vapor and is cooled rapidly, 
when vapor condensates on particle surfaces and droplets will 
grow by heterogeneous condensation. The grown droplets are col- 
lected with cyclone, filter and glassy collection bottle. Two cy- 
clones (EPA-SRI) are used as preseprators by which particles can 
be tractionated in three size classes. The analysis of liquid metal 
samples can be carried out by anodic stripping voltammetry (ASV), 
AAS (flameless) and ICP-AES. The vaporization condensation 
sampler was tested measuring hospital refuse incinerator and coal- 
fired power plant flue gases. Samples were analyzed by ASV AAS. 
Inexperiments it could be noticed that Cd, Pb, Hg, Zn and Cu are 
enriched in small particle fraction. Even 80-100% of metals could 
appear as vapors (Hg and Zn). 


29984 Assessing population effects from entrainment of 
fish at a large volume water intake. Gray, R.H.; Page, T.L.; 
Neitzel, D.A.; Dauble, D.D. (Battelle, Pacific Northwest 
Labs., Richland, WA). Journal of Environmental Science and 
Health, Part A: Environmental Science and Engineering; A21: 
No. 2, 191-209(1986). 

A method is described for estimating population effects from 
entrainment of juvenile chinook salmon (Oncorhynchus tshawyts- 
cha) at a steam electric generating station on the Columbia River 
that required cooperation between power plant operators and fish- 
ery biologists. The method involved sampling fish in the river and 
entrained fish (both marked recaptures and naturally occurring 
downstream migrants) within the intake, and estimating the 1) total 
number of fish entrained, 2) size of the natural population, and 3) 
percent of the natural population affected. 


29985 Environmental policies affecting the development 
of newer coal technologies. Russell, M.; Greenwald, J. (Envi- 
ronmental Protection Agency, Washington, DC). pp 1301- 
1314 of Newer coal technologies: Implications for energy 
and development policies in Asia and the Pacific. Siddiqi, 
T.A.; Shihua, S. (eds.). Oxford, England; Pergamon Jour- 
nals Ltd. (1986). (DOE/FE/60740—TI). 

This paper discusses some of the experiences the authors 
have had at the US Environmental Protection Agency in searching 
for institutional fixes and technologies that simultaneously achieve 
their energy and environmental goals. It starts with some back- 
ground information on coal production and its importance to the 
economy, and then examines the health and welfare effects of the 
air pollution resulting from the production and use of coal. Finally, 
it discusses the current and future technical and policy options for 
combatting these effects. 6 references, 7 figures, 5 tables. 
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29986 Applying multidisciplinary policy analysis to fac- 
tors affecting coal use. Surles, T.; Streets, D.G.; Van 
Kuiken, J.C.; Peerenboom, J.P.; Tisue, M.W. (Argonne Na- 
tional Lab., IL). pp 1315-1324 of Newer coal technologies: 
Implications for energy and development policies in Asia 
and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, 
England; Pergamon Journals Ltd. (1986). (DOE/FE/ 
60740—TI). 

Continued economic growth requires abundant and relative- 
ly inexpensive energy. However, energy resource development and 
use are often accompanied by environmental degradation. Coal use, 
in particular, exacerbates problems at the interface between energy 
use, economic growth, and environmental quality. Governmental 
decision-makers are being called upon to address many technically 
and politically complex public policy issues at this interface. Multi- 
disciplinary policy analyses are increasingly successful in resolving 
the technical aspects of these issues. Several different types of inte- 
grated assessment are briefly mentioned. Two case studies are then 
described - one in which a systems analysis approach is being used 
for utility systems planning and the other in which risk and deci- 
sion analysis is helping to resolve the multiple objectives and uncer- 
tainties inherent in decisions concerning the health hazards associat- 
ed with coal gasification and the allocation of funds for proposed 
research projects concerning the Great Plains Coal Gasification 
Plant. A third case study illustrates how expertise and prior experi- 
ence in different disciplines can be used to address the many techni- 
cal issues surrounding acid precipitation. 5 references, 7 figures, 2 
tables. 


29987 Coal liquefaction process development: solving po- 
tential health and environmental problems. Gray, R.H. (Pa- 
cific Northwest Lab., Richland, WA). pp 1337-1346 of 
Newer coal technologies: Implications for energy and de- 
velopment policies in Asia aud the Pacific. Siddiqi, T.A.; 
Shihua, S. eds). Oxford, England; Pergamon Journals Ltd. 
(1986). (DOE/FE/60740—TT). 

Chemists, biologists, ecologists, and engineers have been de- 
veloping a data-base to identify and evaluate risks to humans and 
the environment and strategies to minimize potential risks from 
large-scale coal liquefaction. Toxicologically active materials have 
been fractionated and chemical constituents of biologically active 
fractions have been identified, and the environmental fate of prob- 
lematic agents is being determined. Results indicate that coal-de- 
rived liquids are generally more toxicologically active than shale oil 
and petroleum crudes. Bioactive agents include primary aromatic 
amines (PAA), polynuclear aromatic hydrocarbons (PAH), pheno- 
lics, and others. Some components of coal-derived materials are 
taken up by biota and metabolized. Hydrotreating reduces PAA, 
PAH, and phenol content, as well as toxicological response to coal- 
liquids. Selective distillation restricts PAA and PAH content, and 
mutagenicity and carcinogenicity to high-boiling-range materials. 
Recent findings indicate that biological responses to a given coal- 
derived liquid component vary, depending on whether that material 
is presented to the organism or environment as a pure compound or 
in a complex mixture. The data-base described provides input for 
assessment and has been used by developers when selecting process 
modifications and product slates that minimize risk to humans and 
the environment. These data have also been used in developing oc- 
cupational health and industrial hygiene practices and may aid in 
selection of control technologies, mitigative strategies, special han- 
dling and accident prevention procedures, or spill-clean-up options 
to enhance the environmental acceptability of a coal liquefaction in- 
dustry. 21 references, 4 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 29931, 29935, 30042, 30043, 30449 


29988 Solid ‘*C NMR tracer studies to probe coalifica- 
tion. Botto, R.E. (Argonne National Lab., IL). Energy and 
Fuels; 1: No. 2, 228-230(Mar-Apr 1987). Contract W-31-109- 
ENG-38. 

In an earlier investigation, it was shown that synthetic coal 
macerals can be prepared from selected biological source materials 
at relatively mild temperatures (150-200 C) in the presence of mont- 
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morillonite clay. The solid *C NMR evidence strongly suggested 
that the gross chemical changes associated with these simulated 
transformations of lignin parallel those previously identified during 
the initial stages of natural coal formation. In this communication 
the synthesis and characterization (solid NMR and IR spectrosco- 
py; MS) of [?°C] lignins and their use to probe the chemistry of 
coalification are reported. 11 references, 2 figures. 


29989 China’a coal : present status and prospects 
for the future. Yunzhen, J. pp 1059-1065 of Newer coal 
technologies: Implications for energy and development poli- 
cies in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Journals Ltd. (1986). (DOE/ 
FE/60740—TI). 

The present status of the coal industry in China is described. 
Topics discussed include the distribution of coal-mining areas, 
planned coal production increases, mining methods, standards of 
mechanization, transportation and sale of coal, scientific research, 
equipment manufacture, and worker education. Current plans call 
for a 1.2 billion-ton annual coal production target to be realized by 
the end of this century. The measures to be adopted for achieving 
this result are discussed. The paper concludes with a presentation 
of China's open policy as applied to the development of the coal 
industry, and the measures adopted in importing technology and in 
expanding economic and technological exchanges and co-operation 
with a outside world. 2 figures, 1 table. 


29990 Brown coal: Victoria’s vital resource. Spurrier, 
P.L. (Department of Industry, Technology and Resources, 
Melbourne, Australia). pp 1251-1257 of Newer coal technol- 
ogies: Implications for energy and develo; rman policies in 
Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Toasnsia ‘Ltd. (1986). (DOE/ 
FE/60740—TI). 

In relation to the rest of the developed world, Australia is 
particularly well endowed with energy resources. In the state of 
Victoria, these resources are principally in the form of 200,000 mil- 
lion tons (Mt) of brown coal - located mainly in the Latrobe Valley 
region of Central Gippsland. This resource is among the largest and 
most accessible in the world and represents 95% of Victoria's non- 
renewable energy reserves. Brown coal-fired thermal power sta- 
tions provide the bulk of Victoria's electrical energy requirements, 
and dried brown coal compressed into briquettes is used as domes- 
tic and industrial fuel and for the manufacture of high-purity char. 
A major pilot project for liquefaction of brown coal has com- 
menced operation in the Latrobe Valley, and potential exists for the 
development of industries to manufacture a range of high-value 
carbon products. Brown coal could also provide the feedstock for 
substitute natural gas production when Victoria's present reserves 
of natural gas are depleted. 2 references, 1 table. 


0120 Mining 
REFER ALSO TO CITATION(S) 29989, 30043 


29991 (BC-TM-TCFE—663-DRA-86-7) Horizontal strata 
bunker automation. Astle, D.R. (British Coal, Stanhope 
Bretby. HQ Technical Dept.). Feb 1987. 43p. British Coal 
HQ Technical Dept. Library, Stanhope Bretby, Burton-on- 
Trent DE15 0QD, United Kingdom. 

The paper covers the progress of the project on remote con- 
trol of strata bunkers from its authorisation in 1982 to closure in 
1986. It contains an assessment of the state of Horizéntal Strata 
Bunker design, a description of the installation and monitoring of a 
remote control system on a horizontal strata bunker at Bersham 
Colliery, and a description of the design of a fully automatic system 
for the most common types of horizontal strata bunker. Final con- 
clusions are not made as the project was closed before completion 
of the last phase. Topics covered are: project background; horizon- 
tal strata bunker design; project scope; objectives; programme; 
phase 1 - remote control; phase 2 - full automation; conclusions; 
and recommendations. 2 refs. 
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29992 (BC-TM-TDT—663-DRA-87-1) Horizontal strata 
bunker control system specification. Astle, D.R.; Wilkinson, 
J.J. (British Coal, Stanhope Bretby. HQ Technical Dept.). 
Jan 1987. 35p. British Coal HQ Technical Dept. Library, 
Stanhope Bretby, Burton-on-Trent DE15 OQD, United 
Kingdom. 

The paper describes the specifications of horizontal strata 
bunker control system equipment in two parts. The first part is a 
general statement and may be applied to a number of different 
pieces of equipment manufactured for use underground by the 
Transport and Coal Face equipment branch and does not define 
specifically all the responsibilities required of a contractor. The 
second part is written with the bunker system in mind and outlines 
technical requirements. Topics covered here are: bunker system de- 
scription; submission for approvals; unit construction; power sup- 
plies; cable entries; indicators and displays; controls; sequences of 
operation for self outloading systems and power loader outfeed sys- 
tems; sequence variations for BJD 200 machines; modes of oper- 
ation; control unit inputs; trip procedures; and data transmission. 
Topics covered in part 1 are: scope; statutory requirements; appli- 
cable documents; compliance with British Standards; safety; envi- 
ronmental; voltage; and quality assurance. 


29993 (CMRC—84/31-C) Multiple block plane shear 
slope failure: Part I. Theoretical analysis. Barron, K.; Stimp- 
son, B.; Kozar, K. (Canada Centre for Mineral and "Energy 
Technology, Ottawa, Ontario). Mar 1985. 392p. Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io. 

Multiple block plane shear failures have been occurring in 
some coal strip mines in Alberta. These failures cause a rapid dete- 
rioration of the bench from which the dragline operates, resulting 
in reduced productivity and increased safety hazards. The first of a 
three part report, this volume develops a theoretical analysis of 
multiple block shear failure for the case of two slopes with an inter- 
vening bench and a horizontal water table. 1 ref. 


29994 (CMRC—84/31-C) Multiple block plane shear 
slope failure: Part II. Computer progam. Barron, K.; Stimp- 
son, B.; Kozar, K. (Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario). Mar 1985. 98p. Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io. 

Multiple block plane shear failures have been occurring in 
some coal strip mines in Alberta. These failures cause a rapid dete- 
rioration of the bench from which the dragline operates, resulting 
in reduced productivity and increased safety hazards. This second, 
of a three part report, contains a computer program developed to 
perform an analysis of multiple block plane shear failure for pit 
walls comprising two slopes with an intervening bench, with a hor- 
izontal water table. The programming language is FORTRAN IV. 


29995 (CMRC—84/31-C) Multiple block plane shear 
slope failure: Part III. Sensitivity analysis, case histories and 
conclusions. Barron, K.; Stimpson, B.; Kozar, K. (Canada 
Centre for Mineral and Energy Technology, Ottawa, Ontar- 
io). Mar 1985. 150p. Canada Centre for Mineral and Energy 
Technology, Ottawa, Ontario. 

Multiple block plane shear failures have been occurring in 
some coal strip mines in Alberta. These failures cause a rapid dete- 
rioration of the bench from which the dragline operates, resulting 
in reduced productivity and increased safety hazards. The third of a 
three part report, this volume documents some case histories of the 
problem and applies computer analysis to these cases. The results of 
the study are discussed and conclusions drawn with respect to con- 
trol methods and the effects of deeper mining. 11 refs. 


29996 (DOE/EIA—0121(86/4Q)) Quarterly coal report, 
October-December 1986. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 14 Apr 1987. 130p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. File Number DE87009700. 

In 1986, preliminary data indicate that, although both foreign 
and domestic demand for US coal was down, US coal production 
increased slightly from the 1985 level and was only slightly under 
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the record level achieved in 1984. Both the Appalachian and Interi- 
or Regions showed coal production increases, while Western 
Region production decreased, compared to the 1985 levels. Coal 
exports fell 7.7 percent (7.2 million short tons) from the 1985 level. 
Coal imports reached 2.2 million short tons, the highest annual 
level since 1978. Reduced coal consumption by electric utilities 
(down 8.8 million short tons) and coke plants (down 5.1 million 
short tons) was mainly responsible for the 1.7 percent decline in do- 
mestic coal consumption from the 1985 level. Preliminary data indi- 
cate that coal production in 1986 reached 888.2 million short tons. 
In the Appalachian Region, eastern Kentucky, Pennsylvania and 
Maryland had significant production gains over the corresponding 
1985 levels. The entire region showed a 9 million short ton produc- 
tion increase in 1986 over the level reached a year earlier. In the 
Interior Region, Illinois, Louisiana and Oklahoma had significant 
production increases over the corresponding 1985 levels. During 
1986, the Interior Region produced 6.2 million short tons more than 
in 1985. In 1986, the Western Region experienced a production de- 
cline of 10.7 million short tons compared to the 1985 level. Wyo- 
ming experienced 5.5 million short tons of this decline with its first 
annual production decline since 1967. Kentucky continued as the 
leading coal-producing State in 1986, with 160.2 million short tons. 
Wyoming ranked second with 135.2 million short tons, and West 
Virginia was third with 129.5 million short tons. 14 figs., 61 tabs. 


29997 (ERP/CRL—86-55(TR)) The effect of monolithic 
pumped packing on ventilation and strata control at Lingan 
Colliery, Nova Scotia. Stokes, A.W.; Cain, P. (Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab.). Apr 1986. 27p. 
Canada Centre for Mineral and Energy Technology, 
Sydney, Nova Scotia. Cape Breton Coal Research Lab. 

A monolithic packing system was installed at Lingan Cc!- 
liery, Nova Scotia, in an attempt to reduce air leakage and thereby 
reduce production delays currently occurring in their longwall 
mining operations. Results of ventilation surveys conducted using; 
sulphur hexafluoride tracer gas, and strata control surveys conduct- 
ed to determine gateroad deformation occurring before and after 
the packing change, are presented. This paper describes the investi- 
gation programme and the effectiveness of monolithic packing in 
preventing gob leakage. 3 refs. 


29998 (ERP/CRL—86-66(TR)) Equipment selection and 
utilization in surface mining. Singhal, R.K. (Calgary Coal 
Research Lab., Alberta (Canada)). rt ae 1986. 35p. Calgary 
Coal Research Lab., Alberta, Canada. 

Careful selection and utilization of surface mining equipment 
can make the difference between a profitable mining operation and 
one that loses money. This report reviews some of the equipment 
and systems used for loading and transportation with emphasis on 
procedures for equipment selection. Scrapers, loaders, shovels, 
draglines, conveyors and trucks are some examples of the equip- 
ment examined. Some of the new technological developments in 
this area, including hydraulic bucket wheel high angle conveyors, 
and the application of microprocessor-based monitoring technology 
are also described. 


29999 (ERP/CRL—86-83(TR)) ‘Point load index’ users 
guide: computer calculation of point load indices and rock 
strength using an IBM-PC/AT. Issard, M.; Aston, T.R.C. 
(Canada Centre for Mineral and Energy Technology, 
Ss a: Nova Scotia. Cape Breton Coal Research Lab.). 
Jul 1986. 20p. Canada Centre for Mineral and Energy Tech- 
nology, Sydney, Nova Socita. Cape Breton Coal Research 


The computer program ‘Point Load Index’ which undertakes 
to obtain preliminary rock and coal strength data for strata mechan- 
ics research programs is described. The program which is written 
in BASIC A version 3.10 for an BMI-PC/AT, calculates the point 
load strengths, standardized index strengths and uniaxial compres- 
sive and tensile rock strengths. 5 refs. 
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30000 (ERP/CRL—86-94(TR)) Determination of the 
methane make on 9 East longwall face using SF. derived air- 
flows. Chiasson, L.A.; Stokes, A.W. (Canada Centre for 
Mineral and Ener, "Technology, Sydney, Nova Scotia. 
Cape Breton Coal Research Lab.). Aug 1986. 21p. Canada 
Centre for Mineral and Energy Technology, Sydney, Nova 
Scotia. Cape Breton Coal Research Lab. 

The buildup of methane released from coal on longwall faces 
in Cape Breton’s Lingan Colliery can create serious hazards to the 
working environment, and a resulting loss in production. This study 
undertakes to examine the ventilation patterns in the mine using 
tracer gas techniques. Data were collected and a computerized 
method for measuring the average methane concentrations was 
used to calculate the volume of methane released per ton of coal 
cut. 5 refs. 


30001 (ERP/CRL—86-97(TR)) ‘Schmidt Hammer Re- 
bound’ users guide: IBM-PC/AT computer calculation of un- 
iaxial compressive strength using the Schmidt hammer. 
Issard, M.; Aston, T.R.C. (Canada Centre for Mineral and 
Energy Technology, Sydney, Nova Scotia. Cape Breton 
Coal Research Lab.). Aug 1986. 20p. Canada Centre for 
Mineral and Energy Technology, Sydney, Nova Socita. 
Cape Breton Coal Research Lab. 

The ‘Schmidt Hammer Rebound’ a computer program calcu- 
lating the uniaxial compressive strength of rock using Schmidt 
hammer rebound index values. The program is written in BASIC A 
version 3.10 for an IBM-PC/AT. Originally developed to deter- 
mine the surface hardness of concrete the Schmidt hammer has sub- 
sequently been used to obtain a simple field index for rock/strata 
exposures. 5 refs. 


30002 (PB—87-155032/XAB) Interaction of radio trans- 
missions on mine monitoring and control systems. Open File 
report, September 1982-July 1985. Stolarczyk, L.G. (A.R.F. 
Products, Inc., Raton, NM (USA)). Jul 1985. 66p. NTIS, 
PC A04/MF AO1. 

The report describes the creation of an efficient method to 
determine if command, control, communication, and monitoring 
(3CM) equipment in coal, metal, and nonmetal mines is susceptible 
to radio frequency interference (RFI) from the medium-frequency 
(MF) radio communications system. A qualitative and quantitative 
RFI test plan was developed for in-mine and laboratory evaluation 
of the equipment. The laboratory testing was accomplished using 
the transverse electromagnetic wave (TEM) test chamber. Detailed 
information on the test plan and the TEM test chamber is included. 
During in-mine testing of the MF system, some underground equip- 
ment malfunctioned when the transmitter’s radiating antenna was in 
close proximity. Electromagnetic compatibility (EMC) testing was 
done on three levels: component (circuit or box), subsystems, and 
system. Nine tables are included which that the results of testing 
various equipment for RFI. 


30003 (TR—86-135) Feasibility of using Gaspils and 
other methods of remotely measuring methane in coal mines 
and preparation of a conceptual design for a suitable instru- 
ment (UP-M-513) final report. (Moniteq Ltd., Concord, On- 
tario (Canada)). Apr 1986. 136p. Moniteq Ltd., Concord, 
Ontario, Canada. 

The use of differential absorption and Raman scattering 
techniques for the remote sensing of methane in underground coal 
mines is examined. An analysis of the differential absorption tech- 
nique showed that non-range resolved systems were incapable of 
achieving the desired concentration and range specifications and 
therefore were unsuitable for use in underground coal mines. The 
Raman scattering technique proved quite successful and a concep- 
tual design which uses the technique is presented. The availability 
of suitable UV source is critical to the success of the technique 
however, and to date there is nothing which meets size and porta- 
bility requirements for a system of this type. Recommendations for 
further study are included. 19 refs. 
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30004 (VTT-TIED—614) Production of sod peat. Hand- 
book. Leinonen, A.; Luukkainen, V.-M. (eds.). (Valtion Tek- 
nillinen Tutkimuskeskus, Jyvaeskylae (Finland). Kotimaisten 
Polttoaineiden Lab.). Sep 1986. 331p. (In Finnish). NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE87752127. 

The aim of the study is to create a kind of handbook on sod 
peat production. The book would include all stages of sod peat pro- 
duction from selection of the bog to the transport and delivery of 
sod peat to users. The references used are mainly from Finnish lit- 
erature. The information has been complemented by literature from 
the Soviet Union. The book is intended for those who are planning 
sod peat production or those who are starting to work in the peat 
production branch. The book can be divided into three parts: 1) the 
history of sod peat production, 2) the present-day and the future of 
sod peat production in Finland and 3) the sod peat production in 
other countries. The emphasis is in the Finnish, present-day produc- 
tion. Discussion comprises, for instance: position of sod peat in peat 
production; selection and preparing of sod peat production site; 
drying of sod peat; the present technique of production, stock 
piling and storing of sod peat; and loading, transport, unloading and 
delivery. Furthermore, the sampling, properties and economy of 
sod peat have been reviewed. The paragraph of sod peat produc- 
tion in other countries presents the peat production of the Soviet 
Union, Sweden and Ireland. Lastly, the future of sod peat produc- 
tion in Finland has been discussed. Sod peat is believed to be com- 
petitive in the future. In the future the quality of sod peat has more 
emphasis when selecting sod peat as a fuel for different users. The 
most important developing ojects in sod peat production are the 
sod peat cutting machine and the optimization of sod size. 


30005 Indian coal industry: an overview. Sinha, K.A.; 
Sinha, P.R. (Central Coalfields Ltd., Madhya Pradesh, 
India). pp 1067-1074 of Newer coal technologies: Implica- 


tions for energy and development eo in Asia and the 


Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 
Coal has been mined in India for about two centuries. Al- 
though past achievement levels were undoubtedly low, develop- 
ments in the post-independence period have been significant and 
strides made since nationalization of the coal industry have been 
even more impressive. Coal will continue to be India’s prime source 
of energy for power generation, steel-making, powering of locomo- 
tives, and production of cement, fertilizer and domestic fuel. More 
than 200 projects of various sizes and involving capital costs of 
about Rs. 100 billion have been planned: a number of these projects 
are expected to achieve up to 14 million tons per annum production 
capacity. Coal benefication plants, central and regional workshops, 
and central water supply schemes are the principal non-coal 
projects that have been planned. This paper presents the various as- 
pects of the coal-mining industry in India. 4 references, 8 tables. 


30006 Coal-mining in China. Shihua, S. pp 
1141-1145 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. (1986). (DOE/FE/60740—TI). 

Although China is the second largest coal-producing country 
in the world, the geological conditions of the country’s coal seams 
are not always favorable. The coal seams in most of the existing 
coal-mining areas are too deep for surface mining. Therefore, about 
96% of China’s total coal production is from underground mines. 
Since the early 1950s great efforts have been made to improve coal- 
mining technology in China. The longwall retreating mining 
method has been popularized, and production from longwall faces 
account for about 92% of the total. About 40% of the total produc- 
tion is from thick coal seams using the slicing system. During the 
last 10 years the priority has been to improve the mechanization of 
longwall face operations. In the near future research will emphasize 
the development of new coal technologies for mining thin seams, 
extra thick seams, and steeply dipping seams. 2 references, 3 tables. 
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30007 Newer mining technology and plans for increased 
use of lignite in India. Mani, M.S. (Neyveli Lignite Corp., 
Tamil Nadu, India). pp 1259-1265 of Newer coal technol- 
ogies: Implications for energy and development — in 
Asia and the Pacific. Siddiqi, T.A.; Shihua, (eds.). 
Oxford, England; Pergamon Journals ‘Ltd. (1986). ‘(DOE/ 
FE/60740—TI). 

The total inferred reserves of lignite in India are about 3680 
million t, out of which the Neyveli Lignite Field in Tamil Nadu 
State, South India, accounts for 3300 million t. This field is mined 
by the mechanized opencast method, using bucket wheel excavator- 
belt conveyor-spreader continuous mining technology. The lignite 
is mainly used for power generation. The present level of lignite 
production is 6.5 million t/yr. The mining of lignite at Neyveli is 
faced with major problems like tacking hard, abrasive Cuddalore 
sandstone overburden, high pressure aquifers below lignite seams 
and high monsoonic storm water. These problems have been suc- 
cessfully overcome in stages, and the mine has achieved very high 
capacity utilization during 1984-1985. Up to March 1985, about 83.8 
million t of lignite have been mined from this field. Taking into 
consideration the future demand for power in the energy-starved 
southern region, Neyveli Lignite Corporation (NLC) plans to de- 
velop a second mine producing 10.5 million t/yr of lignite, and is 
also considering opening new mines to increase lignite output to 32 
million t/yr by the year 2000. Measures are also being taken to 
maintain the environmental quality in the mining and industrial 
complex. 2 references, 2 figures, 3 tables. 
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30008 (AR—97) Survey of methane accumulation within 
coal silos. (Associated Mining Consultants Ltd., Calgary, 
Alberta (Canada)). Dec 1985. 194p. Associated Mining Con- 
sultants Ltd., Calgary, Alberta, Canada. 

Tests were conducted at eight Western Canadian coal mines 
to examine desorption rates of methane gas coal during and after 
mining. The object of the study was to identify hazards which 
might exist in coal storage silos. Results indicate that no general 
concentration could be taken for coals in Western Canada and that 
each mine requires separate study. It is recommended that all oper- 
ators monitor methane levels within coal silos and that adequate 
ventilation be provided. 11 refs. 


30009 (VTT-TIED—632) Safety of the use of coal prod- 
ucts. Part 1. Literature study and data acquisition. Rautalin, 
A.; Thun, R. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland)). Nov 1986. 152p. (In Finnish). NTIS (US Sales 
Only), PC A08/MF AO01. File Number DE87751987. 

Safety-technical aspects related to the production and indi- 
rect use of coal powder are discussed, primarily with regard to fire 
and explosion hazards, on the basis of literature and fact finding 
trips. Attention is paid to the fire and dust explosion characteristics 
of coal powder with special regard to silo storage and handling and 
coal characteristics that may affect the susceptibility of coal 
powder to ignition as layer, dust-air mixture or through spontane- 
ous ignition, are presented. Factors affecting dust explosion techni- 
cal characteristics required for dimensioning and designing silos and 
handling equipment and requirements placed on the inert protection 
of facilities susceptible to dust explosions are considered. The 
amount of and reasons for dust explosions and injuries to persons 
occurred at coal plants in Germany are discussed and the amount 
and consequences of the dust explosions at coal or peat plants are 
compared to the respective values of other industries. A review of 
the experience obtained from the production, indirect use and road 
transports of coal powder in Central Europe and Great Britain and 
technical solutions involved are presented. Safety-technical dimen- 
sioning bases for the existing coal powder silos and their instrumen- 
tation and outfit are presented. Regulations and recommendations 
given by Finnish authorities for coal and other fuel powders and on 
their handling and transports are also discussed. 22 refs. 
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30010 Comparison of coal-water slurry pipeline systems. 
Bertram, K.M.; Kaszynski, G.M. (Argonne National Lab., 
IL). pp 1167- 1180 of Newer coal technologies: Implications 
for energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. " (1986). (DOE/FE/60740—T T). 

Coal-water slurry pipeline systems are in various stages of 
development and exhibit many similarities, but they also have sev- 
eral unique characteristics. Existing and proposed systems range 
from conventional coarse- and fine-coal slurry pipeline media to the 
stabilized flow and coal-water mixture slurries that are under devel- 
opment. The roles planned for the coal being burned and the coal 
slurry pipeline, combined with the advantages and disadvantages of 
the alternative systems, tend to determine which system is most ap- 
plicable for a particular use. Principal selection criteria include 
transport distance, water requirements, cost, and end use. Conven- 
tional coarse-coal slurries are best suited to very short-distance ap- 
plications, where low water use is possible through closed-loop op- 
eration. Conventional fine-coal slurries generally require greater 
preparation and dewatering costs but can be transported great dis- 
tances. These two systems offer excellent opportunities for rapid 
implementation because they have been tested on a full-scale basis. 
Use of the stabilized-flow system offers opportunities for domestic 
combustion and export because it is cheaper than coal-water mix- 
tures. Coal-water mixtures provide the unique capability to displace 
oil use in oil-fired boilers. The coal-water pipeline systems for stabi- 
lized-flow and coal-water mixtures have not yet been tested on a 
large-scale basis. 20 references, 4 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 29888, 29891, 29895, 29942, 29944, 29973, 
29975, 29983, 29985, 29990, 30046, 30471, 31005, 31006, 31072, 31449, 31450 


30011 (CRIEPI—285041) Study on low calorific gas 
combustion. Part 1. Sato, M. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)). 1986. vp. (In Jap- 
anese). Central Research Inst. of Electric Power Industry, 
Tokyo, Japan. 

Fffects of combustion conditions on the critical calorific 
value of flame blowout were reported for low calorific gas on the 
assumption of using coal derived gaseous fuel. Further, calculations 
of adiabatic flame temperature by using chemical equilibrium calcu- 
lation were conducted in order to get a possibility of increasing exit 
gas temperature of gas turbine combustor to 1,300 C for low calo- 
rific value gas fuel. As a result, effects of (1) fuel composition, (2) 
preheating fuel temperature, (3) calorific value, and (4) combustion 
air velocity and fuel nozzle diameter, on the critical calorific values 
of flame blowout were clarified. In increasing exit gas temperature 
of gas turbine combustor to 1,300 C when using low calorific value 
gas fuel, it is essential to get an advanced cooling technology for 
the gas turbine combustor. 


30012 (CRIEPI—285068) A study on low calorific value 
gas combustion. (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)). 1986. vp. (In Japanese). Central 
Research Inst. of Electric Power Industry, Tokyo, Japan. 

A study was performed blowout limits of flames, CO and 
NO/sub x/ emissions and exit gas temperature of combustor in low 
caloric gases on the assumptions of using coal derived gaseous fuel. 
The results were as follows: L.H.V. at the threshold of blowout is 
400-500 kcal/Nm* in the region of primary excess air ratio less than 
approximately 2.5, but L.H.V. at threshold of blowout is more than 
1,000 kcal/Nm* in the region of higher excess air ratio which cor- 
respond with low load of gas turbine; carbon monoxide emission 
does not show in the region of primary excess air ratio less than 4, 
but carbon monoxide emissions increase remarkably in the region of 
primary excess air ratio more than 4; fuel-NO/sub x/ reduction was 
assured by the primary combustion zone being fuel-rich. 
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circulating bed AFB advanced concept, Phase 2, Task 4: Con- 
duct circulating-bed performance testing Final report. Shah, 
S.; Hsiao, K.H.; James, J.L.; Lin, Y.Y.; Nowowiejski, G.B.; 
Sadhukhan, P.; Schlossman, M.; Shires, P.J. (Kellogg 
(M.W.) Co., Houston, TX (USA)). Apr 1987. Contract 
AC21-84MC21173. 105p. NTIS, PC A06/MF A01; 1; GPO 
Dep. File Number DE87008047. 

Kellogg designed and built, using its own funds, a bench 
plant to further develop the process. This unit centered on a 6-inch 
diameter riser, approximately 60 feet long, located above an ex- 
panded-diameter combustor section used for initial contacting of 
coal feed with primary combustion air and circulating sorbent. The 
unit design philosophy was to make it, to the degree possible, geo- 
metrically similar to the commercial design concept, thereby pro- 
viding a means for collecting scale-up data in a close simulation of 
the full-scale unit. The emphasis was on removal of 90% or more 
of the SO2 and emission of 0.1 Ib/MM Btu or less of NO/sub x/ in 
steady-state operations. The variables chosen were gas residence 
time, coal particle size, primary-to-secondary air ratio, location of 
secondary air introduction, excess air level, and temperature. A 
total of 56 tests were carried out. For both fuels and both coal 
sizes, a 96 to 99% removal of SO: and a 0.04 to 0.08 Ib/MM Btu of 
NO/sub x/ emission level have been achieved in a large number of 
tests. Primary air is identified as a key variable. The SO. removal 
drops off sharply when the primary air is below 80% of the stoichi- 
ometric amount required. A low level of NO/sub x/ emissions 
occurs over a wider range of primary air. The effect of tempera- 
ture, for the chosen range of 1500 to 1650°F, is minor on both SO: 
removal and NO/sub x/ emissions. Essentially complete combus- 
tion of coal is observed for the entire temperature range. Compari- 
son between the test results and the predictions from the computer 
model for the tests analyzed demonstrates that the model can be 
used for design scale-up and performance prediction. 15 refs., 11 
figs., 33 tabs. 


30014 (DOE/PC/70815—T9) Kinetics of coal combus- 
tion: 6th quarterly report. Gat, N.; Fleeter, R.; ae M.; 
Wolff, M.; Gavalas, G.R.; Flagan, R.C.; Essenhigh, RH. 
(TRW Space and Technology Group, Redondo Beach, CA 
(USA); Ohio State Univ. Research Foundation, Columbus 

SA); California Inst. of Tech., Pasadena (USA)). Jul 
1986. Contract AC22-84PC70815. 66p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87009069. 

Task 1: Mechanisms and Kinetics of Coal Volatiles Combus- 
tion. This task is performed on two levels. Engineering rate param- 
eters are obtained by burning coal volatiles in a “well stirred reac- 
tor” at OSU. Kinetics of volatiles combustion are obtained by the 
“flat-flame” burner technique, in which mixtures of various aromat- 
ic compounds - typical of coal volatile matter produced under rapid 
heating conditions - are burned. Combustion kinetics and fundamen- 
tal flame parameters are correlated by the Semenov/Von Karman 
Laminar Flame Theory. This investigation is performed at TRW. 
Task 2: Global Char Combustion Rates. The validity and range of 
applicability of an extended “resistance” equation to describe global 
char kinetics is investigated in this task. As part of this task, exist- 
ing data in the literature as well as new data generated under other 
parts of this project are re-evaluated against the model. This work 
is performed at Ohio State University. Task 3: Fundamental Mech- 
anisms and Kinetics of Heterogeneous Char Combustion. This in- 
vestigation addresses the changes in the morphological structure of 
a char particle during combustion and its influence on the combus- 
tion rate and char reactivity. Two experiments are planned to sup- 
plement the analysis: a Single TGA, and a Flow Reactor. The anal- 
ysis will define the test conditions and the range of parameters for 
the experiments. This task is performed at CIT. 16 refs. 


30015 (DOE/PC/70815—T11) Kinetics of coal combus- 
tion: 9th quarterly report. Gat, N.; Denison, R.; Petach, M.; 
Gavalas, G.R.; Flagan, R.C.; Essenhigh, R.H. (TRW Space 
and Technology Group, Redondo Beach, CA (USA); Cali- 
fornia Inst. of Tech., Pasadena (USA); Ohio State Univ., 
Columbus (USA)). Apr 1987. Contract AC22-84PC70815. 
170p. NTIS, PC AO8. File Number DE87009857. 
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Task 1: Mechanisms and Kinetics of Coal Volatiles Combus- 
tion. This task is performed on two levels. Engineering rate param- 
eters are obtained by burning coal volatiles in a “well stirred reac- 
tor” at OSU. Kinetics of volatiles combustion are obtained by the 
“flat-flame” burner technique, in which mixtures of various aromat- 
ic compounds - typical of coal volatile matter produced under rapid 
heating conditions - are burned. Combustion kinetics of fundamen- 
tal flame parameters are correlated by the Semenov/Von Karman 
Laminar Flame Theory. This investigation is performed at TRW. 
Task 2: Global Char Combustion Rates. The validity and range of 
applicability of an extended “resistance” equation to describe global 
char kinetics is investigated in this task. As part of this task, exist- 
ing data in the literature as well as new data generated under other 
parts of this project are re-evaluated against the model. This work 
is jointly performed at Ohio State University and TRW. Task 3: 
Fundamental Mechanisms and Kinetics of Heterogeneous Char 
Combustion. This investigation addresses the changes in the mor- 
phological structure of a char particle during combustion and its in- 
fluence on the combustion rate and char reactivity. Two experi- 
ments are planned to supplement the analysis: a Single Particle 
TGA, and a Flow Reactor. The analysis will define the test condi- 
tions and the range of parameters for the experiments. This task is 
performed at CIT. 


30016 (DOE/PC/90753—T4) Coal ash deposition, inter- 
action with metal substrates and deposit build up: Fourth 
quarterly report, February 26 to May 25, 1987. Birks, N. 
(Pittsburgh Univ., PA (USA). Dept. of Materials Science 
and Engineering). 1987. Contract FG22-86PC90753. 3p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87010209. 

During this period covering February 26 to May 25, 1987, 
the coal ash was studied further. The ashes supplied have been ana- 
lyzed by Pittsburgh Testing Laboratories and all three ash batches 
were found to have very similar compositions. No. 3 ash was the 
exception in that the sulfur, phosphorus and ignition loss figures are 
all higher for this sample. The ashes all contain about 50% SiO. 
and about 35% Al,Os X-ray diffraction analysis of various samples 
of the ashes showed, in each case, that silica, hematite and mullite 
were all present, together with several extra peaks that, so far, 
remain unidentified. This aspect is being studied currently by exam- 
ining fractions of the ash, that are of significantly different appear- 
ance, using the SEM with Energy Dispersive X-Ray Analysis. 
Standard x-ray diffraction analysis will also be applied to these frac- 
tions. Work has also been proceeding on the installation of the ex- 
perimental apparatus. Delivery has now been taken of an appropri- 
ate furnace from DOE, together with the reaction tube assembly 
and other hardware from various sources. Current efforts on the lit- 
erature are being applied to a study of the chemical and physical 
factors involved in the formation of coal ash deposits. Future stud- 
ies will be directed towards the factors involved in ash induced 
corrosion of metals exposed to these environments. This will in- 
volve the chemical, physical and electrochemical factors in the re- 
actions as well as the behavior of the gases that permeate and pene- 
trate the deposits to enter into chemical reactions at the metal sur- 
face. 1 tab. 


30017 (DOE/PC/91272—T4) Fine particle coal as a 
source of energy in small-user applications: Final annual 
report, March 1, 1986-February 28, 1987. Rajan, S.; Davis, 
P.K.; Mitchell, T.M. (Southern Illinois Univ., Carbondale 
(USA). Coal Extraction and Utilization Research Center). 
May 1987. Contract FC22-86PC91272. 64p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE87009872. 

This report describes the salient features of research con- 
cerning the utilization of fine particle coal as a source of energy in 
a small-scale application such as home heating. The work conduct- 
ed addresses three aspects of this research. These are (1) design and 
evaluation of a compact and efficient pulse combustor capable of 
burning fine coal in various forms, (2) study of the rheology and 
stability of coal-water mixtures (CWMs), and (3) an economic as- 
sessment of the marketability of a combustor burning CWMs as an 
alternative to gas or oil-burning furnaces of similar capacity. A 
pulse combustor rated at 150,000 Btu/h capacity has been designed, 
fabricated, and fitted with the instrumentation necessary for its 
evaluation. Tests have been conducted on the combustor to deter- 
mine operating characteristics, combustion efficiency, and exhaust 
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emissions. Preparatory to using coal and coal-water mixtures, a gas- 
eous fuel has been employed in the initial burner checkout. Results 
are presented on the pulse combustor performance characteristics. 
Modifications are underway for burning fine coal and coal-water 
mixtures. In addition, the rheology and stability of CWMs pro- 
duced by two separate techniques have been investigated. In the 
third part of this work, the cost-competitiveness of CWMs versus 
oil-fired systems is investigated. Results of the analysis are present- 
ed. 42 refs., 24 figs., 9 tabs. 


30018 (ECE—UNDP/LCT/6) Low-calorie-value solid 
fuels: combustion, gasification, liquefaction. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
Sep 1986. 40p. United Nations Economic Commission for 
Europe, Geneva, Switzerland. Secretariat. 

The report describes, under the headings of combustion, gas- 
ification and liquefaction, the state of the art of environmentally ac- 
ceptable and efficient utilization of low calorie value (LCV) solid 
fuels as revealed from a study tour of fifteen experts from seven 
European countries to eight leading enterprises, pilot plants and re- 
search institutes in the FRG in April 1986. The study tour was 
sponsored by the United Nations Development Fund and organised 
by the secretariat of the ECE, in cooperation with the authorities 
of the host country. 


30019 (KTM/E-D—115) Emissions from small and 
medium sized thermal power plants using domestic fuels. 
Summary report. Hahkala, M.; Vesterinen, R. (Ministry of 
Trade and Industry, Helsinki (Finland). Energy Dept.). Oct 
1986. 67p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87751979. 

Emissions from eleven district heating plants, a 0.5 MW pilot 
combustion plant and nine residential furnaces and stoves are pre- 
sented, all using peat and wood fuels. In seven of the district-heat- 
ing plants the fuel used was wood, either as chips or as waste from 
the timber-processing industry. In two of the plants the fuel was 
milled peat and in two sod peat. Both wood, wood chips and sod 
peat were burnt in the grate of the pilot plant. In nearly all the 
plants the particle concentration of the flue gases was less than 500 
mg/m/sub n/"3. The particle emissions of the wood chip burning 
plant were smaller than those of the plant using sawmill waste. The 
particle emission from sod peat burning was less than from milled 
pet. Milled peat burning on a grate gave the highest prticle emis- 
sions. Particle emissions of furnaces were on the average smaller 
than those of other boilers. When tar concentration was high, the 
condensable tar increased particle emissions. The nitrogen oxide 
emission (NO/sub x/) calculated as NO was less than 100 mg/MJ, 
in other words it was between the NO/sub x/ emissions from the 
combustion of oil and natural gas. The nitrogen oxide emission 
from peat burned on a grate was slightly greater than that of wood 
burning. The nitrogen oxide emission from cyclone or gasification 
combustion was two or three times that of grate-burning. The big- 
gest NO/sub x/ emissions of peat-fired furnaces could be even 
double compared with emissions from district-heating plants. The 
hydrocarbon and polycyclic aromatic hydrocarbon (PAH) emis- 
sions from the district-heating plants were small. The emissions of 
hydrocarbons varied 0.9-50 mg/MJ and PAH-emissions 1-200 pg/ 
MJ. PAH-emissions of furnaces were considerably higher, 140- 
24000 pg/M3. 


30020 (NLVF/S—567) Charcoal as fuel. Final report. 
Olsen, T. (Norges Landbruksvitenskapelige Forskningsraad, 
Oslo). 22 Mar 1985. 14p. (In Norwegian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87752134. 

The report deals with charcoal as a fuel. The purpose of the 
project was as follows: 1) Analysis of resourceful, economical, and 
employable aspects of the production and use of charcoal, with par- 
ticular attention to environmental demands. 2) Detailed investiga- 
tion of units, and further development of production equipment for 
charcoal, with particular attention to environmental demands. 3) 
Development of charcoal - fuelled heating systems for smaller 
housing units, with particular attention to automatic control, adapt- 
ed operation conditions, and minimum of environmental pollution. 
3 drawings, 37 references. 
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30021 (PB—87-160537/XAB) Scaling factors for fluid- 
ized-bed coal combustion. Phase 1. Gillis, J.C. (Levy (S.), 
Inc., Campbell, CA (USA)). Jul 1984. 54p. (SLI—8416). 
NTIS, PC A04/MF AO1. 

The objective of the Phase I project was to develop prelimi- 
nary rules for scaling-up experimental fluidized-bed combustors to 
commercial size. Scaling parameters were developed from the equa- 
tions of motion for the fluid and particles when scales for the de- 
pendent variables were introduced. The scales used in non-dimen- 
sionalization were selected specifically for the problem of fluidized 
beds. Results show that the ratio of the drag forces to the gravita- 
tional forces on an individual particle determines whether the bed is 
packed or fluidized. The parameter also correlates the transition to 
the turbulent state. Scaling parameters predictions of flow regime 
transition were compared to data assembled from the literature. Im- 
plications for the construction of scale-up of small-scale experi- 
ments are also discussed. 


30022 (STU-I—447) Correct determination of efficiency 
with special reference to small boilers. Asplund, F. (Swedish 
National Board for Technical Development, Stockholm). 
1985. 45p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87752049. 

It should be possible, knowing the efficiency of a boiler and 
the useful power delivered by the installation, to determine the fuel 
demand. It should also be possible to compare the performances of 
different boilers with each other. Neither of these things is possible 
with the methods generally used to determine efficiency today. 
Two boilers can have the same ‘efficiency’ at the same useful 
power output, but the fuel consumption of one boiler may be 30 
percent higher than the other. In order to achieve correct determi- 
nation of efficiency, a method that takes account of significant 
losses has been described. With the lowest possible input values, the 
procedure for calculating the efficiency and for calculating gas data 
after combustion has been stated. Provided that the input values are 
correct, it is estimated that the maximum deviation of the calculat- 
ed efficiency from the correct efficiency is less than 0.1 percentage 
points in the area of definition. Definitions of heating value that 
occur are clarified, as are the various efficiency terms. For many 
processes, efficiency varies in time. This is the case with woodfired 
or oil-fired domestic heating boilers, for example. To determine ef- 
ficiency correctly in such cases, the average boiler efficiency over 
time has been defined, and a suitable method is described for indi- 
rect determination of efficiency. The efficiency of the domestic 
heating boiler as a function of summer and winter operation has 
been studied. The study shows that efficiency is higher in summer 
than in winter and that the environmental losses during the heating 
season, i.e. the season when the house requires heating, are not, in 
most cases true losses, since they contribute to heating the house. 


30023 (SVF—232) Testing peat firing of spreader-stoker 
boiler at the thermal power plant of Boraas. Sparre, C.; 
Collin, M. (Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden)). May 1986. 34p. (In Swedish). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87752033. 

Sod peat has been tested at the spreaderstoker boiler in 
Boraas. The tests complete similar tests run in Borgaa where good 
results were received but full load could not be tested due to the 
capacity of the coalfeeders. The peat was introduced via feeders 
normally used with woodchips. By adjusting the airjets in the feed- 
ers the peat could be distributed evenly along the grate. By other 
dampers the distribution across the grate could be controlled. The 
boiler operated smoothly and well and the measurements done at 
40 and 71 ton/h gave the results below. Total efficiency, percent 
79,1 and 85,5, CO/sub 2/, percent 9,1 and 11,8, CO, ppm 700 and 
500, NO sub (X), mg NO/sub 2/ per MS 180 and 200, Sulfur, mg 
(8) per MS 120 and 140, Dust emission, mg per m/sup 3/(n) 32 nd 
51. At the 40 ton/h test one of the economizers was out and the 
fluegas temperature (fluegas heat loss) high. The heat loss in flue- 
gases due to low CO/sub 2/ was also very much dependent on the 
fuel distribution on the grate. Losses due to unburnt fuel in dust 
and gases as CO could probably be minimized more by a better sec- 
ondary and tertiary air distribution. Anyhow the results were not 
bad and the tests showed that peat can be used on a speaderstoker 
boiler as well as coal and wood chips. (authors). 
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30024 (TNO-HMT—84-012300) Mass balance, heat bal- 
ance and efficiency of the TNO-AFBB. Report on the experi- 
Gociigscap Maniechagpuline ‘Eechacagle TRO, Agel 

00) tsc. ( echnologie , = 
doorn (Netherlands)), Oct 1984. . (In Dutch). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87751710. 
The influence of the amount of fly ash recycled on the com- 
bustion efficiency of USA (Virginia) coal is investigated. Experi- 
ments were carried out in the TNO-AFBB, an atmospheric fluid- 
ized bed boiler, developed by TNO, Netherlands. In previous ex- 
periments the combustion efficiency as a function of the amount of 
recycled cyclone ash was determined (Polish coal, appendix III). In 
the experiments described in this report, cyclone ash as well as 
filter ash was recycled. The SO/sub 2/- and NO/sub x/ emissions 
were measured. The overall mass- and heat balances were calculat- 
ed as well as the partial heat balances over bed-, freeboard- and 
convection section. Boiler efficiency, combustion efficiency, carbon 
efficiency,and percentage combustion in bed and freeboard were 
calculated. The results have been used to draw a Sankey diagram. 
Refiring of cyclone and filter ash resulted in 97% combustion effi- 
ciency. After initial increase, the SO/sub 2/ emission decreased 
with increasing recycle flow. The observed increase is probably the 
result of the combination of high temperature and high CO concen- 
tration in the freeboard. The NO/sub x/ emission decreased, caused 
by reduction of the O/sub 2/ concentration and high C and CO 
concentrations in the freeboard. The bedheight during the experi- 
ments was 1.06 m, the air factor was 1.2. Future experiments will 
be carried out to investigate the influence of air factor and bed- 
height on combustion efficiency and emissions of SO/sub 2/ and 
NO/sub x/. 


30025 (TNO-HMT—85-01230) Emissions of the coal- 
fired fluidized-bed boiler of the Koninklijke Maatschappij ‘De 
Schelde’. Scheffer, C.B. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). Jan 1985. 
48p. (In Dutch). NTIS (US Sales Only), PC A03/MF A0O1 . 
File Number DE87751709. 

Comparative emission measurements to the fluidized bed 
boiler of ‘De Schelde’, Vlissingen, Netherlands were carried out 
before and after the installation of freeboard internals. Measured 
were the concentrations of carbon monoxide, carbon dioxide, hy- 
drocarbons, NO/sub x/ and, only before the installation of inter- 
nals, polycyclic aromatic hydrocarbons. The amount of carbon 
monoxide seems to decrease and the amount of nitrogen oxides 
seems to increase slightly. 


30026 (TNO-HMT—85-010875) Heat transfer in the bed 
section of the 4-MWth coal fired fluidised bed boiler. A phys- 
ical theoretical model compared with experimental results. 
van Haasteren, A.W.M.B. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). Sep 1985. 
58p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87751711. 

Mechanisms of heat transfer from the bed section of a coal 
fired fluidised bed to the immersed heat exchanger are described. 
The overall heat transfer coefficient is a quantity resulting from 
particle convective, gas convective, particle radiative and gas radi- 
ative heat transfer coefficients. Four different mechanisms are de- 
scribed. Model equations to predict the contribution of each term 
to the overall heat transfer coefficient are given. The parameters of 
influence on the overall heat transfer coeffecient are: physical prop- 
erties of fluegas and bed material, bed temperature, superficial gas 
velocity, bed height and equivalent particle diameter of the bedash 
particles. Process parameters such as bed height, gas velocity and 
bed temperature can be chosen and/or calculated. The equivalent 
diameter however, is still unpredictible. Empirical and/or theoreti- 
cal model equations must be developed to enable this important pa- 
rameter to be predicted. Due to the advantageous layout of the 
steam system of the TNO 4-MWth AFBB, the in bed overall heat 
transfer coefficient can be determined accurately. Values varying 


from 248 to 366 W/m/sup 2/K (depending on boiler conditions) 
were measured. 





4147 / ERA-12/15 


30027 (TNO-HMT—85-011888) Reliability and reproduc- 
ibility of the flue gas analysis system of TNO’s fluidized bed 
boiler. Gerrits, B.J. (Hoofdgroep Maatschappelijke Techno- 
logie TNO, Apeldoorn (Netherlands)). Oct 1985. 76p. (In 
Dutch). NTIS (US Sales Only), PC A05/MF A011. File 
Number DE87751712. 

The flue gas analysis system of the 4 MW fluidized bed 
boiler of TNO Organization for Applied Physical Research, Neth- 
erlands, has been tested by a simultaneous measurement of the flue 
gas composition by the boiler’s analysis system and a mobile analy- 
sis system of the TNO working group ‘Combustion and emission’. 
Differences in measurement results were less than 10%, except for 
the hydrocarbon concentrations and carbon monoxide concentra- 
tions, which could come to 80% and 20% respectively. It is recom- 
mended to repeat this investigation after adapting the flue gas anal- 
ysis system to these components. 


30028 (VTT-TUTK—451) Solubility of coal ash in water. 
Panula-Nikkilae, E.; Aeijaelae, M. (Valtion Teknillinen Tut- 
kimuskeskus, Espoo (Finland)). Nov 1986. 69p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE87751990. 

The amount of ash components soluble in flushing water and 
ash settling were measured. The aim was to study, whether the 
flushing water can be led to a domestic sewage plant. The amount 
of soluble components was compared to reference values given for 
industrial waste waters led to general sewer systems. The ashes 
were from a fluid-bed boiler of 3 MW, ash of an American coal 
grade and two ash types of a Czech coal grade, one without dolo- 
mite addition and the other with dolomite added into the boiler. 
The amount of soluble components exceeded the reference values 
only with regard to pH, lead and sulphate (both Czech ashes), and 
fluor (American coal ash). The lead content is exceeded only if the 
sludge will be used for gardening or fertilization. The reference 
value of lead for biological purification plants is not exceeded. For 
example, Cu, Ni, Cd, Hg and certain Mg, Cr, As and Se contents 
were below detection. All the ashes settled relatively readily. In 
static conditions the sludge settled to its final volume in less than 
one hour. There should be no problems in batchwise ash removal, 
if the flushing interval is 20-30 min. Part of the ash keeps afloat on 
the water surface and must be removed separately. 


30029 SS a a a a ee 
domestic 


boilers using fuels. Hahkala, M.; Jormanainen, P.; 
Puustinen, H.; Pohjola, V. (Valtion Teknillinen Tutkimus- 
Espoo (Finland)). Nov 1986. 172p. (in Finnish). 
NTIS (US Sales Only), PC A08. File Number DE87751985. 
This study presents the results of a test program to charac- 
terize emissions from ten sets of residential combustion equipment 
during efficiency tests. Four of them were hot water grate boilers 
with fuel storage, one hot water grate boiler without fuel storage, 
two hot water boilers with stoker-feeder, two central heating 
ranges and one pre-chamber district heating boiler. The fuels were 
birch logs, wood-chips, peat pellets, PDF-pellets (PDF=peat de- 
rived fuel), peat briguettes and compressed wood. The tests meas- 
ured the heating efficiencies and other properties of the boilers, O/ 
sub 2/, CO/sub 2/, CO, NO/sub x/, hydrocarbons (C/sub x/H/sub 
y/), PAH-compounds, tar, particulates and some organic acids. The 
tests were carried out in the laboratory in a test stand. The varia- 
tion of the emission rate of carbon monoxide was 360-10000 mg/MJ 
expressed as milligrams per input energy. The variation of the emis- 
sion rate of hydrocarbons followed closely the variation of carbon 
monoxide. The emission rate was at its highest one third of the 
emission rate of carbon monoxide. For the formation of unburned 
compounds is more influenced the construction and handling of the 
boiler than by the quality of the fuel. The burning of peat forms 
more nitrogen oxides (NO/sub x/) than the burning of birch logs. 
The emission rate of peat briguettes was 150 mg/MJ and that of 
wood was 50 mg/MJ. The variation of the emission rate of PAH- 
compounds was very wide. The highest emission rate was 24 mg/ 
MJ, which is 500-5000 times the emission rate of conventional peat 
or coal fuelled power plants. The highest tar emissions were 1200- 
1400 mg/MJ. The heat losses in the form of unburned compounds 
were two times higher than the heat losses calculated by carbon 
monoxide and hydrogen emissions. 
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30030 The contribution of radiation to the ignition of a 
confined turbulent coal-water slurry diffusion flame. Kolb, 
T.; Farmayan, W.F.; Walsh, P.M.; Beer, J.M. (Univ. of 
Karlsruhe). pp 107-126 of Calculations of turbulent reactive 
flows. So, R.M.C.; Whitelaw, J.H.; Mongia, H.C. New 
York, NY; American Society of Mechanical Engineers 
(1986). (CONF- 861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Results of a theoretical-experimental study of the contribu- 
tion of radiation to the ignition of coal-water slurry (CWS) flames 
are reported. The calculation of radiation absorbed by the fuel 
spray was based on detailed radiation measurements in the ignition 
zone of three CWS-flames. A model was developed to predict the 
ratio of radiative to convective heat transfer to the particles in a 
coal-water slurry fuel spray during its heat-up to ignition. The input 
data for the model were provided by in-flame measurements and by 
an ignition model, respectively. Two limiting cases were calculated 
for the theoretical heat transfer ratio, the upper limit being the 
hemispherical radiation incident on a single particle, and the lower 
limit the narrow angle radiation incident on a cloud of particles. 
These values were compared with those calculated from experi- 
mental data on the absorption of radiation by the fuel spray. The 
influence of the fuel particle size, the temperature of the gas en- 
trained into the fuel spray, and of the particle temperature history 
(heat-up, vaporization, ignition times), upon the ratio of radiative to 
convection heat transfer to the fuel spray is discussed. 


30031 A study of two chemical reaction models in turbu- 
lent coal combustion. Smith, P.J.; Fletcher, T.H. (Dept. of 
Chemical Engineering, Brigham Young Univ., Provo, UT). 
pp 73-90 of Calculations of turbulent reactive flows. So, 
R.M.C.; Whitelaw, J.H.; Mongia, H.C. New York, NY; 
soldi) Society of Mechanical Engineers (1986). (CONF- 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

This paper focuses on the impact of the turbulence on the 
chemical reactions of the volatile products of coal combustion 
processes. It is shown that by ignoring the effect of the turbulence 
on mean combustion properties significant differences occur as 
compared to experimenial data and as predicted by both of the 
more rigorous models. The first method, the volatile reactedness 
model, is an extension of an approach for premixed gaseous com- 
bustion. The second method, the statistical, coal-gas mixture-frac- 
tion model, is an extension of gaseous diffusion flame approaches. 
These two methods are examined, analyzed and evaluated by com- 
paring predictions from each method with experimental data from 
three laboratory furnaces. It is shown that while the first method 
takes only half as much computational time the second method is 
required if species and temperatures in zones containing other than 
mixtures of pure fuel, pure oxidant and pure stoichiometric product 
are needed. The distribution of eddy mixtures as formulated in the 
second method is shown to be more consistent with existing limited 
experimental data. 


30032 Molecular beam mass ic studies of coal 
dust-air flames. Greene, F.T.; O’Donnell, J.E. (Midwest Re- 
search Institute, Kansas City, MO 64110). pp 839 of Pro- 
ceedings of the 34th annual conference on mass spectrome- 
try and applied topics. East Lansing, MI; American Society 
for Mass Spectrometry (1986). (CONF- 8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

This research was undertaken to determine the behaviour of 
alkali metal and other species implicated in ash fouling and slagging 
problems during low rank coal combustion. These studies are con- 
ducted in premixed laminar coa! dust-air flames. Coordinated vapor 
phase, coal/ash and temperature measurements permit the determi- 
nation of the behaviour of the various species during the combus- 
tion process in both the vapor and condensed phases. The gaseous 
species are identified and their partial pressures measured as a func- 
tion of distance along the flame axis using molecular beam mass 
spectrometry (MBMS). Coal/ash samples are also collected as func- 
tion. of distance along the flame axis and analyzed by SEM/EDX, 
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ESCA, and other techniques. Flame temperatures are measured 
using a thermocouple technique. 


30033 Status of the Philippine coal development program. 
Berbano, M.C. (Ministry of Energy, Manila, Philippines). 
1113-1121 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. (1986). (DOE/FE/60740—TI). 

This paper discusses the status and implications of and the 
prospects for the Philippine coal development program. The inno- 
vative service contract system is described and the coal conversion 
program for the cement industry discussed. The present operational 
problems of the 300-MW Calaca coal thermal plant are outlined. 
An update is also given on coal-related studies, a number of — 
were undertaken with foreign government assistance. Finally, possi 
ble areas of work and co-operation on coal are identified akon pre- 
sented. 7 references, 4 figures, 4 tables. 


30034 Coal-water slurry: a status report. Manfred, R.K. 
(Electric Power Research Institute, Palo Alto, CA). 
1157-1162 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. (1986). (DOE/FE/60740—TI). 

During the years of oil shortage and rapidly increasing oil 
prices, the need to decrease dependence on oil-fired utility boilers 
became an urgent concern. The alternatives were to: (1) build new 
coal-fired stations (2) modify oil-fired boilers to fire pulverized 
coal; (3) modify oil-fired boilers to fire coal slurry; (4) modify boil- 
ers to fire deeply cleaned, finely pulverized coal; or (5) fire coal- 
derived liquids. Of these alternatives, the use of the coal-water 
slurry (CWS) promised a combination of advantages: near-term 
readiness, low-fuel costs compared to oil, moderate conversion 
costs, and low technical/economic risks. The development work 
sponsored and performed since 1979 with coal-water slurries (70 wt 
% coal, 29 wt % water, 1 wt % additives) has confirmed these ex- 
pectations. Fuel quality guidelines and test standards have been es- 
tablished, production of CWS in 40,000-150,000 ton/yr pilot plants 
has been demonstrated, utility-scale burner systems (100 MBtu/hr) 
have been demonstrated, and the effects and costs of modifying 
typical utility boilers have been predicted. Limited field handling, 
storage, and use tests were completed successfully. The remaining 
hurdles to commercial acceptance, such as the establishment of 
slurry quality control procedures and confirmation of predicted 
boiler performance as well as conversion economics, can best be re- 


solved by conducting a test in a utility boiler. 4 references, 3 fig- 
ures, 4 tables. 


30035 Coal-water fuel (CWF) project at Yukong. Kim, 
T.M. (Yukong Ltd., Seoul, Korea). pp 1163-1166 of Newer 
coal technologies: Implications for energy and development 
policies in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. 
(eds.). Oxford, England; Pergamon Journals Ltd. (1986). 
(DOE/FE/60740—TI). 

Coal-water fuel (CWF), one of the newer fluid fuels, can be 
stored, transported, and burned like oil, and will be competitive in 
price with No. 6 fuel oil. Yukong Ltd. Korea's largest petroleum 
refiner, has set up a demonstration project to develop CWF com- 
mercialization in Korea. This project, scheduled for completion by 
the end of 1986, includes the construction of a 600-BPD) CWF 
plant, the modification of a 68-ton/hr oil-designed boiler, and the 
completion of a CWF combustion test. 5 references, 4 figures. 


30036 Review of fluidized-bed combustion technology in 
the United States. Fox, E.C.; Krishnan, R.P.; Daw, C.S.; 
Jones, J.E. Jr. (Oak Ridge National Lab., TN). pp 1183- 
1200 of Newer coal technologies: Implications for energy 
and development policies in Asia and the Pacific. Siddiqi, 
T.A.; Shihua, S. (eds.). Oxford, England; Pergamon Jour- 
nals Ltd. (1986). (DOE/FE/60740—TI). 

Work on fluidized-bed combustion (FBC) began in the US in 
the mid-1960s, with primary emphasis on industrial applications. 
With the passage of the Clean Air Act in 1970, the environmental 
benefits of the technology soon attracted interest. This provided the 
impetus for expanded effort focused on the reduced nitrogen oxides 
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(NO/sub x/) emissions resulting from lower combustion tempera- 
ture and sulfur dioxide capture by means of chemical reaction with 
limestone or dolomite in the fluidized bed. The oil embargo of 1973 
further stimulated interest in FBC technology. Recent interest in 
fuel flexibility has sustained the interest in FBC in the US. Several 
US manufacturers now offer atmospheric fluidized-bed combustion 
(AFBC) and circulating fluidized-bed combustion (CFBC) units for 
industrial applications. However, FBC for electric power genera- 
tion remains in the development and demonstration phase. The 
Tennessee Valley Authority (TVA) and Electric Power Research 
Institute (EPRI) are operating a 20-MW(e) AFBC utility pilot plant 
and are proceeding with plans for a 160-MW(e) demonstration 
plant with other participants. Research on pressurized fiuidized-bed 
combustion (PFBC) has been under way at Grimethorpe in South 
Yorkshire, England, at the Curtiss-Wright Pilot Plant in the US, 
and at other smaller test facilities. An emerging turbo-charged 
PFBC concept is likely to stimulate more near-term interest in 
PFBC technology for both industrial and utility applications. This 
paper describes the major US programs and test facilities. The re- 
maining technical uncertainties and the future outlook for the tech- 
nology are also discussed. 39 references, 5 tables. 


30037 Fluidized-bed combustion: the Australian experi- 
ence and its application to Asian and Pacific basin countries. 
La Nauze, R.D.; Duffy, G.J. (Commonwealth Scientific and 
Industrial Research Organization, Clayton, Australia). 
1201-1208 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Jeera Ltd. * (1986). (DOE/FE/60740—TI). 

Fluidized-bed combustion (FBC) is a promising method for 
the efficient combustion of coal. It is especially suited to those fuels 
having properties that present difficulties in conventional combus- 
tion systems such as high mineral matter content or low ash fusion 
temperature. Examples are given of pilot-plant trials to burn coal 
washery wastes and alkali-salt-bearing low-rank coals. 7 references, 
3 figures, 5 tables. 


30038 Application of and prospects — fluidized-bed com- 


bustion technology in coal-mining China. Xinquan, 
L. pp 1209-1214 of Newer coal technologies: Implications 
for energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. (1986). (DOE/FE/60740—TI). 

China has many deposits of low-grade coal that can only be 
burned with fluidized-bed combustion (FBC) boilers. Since 1968, 
570 FBC boilers have been put into operation in China's coal- 
mining areas, with a total steam generation rate of 3800 ton/hr. Sta- 
tistical data show that FBC is economically viable when the heat- 
ing value of the fuel used is higher than 1500 kcal/kg. The current 
status and prospects for development of FBC technology in coal- 
mining areas in China are presented. 1 reference, 4 figures, 3 tables. 


30039 Recommendations of the working groups. pp 1413- 
1421 of Newer coal technologies: Implications for energy 
and development policies in Asia and the Pacific. Siddiqi, 
T.A.; Shihua, S. (eds.). Oxford, England; Pergamon Jour- 
nals Ltd. (1986). (DOE/FE/60740—TYI). 

During the final 2 days of the conference, a number of 
working groups were established to assess the possibilities for co- 
operative research in specific areas. Summaries of the reports of the 
individual groups are presented here. There were working groups 
in the following areas: coal-water mixtures, fluidized bed combus- 
tion, coal gasification and liquefaction, ash disposal and utilization, 
and other technologies. This last group discussed environmental 
control, coal transport, utility systems planning, capital costs invest- 
ment, process feedstocks, and global environment. 
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REFER ALSO TO CITATION(S) 29931, 29989, 30282 


30040 (DOE/EIA—0363-87) Annual prospects for world 
coal trade, 1987. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 6 May 1987. 68p. NTIS, PC A04/MF A0O1 
- GPO; 1; GPO Dep. File Number DE87010370. 

Any forecast of future world coal trade levels and patterns is 
subject to a high degree of uncertainty. Several factors contribute 
to this uncertainty. Among these factors, the most important are 
likely to be world oil prices and economic growth rates. The rate 
of economic growth affects the demand for electricity and steel, the 
major end products of steam and metallurgical coal use, respective- 
ly. World oil prices affect coal markets both directly (as the price 
of a competing product) and indirectly (through their impact on 
economic growth). Additional factors are fluctuations in currency 
exchange rates and overall trade balances, technological changes 
that may affect coal supply and demand, and changes in govern- 
ment policies. The projections in this report indicate expanded 
levels of world coal trade during the remainder of the 20th century. 
The demand for steam coal in Western Europe and Asia is expect- 
ed to increase along with economic growth and with the continu- 
ing long-term shift from oil and natural gas to coal consumption. 
Most of this expansion is projected to take place in steam coal mar- 
kets, primarily for the production of electricity. Metallurgical coal 
trade is expected to increase only slightly by the year 2000. Cur- 
rently, there is a surplus of worldwide coal production capacity. 
However, the expansion of worldwide demand for coal, along with 
the depletion of coal reserves, is expected to lead to a closer bal- 
ance of world supply and demand. This should allow the United 
States, a relatively high-cost but reliable supplier, to maintain a sig- 
nificant, though smaller, share of the world market. 4 figs., 30 tabs. 


Session, August 
Printing Office (1987). 217p. 
Fourteen witnesses representing both management and labor 
railroads, administration 


side of the coal industry, the wey non 
thorities, and a South Korean iron and steel manufacturer testified 

on the prospects of US coal exports and improving the competi- 
tiveness of US coal in world markets. The goal is to increase US 
job as well as domestic energy security. Continuing 
efforts to achieve these goals include deepening and improving 
deep ports and advancing coal technology to reduce environmental 
limitations on coal use. The witnesses reviewed recent changes in 
international coal trade and progress made toward clean coal tech- 
nology. The Koreans emphasized their need for reliable supplies for 
their industrial expansion. Two appendices follow the testimony. 


30042 Coal in Asia and the Pacific: a regional overview. 
Siddiqi, T.A. pp 1049-1055 of Newer coal technologies: Im- 
plications for energy and development policies in Asia and 
the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, Eng- 
1D Pergamon Journals Ltd. (1986). (DOE/FE/60740— 


The Asia-Pacific region covers some of the largest coal-pro- 
ducing and coal-using countries in the world. It also includes a 
number of countries where almost no use is made of this fuel. This 
paper reviews the coal resources, production and consumption in 
the region, and examines the factors that affect coal use in individ- 
ual countries. 6 references, 2 figures, 6 tables. 


Implementation of coal a te and 
the fi future role of Indonesia as a potential coal eer te in the 
southwest Pacific region. Prijono, A. (PN Tambang Batu- 
bara, Jakarta, Indonesia). pp 1075-1090 of Newer coal tech- 
nologies: Implications for energy and deve! a policies 
in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 


Oxford, England; Pergamon Journals Ltd. (1986). (Sor 
FE/60740—TI). 
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The 1973 oil crisis and the increased domestic oil consump- 
tion during the 1970s made Indonesia aware of the vulnerability of 
its petroleum-based economy. Since oil had formed the main source 
of foreign exchange earnings for decades, a policy of diversification 
of energy away from oil was imperative. An ambitious program 
started with the rehabilitation and expansion of the two state- 
owned coal-mines in Sumatra. The coal produced was expected to 
fuel the newly built coal-fired power plants and the expanding 
cement industry. Aware of the limited available funds, the Govern- 
ment of Indonesia invited foreign investors to participate in the de- 
velopment of the nation’s coal potential, especially in Kalimantan. 
The exploration efforts of these contractors resulted in the identifi- 
cation of vast reserves of coal that, when fully developed, would 
have been sufficient to meet the expected domestic coal demand. 
However, because of the world-wide recession and the sharp drop 
in oil revenue, ambitious construction programs in the power sector 
and the cement industry had to be restrained and coal consumption 
projections dropped substantially. In view of the vast coal potential 
identified, which in general is amenable to inexpensive open-pit 
mining, and the large number of contractors involved in the devel- 
Opment projects, it is anticipated that production capacity toward 
the end of the 1980s will far exceed domestic demand. Since the 
other ASEAN member countries and the northern industrialized 
Asian countries will be potential net importers of coal and in view 
of Indonesia’s favorable geographic location, there is reason to be- 
lieve that excess Indonesian coal can be alloted to the aforemen- 
tioned export markets. 4 references, 4 figures, 9 tables. 


30044 Current and future plans for coal use in Korea. 
Seek, C.K. (Ministry of Energy and Resources, Seoul, 
Korea). pp 1091-1095 of Newer coal technologies: Implica- 
tions for energy and development policies in Asia and the 
Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 

Korea’s remarkable economic achievement in the recent past 
paralleled an equivalent increase in energy consumption. Korea’s 
poor endowment of energy resources is often mentioned as one of 
the major obstacles to its sustained economic development. During 
the two world energy crises, the Korean government began to re- 
structure its energy policy to emphasize both demand-side manage- 
ment and security of supply. When the government’s program for 
diversification of energy resources is attained, coal and nuclear 
energy will become Korea's principle alternative energy sources 
with a significant decrease in the role of oil. 5 references, 2 figures, 
3 tables. 


30045 Plans for coal use in Malaysia. Abdullah, Z.B. 
(National Electricity Board, Kuala Lumpur, Malaysia). 
1097-1102 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. " (1986). (DOE/FE/60740—TI). 

Malaysia's current energy policy is based on a four-fuel strat- 
egy - that is, a strategy of being dependent not on any single 
energy source but on a combination of fuel sources, namely oil, hy- 
dropower, gas, and coal. This paper discusses these four energy 
sources, levels of coal demand, coal utilization by the power indus- 
try and cement industry, and existing and proposed transportation 
infrastructure. 3 references, 1 figure, 4 tables. 


30046 Coal demand and supply outlook to 2000: the influ- 
ence of fuel choice technology and economics. Swersey, R.J.; 
Rosen, M.S.; Pantel, R. (Exxon Corp., New York, NY). pp 
1283-1292 of Newer coal technologies: Implications for 
energy and development policies in Asia and the Pacific. 
Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; Pergamon 
Journals Ltd. " (1986). (DOE/FE/60740—T)). 

This paper furnishes an overview of the development status, 
economic viability, and environmental aspects of a select group of 
newer coal-burning technologies that are likely to augment or re- 
place today’s conventional modes of generating electricity possible 
as early as the mid-to-late 1990s. An analysis of current fuel choice 
economics in the power and industrial sectors is also reviewed, to 
set the basis for the thermal coal demand and supply outlook to 
2000. World thermal coal demand growth is expected to average 
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almost 2.5% per year over this time period, with internationally 
traded coal rising by 6% annually. However, surplus industry pro- 
duction capacity is expected to persist until about 1990. With the 
large world-wide reserve base, industry need develop only high- 
quality, low-cost reserves to compete in the international market- 
place. Large-scale coal-mining project management is a key tech- 
nology that must be mastered in order to be competitive. Exxon’s 
15 million-ton, $3 billion Cerrejon development in Colombia is 
being brought to market on time and within budget, with the help 
of some advanced project management technology. 16 references, 2 
figures, 6 tables. 


0160 Health And Safety 
REFER ALSO TO CITATION(S) 29972, 29987, 30000, 30008 


30047 Mine fires in Indian coalfields. Sinha, P.R. (Minis- 
try of Steel, Mines, and Coal, Government of India, New 
Delhi). pp 1147-1154 of Newer coal technologies: Implica- 
tions for energy and development policies in Asia and the 
Pacific. Siddiqi, T.A.; Shihua, S. (eds.). Oxford, England; 
Pergamon Journals Ltd. (1986). (DOE/FE/60740—TI). 

Coal-mine fires are causing loss of valuable assets in India. 
Fires in the Jharia coalfield in particular, have caused loss of scarce 
prime coking coal resources. Coal-mine fires endanger safety and 
stability and cause environmental hazards. Prior to nationalization, 
fire control measures were constrained because of a lack of re- 
sources. In the post-nationalization period, several effective steps 
have been taken to contain, control, and liquidate coal-mine fires. 
The government is keen on speedy implementation of fire control 
projects. Research and development for innovative methods has 
been a part of this endeavor. 3 tables. 
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REFER ALSO TO CITATION(S) 30826, 30827 
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REFER ALSO TO CITATION(S) 30061, 30179, 32033, 32048 


30048 (CONF-8510249—Vol.1, pp 323-332) Detection of 
related geobotanical 


hydrogen microseeps and anomalies using 
multi-date image subtraction, Railroad Valley, Nevada. Rob- 
erts, D.A.; Green, R.O. (Stanford Univ., CA). 1985. NTIS, 
PC A24/MF A01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Hydrocarbon microseepage produces a unique soi) chemistry 
which may influence plants growing over the seeps. A rcmote sens- 
ing study was conducted in Railroad Valley, Nevada, investigating 
the association of vegetation and microseepage. A multi-temporal 
approach was used to investigate potential seasonal differences in 
vegetation growing on the seepage. Multi-date subtraction of 
images, calibrated using field measurements, was used to produce 
subtracted false color composites in which a red color was indica- 
tive of greater green biomass in the first date and cyan was indica- 
tive of greater green biomass in the second date subtracted from 
the first. The results indicate that there is a strong positive correla- 
tion between changes in vegetation and microseepage distribution. 
However, soil moisture could not be separated from hydrocarbon 
microseepage as a possible cause. The results strongly suggest that 
a multitemporal approach, analyzing changes in vegetation, may be 
a useful exploration tool and that image subtraction may be a useful 
technique to apply. 14 references, 8 figures, 1 table. 


30049 (DOE/METC—86/6039, pp 1-17) Lineament 
analysis: state of the art. Hodgson, R.A. (Geological Con- 
sulting Services, Jamestown, PA). Jul 1986. NTIS, PC A07/ 
MF A0O1. File Number DE86006613. (CONF-860244—). 
From Remote sensing symposium; Morgantown, WV, USA 
(23 o' 1986). 
A brief review of the history of development of lineament 
mapping and analysis illustrates that technological limitations ham- 
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pered this development even though the modern concept of linea- 
ment was defined nearly 150 years ago. In 1972, Landsat images for 
the first time allowed detailed areal mapping of lineaments over the 
earth's land surface and the study of the actual incidence of linea- 
ments, their areal disposition and relations to lower order fracture 
systems, and other geologic structures. For several decades the as- 
sociations and mineral deposits of different ages with specific struc- 
tural lineament and joint zone systems were studied by Czech ge- 
ologists. These studies indicate that structural activity occurred in 
recognizable directions along different orogenic episodes. A Land- 
sat lineament map of Czechoslovakia, analyzed to identify linea- 
ments according to these directions, showed pairsets of lineaments 
did, in fact, correspond to the several orogenic periods. The analy- 
sis indicates that elements of the earth’s lineament network may dif- 
ferentially exert local control over time on the geologic events re- 
sulting in oil and gas deposits. Because of increased fracture porosi- 
ty to depth, lineaments and joint zones constitute preferred avenues 
for the transmission of fluids. Hydrocarbon microseeps at the sur- 
face can be measured and analyzed effectively by recently evolved 
surface geochemical technology and survey techniques. Such sur- 
veys indicate the presence and compositional character of oil and 
gas deposits and constitute an inexpensive and effective exploration 
tool where used in conjunction with other exploration to methods 
to determine the spatial relations between the paths of leakage 
along lineaments and the environments favorable for oil and gas de- 
posits. 10 references. 


30050 (DOE/METC—86/6039, pp 28-49) Geochemical 
applications and remote sensing analysis applied to frontier 
areas. Jones, V.T.; Burtell, S.G.; Hodgson, R.A. lora- 
tion Technologies, Inc., Houston, TX). Jul 1986. NTIS, PC 
ore A01. File Number DE86006613. (CONF-860244— 


From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

Examples are shown that demonstrate the natural utility of 
surface geochemistry to distinguish between potentially productive 
and nonproductive basins and as a method of predicting the oil 
versus gas potential of productive reservoirs. Remote sensing tech- 
niques greatly increase the cost effectiveness of geochemical pro- 
specting by highlighting areas most likely to have enhanced frac- 
ture permeability to aid regional geochemical survey design. 
Remote sensing techniques map linear, curvilinear, and tonal anom- 
alies which, when correlated with major geological features, pro- 
vide useful exploration information. However, it is important to 
note that all basins have a complex mixture of these remote sensing 
anomalies. These basement fractures often have no systematic rela- 
tionship to oil-bearing structures such as domes and anticlines. 
Therefore, during periods of uplift and erosion, all of these base- 
ment sets of lineaments are developed simultaneously. In many 
cases, mapped lineaments are a distracting element because of their 
general lack of systematic relationships to compressive geologic 
structures and petroleum reservoirs. Applications covered in this 
paper attempt to demonstrate the usefulness of remote sensing and 
surface geochemical relationships in both productive and nonpro- 
ductive basins. The importance of a subtle regional lineament is 
demonstrated in Railroad Valley, Nevada, along with the need for 
detail studies using aerial photography and close-spaced geochemi- 
cal sampling (1000-foot centers). These detailed data are needed for 
proper exploration evaluation to confirm and supplement regional 


results before any attempt is made to generate drillable prospects. 
35 references. 


30051 (DOE/METC—86/6039, pp 55-65) Landsat linea- 
ments in the Williston, Powder River, and Denver Basins. 
Shurr, G.W. (St. Cloud State Univ., MN). Jul 1986. NTIS, 
PC AO7/MF AOl1. File Number DE86006613. (CONF- 
860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 ~ 1986). 

Linear features visible on Landsat images mark boundaries 
of basement blocks on the margins of Williston, Powder River, and 
Denver basins. Regional lineaments are interpreted from observed 
linear features by integrating lithology and thickness patterns ob- 
served in subsurface records of sedimentary rocks. On the western 
margin of the Williston basin in central Montana, Landsat linear 
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features are related to Laramide uplifts and to depositional patterns 
in Upper Cretaceous marine sandstones. On the northern margin of 
the Powder River basin in southeastern Montana, northeastern Wy- 
oming, and northwestern South Dakota, Landsat linear features 
outline distribution of Upper Cretaceous marine sandstones and 
chalks, are the locations of paleofaults, and are associated with 
monoclines. On the southern margin of the Williston basin in cen- 
tral South Dakota, Landsat linear features correspond with surface 
faults and basement faults and with distribution of Upper Creta- 
ceous sandstones and chalks. On the northern margin of the Denver 
basin in northeastern Colorado, regional Landsat linear features 
agree remarkably well with structures, facies and thickness patterns 
documented in a detailed seismic survey. Lineaments interpreted 
from linear features observed on Landsat images, mark boundaries 
of basement blocks which controlled deposition of reservoirs, seals, 


and sources and which experienced post-depositional deformation 


to produce traps for hydrocarbon accumulations. 12 references, 10 
figures. 


30052 (DOE/METC—86/6039, pp 66-80) Lineament ap- 
plications to of exploration strategy in the Wil- 
liston Basin. Gerhard, L.C. (Colorado School of Mines, 
Golden). Jul 1986. NTIS, PC A07/MF AO1. File Number 
DE86006613. (CONF-860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 
A trilogy of lineament relations, that is, lineaments are ob- 
servable on the surface (even through glacial cover), these linea- 
ments are easily related to subsurface (usually basement) structures, 
and the structures have controlled the selective development of res- 
ervoir quality and traps through time, have specified at least one 
theory for the origin and development of the Williston Basin. Rec- 
ognition of this trilogy has led to the development of an exploration 
strategy for the basin and to the successful prediction of location of 
subsurface structural elements and porosity development. Current 
study is investigating the relationships of the lineaments (structures) 
to petroleum migration pathways and to migration shadows of de- 
creased petroleum abundance. Demonstration of the relationships of 
linears and lineaments to the structural framework of the basin can 
be made on the Nesson anticline as well as regionally. The Nesson 
serves as a showcase for the recognition of linear geometry. Iso- 
pach and structural map combinations through time illustrate the 
controls of basement faults upon later sedimentation and structural 
geometry despite changing stress fields. Regional implications of 
this study may include development of predictive structural models 
for the Powder and Greater Green River basins and to provide a 
basis for understanding other craton margin tectonic-sedimentologic 
histories. 8 references, 20 figures. 


30053 (DOE/METC—86/6039, pp 81) Lineament appli- 
cation to exploration in the Paradox Basin. Ste- 
venson, G.M. Jul 1986. NTIS, PC A07/MF AOl. File 
Number DE86006613. (CONF-860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

The x Basin is a complex intracratonic pull-apart 
basin of large proportions that developed along intersecting base- 
ment fracture zones by strong east-west extensional pulses in middle 
Pennsylvanian time. The basin is an elongate, northwest-trending 
thombic-shaped salt basin bounded on the northeast by the Uncom- 
pahgre-San Luis segments of the Ancestral Rocky Mountains on 
the southwest by the Four Corners lineament. The tectonic frame- 
work of the Paradox Basin can be traced to late Precambrian time, 
but rejuvenation throughout the Paleozoic caused repeated vertical 
movements along basement fractures. Both northwest- and north- 
east-trending surface structures (anticlines, synclines, and faults) and 
drainage features are readily recognized in low altitude aerial 
photos and quite prominent from satellite imagery. Subsurface data 
indicate that both major and minor structures at the surface today 
existed in middle Pennsylvanian time and served to localize carbon- 
ate algal mounds by creating shoaling conditions on the paleosea- 
floor. In the Bug-Papoose Canyon complex, significant quantities of 
hydrocarbons have been trapped in porous algal mound facies 
along the southern plunge of the Abajo Arch. Although the reser- 
voirs are stratigraphic traps, their distribution and orientation are 
directly related to basement-controlled paleostructures. Thus, the 
application of lineament analyses, when tied to subsurface data, is a 
useful tool in hydrocarbon exploration in the Paradox Basin. 


30054 (DOE/METC—87/0247) Arctic and offshore re- 
search: Technology status report. (USDOE Morgantown 
Energy Technology Center, WV). Jan 1987. 36p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87001028. 

DOE's Morgantown Energy Technology Center and the 
DOE Fossil Energy Office of Technical Coordination in coordina- 
tion with the Office of Oil, Gas, and Shale Technology are per- 
forming the following activities in Arctic and Offshore Research 
(AOR): AOR Energy-Related Technology Data Base Develop- 
ment: AOR Seminars and Workshops; Arctic and Offshore Energy 
Research Coordination; and Arctic and Offshore Research. This re- 
search includes: analysis of ice island generation, and prediction of 
drift paths; field and laboratory determination of the engineering 
properties of multiyear ice, and the interaction of sea ice with off- 
shore structures; investigation of the effects of ice accretion on off- 
shore structures; measurements of seismic acceleration and velocity 
for analyzing vibration in and stability of offshore structures; analy- 
sis of ice gouging in deep water (150 to 210 feet) in the Artic 
Ocean, and numerical simulation modeling of the gouging process; 
analysis of the location and origin of the ice-ridging shear zone; 
analysis of sea-ice thickness using airborne-radar sensing techniques; 
and improvement of permafrost detection techniques, analysis of 
permafrost characteristics, and how temperature and salinity influ- 
ence seabed freezing. DOE AOR was initiated in the fall of 1982. 
Current activities include developing the Arctic energy-related 
technology data base and initiating most of the research described 
above (except multiyear ice properties, pipeline research, and subice 
systems development). 12 refs., 11 figs., 4 tabs. 


30055 (NEI-NO—15) Exploration conference. (Norsk 
Petroleumsforening, Oslo). 1986. 240p. (CONF-8608173— 
Pt.5). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87752024. 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

This section of the proceedings contains light papers cover- 
ing the following topics; Computer technology in exploration - 
driving the wedge to success; Acquisition and processing of seismic 
data from below glaciers: experiences and technology; Aspects of 
hydrocarbon migration from a theoretical point of view; Applica- 
tion of new 3- dimensional technology to recent field development 
in Norway; Norway - research and commercial exploration hand in 
hand; The C.O.S.T. well, its significance and lessons learned; 
Arctic oil and gas: exploration and incentives; Antarctica - recent 
advances in the understanding of the continental shelf. Separate ab- 
stracts were prepared for one paper of the section. 


30056 (NEI-NO—15, pp 1-24, Paper G5) Norway - re- 
search and commercial exploration hand in hand. Horvik, S.; 
Johansen, B.; Moum, J. 1986. NTIS (US Sales Only), PC 
Al11/MF A01. (CONF-8608173—Pt.5). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

The objective of this paper is to review the content and ben- 
efits of a consulting and scientific cooperation agreement made in 
1984 between an oil company (Esso) and a research institute (IKU) 
for exploration in the Barents Sea. The Barents Sea is located in the 
arctic and subarctic regions north of Norway and Russia and is one 
of the largest unexplored areas in the world. The first sections of 
the paper review the exploration history in the Barents Sea and 
give the background of the joint Esso/IKU program and its organi- 
zation. In the section on program activities the most important 
projects are described in some detail. The results to date support 
the judgement that a major oil potential does exist in the Barents 
Sea. 3 references, 11 figures. 
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30057 (DOE/BC/10507—41) Application of microbial 
processes to viscosity reduction of heavy crude oil: Final 
report. Finnerty, W.R. (Georgia Univ., Athens (USA). 
Dept. of Microbiology). May 1987. Contract AS19- 
81110507. 24p. NTIS, PC A02/MF AO0l; 1; GPO Dep. 
File Number DE87001238. 

The objectives of this research were to evaluate roles for mi- 
crobial processes that would effectively reduce the viscosity of 
heavy crude oils. These objectives relate to applications such as en- 
hanced oil recovery, transportation of heavy oil and tar sand or oil 
shale displacement technology. The research concerned the elucida- 
tion of the chemical nature and physical properties of biosurfactant 
in relationship to specific characteristics for application in oil pro- 
duction, processing and transportation. The accomplishments of this 
research program have been the isolation of microorganisms with 
the ability to reduce the viscosity of heavy oils 95% or greater 
through the formation of stable oil-in-water emulsions by extracel- 
lular biosurfactants. These microorganisms produce surface active 
products (biosurfactants) that are equal to, if not superior, to many 
synthetic surfactants. One bacterial isolate (H-13A) was studied in 
detail concerning the general physiology of biosurfactant produc- 
tion, the chemical nature and physical properties of the biosurfac- 
tant. The biosurfactant exhibits good surface-active properties in 
the presence of brine and divalent cations, is active between pH 3.5 
to 12.0, is stable to 150°C, forms stable oil-in-water emulsions, and 
exhibits phase behavior with formation of a middle phase. Biosur- 
factant applications studies have demonstrated 95 to 98% viscosity 
reduction of heavy oils, oil displacement from sand packs and tar 
sands, and a potential for oil displacement from rock matrices. 10 
refs., 6 figs., 14 tabs. 


30058 (DOE/BC/10830—5) An evaluation of the alkaline 
waterflooding demonstration project, Ranger Zone, Wilming- 
ton Field, California. Dauben, D.L.: Easterly, R.A.; a 
ern, M.M. (Keplinger and Associates Inc., Tulsa, O 
(USA)). May 1987. Contract AC19-85BC 10830. 120p. 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. File Number 
DE87001240. 

An alkaline flood enhanced oil recovery project was con- 
ducted in the Ranger Zone of the Wilmington Field in California, 
the largest field in the state. Contained within a large anticlinal 
structure which lies partially offshore along the southern California 
coastline, the Ranger Zone is composed of unconsolidated sand and 
is characterized by moderately high permeability and porosity. Al- 
kaline flooding was considered for Wilmington since the crude oil 
is rich in organic acids and reacts with alkaline fluids to produce 
surfactants. Oil recovery can potentially be improved by increased 
displacement efficiency and by improved sweep. The pilot project 
is comprised of two rows of injectors which enclose the Block 9 
pattern area, and unconfined northern and southern areas. The in- 
jected fluids consisted of a 10.2% pore volume of a softened fresh 
water with 1% added salt, a 67% pore volume of an orthosilicate 
fluid, and a post-flush fluid of softened water with 0.75% added 
salt. Oil recovery from the project has been poor. However, water 
production was reduced in some wells. The key factors for the 
lower than expected oil recovery are attributed to high consump- 
tion of the alkaline fluids and to wellbore plugging problems. High 
consumption was due in part to the mixing of alkaline fluids with 
waters of high hardness and to reactions of the alkaline fluids with 
the reservoir rock. The plugging problems were due to the forma- 
tion of calcium carbonate scale, magnesium silicate scale, and to sil- 
icate-containing precipitates. Workovers to remove the damage 
were only partially successful. It is recommended that future re- 
search be directed toward improving the tolerance of the alkaline 
fluids to hardness of formation waters. Such research may include 
work on the incorporation of co-surfactants and additional synthet- 
ic surfactants. 19 refs., 27 figs., 19 tabs. 
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30059 (DOE/BC/10845—5) Enhanced oil recovery by 
surfactant-enhanced volumetric sweep efficiency: First annual 
report for the period September 30, 1985-September 30, 1986. 
Harwell, J.H.; Scamehorn, J.F. (Oklahoma Univ., Norman 
(USA). School of Chemical Engineering and Materials Sci- 
ence). May 1987. Contract AC19-85BC10845. 79p. NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE87001241. 

Surfactant-enhanced volumetric sweep efficiency is a novel 
EOR method which utilizes precipitation/coacervation of surfac- 
tants to plug the most permeable regions of the reservoir, improv- 
ing the efficiency of a waterflooding operation. This technique does 
not rely on reduction of interfacial tension between aqueous and 
oleic phases to enhance oil recovery. Therefore, even though sur- 
factants are involved, this new technique is not a substitute or im- 
provement on classical surfactant flooding; however, it has the po- 
tantial to compete with polymer flooding as an alternative sweep 
efficiency improvement method. In surfactant-enhanced volumetric 
sweep efficiency, a slug containing one kind of surfactant is inject- 
ed into the reservoir, followed by a brine spacer. This is followed 
by injection of a second kind of surfactant which has lower adsorp- 
tion than the first surfactant used. Anionic and cationic surfactants 
are one possible combination for this application. These may form 
either a precipitate or a coacervate upon mixing. Phase boundaries 
for some specific systems of this type have been determined over a 
wide range of conditions and a model developed to describe this 
behavior. Another possibility is the use of nonionic surfactants, 
which may form coacervate under proper conditions. The adsorp- 
tion behavior of mixtures of anionic and nonionic surfactants was 
measured to aid in modeling the chromatographic effects with these 
surfactants in the reservoir. Studies with sandpacks of different per- 
meabilities in parallel configuration using mixtures of anionic and 
cationic surfactants have demonstrated the capability of this method 
to reduce flow rates through a more permeable sandpack more than 
that through a less permeable sandpack. 4 refs., 23 figs., 8 tabs. 


30060 (DOE/ER/03077—279) On the simulation of het- 
erogeneous petroleum reservoirs. Daripa, P.; Glimm, J.; 
Lindquist, B.; Maesumi, M.; McBryan, O. (New York 
Univ., NY (USA). Courant Mathematics and Computing 
Lab.). Apr 1987. Contract AC02-76ER03077. 19p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87009584. 
The authors and coworkers have proposed the front tracking 
method as useful in applications to petrcleum reservoir simulation. 
A variety of tests of a numerical analysis nature were performed 
for the method, verifying convergence under mesh refinement and 
absence of mesh orientation effects. The ability to handle complex 
interface bifurcation, fingering instabilities and polymer injection (as 
an example of tertiary oil recovery) indicates a level of robustness 
in this method. The main purpose of this paper is to report on two 
features which will allow further series of tests by enabling a more 
realistic description of reservoir heterogeneities. 29 refs., 4 figs. 


30061 (DOE/METC—86/6039, pp 22-27) Correlation of 
naturall: productivity 


ly fractured reservoir with fracture inter- 
section quadrants. Trost, P.B. (MTA _ Resources, Inc., 
Golden, CO). Jul 1986. NTIS, PC A07/MF AOl. File 
Number DE86006613. (CONF-860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

Higher success rates for discovery of gas and oil in naturally 
fractured reservoirs can be achieved by correlating existing well 
success rates and productivities with fracture intersection quad- 
rants. These fracture intersection quadrants are formed by the inter- 
section of the two predominate fracture directions. Higher success 
rates in a particular quadrant appear to be related to greater frac- 
ture density resulting from the down dip extensions of the fractures 
in the stratigraphic zone of interest. Plunge of the intersection 
should be considered to insure the drill hole penetrates the project- 
ed intersection within the stratigraphic zone of interest. The drill 
hole location must not only be in the proper quadrant but also suffi- 
ciently removed from the fault intersection to allow for the down 
dip projection to the zone of interest. Observations in the naturally 
fractured Big Lime Fm, a carbonate reservoir in southeastern Ken- 
tucky have shown success rates can be improved by threefold 
when drilling in the most favorable quadrant as opposed to the 
least favorable quadrant. Similarly, a study of the naturally frac- 
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tured Niobirara Fm, a shale reservoir in Colorado, showed 80% of 
the productive Nioboiara well occurred in the northern quadrant 


with each of the remaining 3 quadrants containing only 10-50% of 
the productive wells. 


30062 (NEI-NO—13) Reservoir engineering conference. 
(Norsk Petroleumsforening, Oslo). 1986. 125p. (CONF- 
8608173—Pt.3). NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE87752022. 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

This section of the proceedings contains four papers cover- 
ing the following topics: Preliminary reservoir development evalua- 
tion - Snorre field; The Oseberg field - late stage development; Pro- 
duction from high porosity chalk; Frigg field mid-life appraisal pro- 
gram. Separate abstracts were prepared for one paper of the sec- 
tion. 


30063 (NEI-NO—13, pp 1-31, Paper R1) Preliminary 
reservoir development evaluation - Snorre field. Rounsaville, 
R.R. 1986. NTIS (US Sales Only), PC A06/MF AOl. 
(CONF-8608173—Pt.3). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

The paper reviews the reservoir studies that have been car- 
ried out in support of an evaluation of the outlook for commercial 
development of the Snorre field. The location of the Snorre field is 
ca 175 km west of the Norwegian coast, not far from the major 
fields Statfjord and Gullfaks. The preliminary reservoir evaluation 
of the field concluded that early pressure maintenance will be re- 
quired to achieve efficient depletion of the reserves due to complex 
geology and unsaturated oil conditions. The current reservoir de- 
pletion plan is for injection of seawater to maintain pressure above 
300 bar. The recovery efficiency estimates are strongly influenced 
by predicted continuity, which here is defined as the ratio of the 
volume of connected sand between injection- producer well pairs 
to the total sand volume. Three-dimensional simulation models of 
field elements that have the sands randomly distributed in three di- 
mensions are being developed. This will enable directional disper- 
sion of the channel sands to be taken into account and is expected 
to result in improved estimates of continuity and hence recovery ef- 
ficiency. 21 figures. 


30064 (NEI-NO—14) General conference. (Norsk Petro- 
leumsforening, Oslo). 1986. 184p. (CONF-8608173—Pt.4). 
NTIS (US Sales Only), PC A09/MF A0O1. File Number 
DE87752023. 

From Offshore Northern seas conference; Stavanger, 
——— (26 —_ 1986). 

section of the proceedings contains seven papers cover- 

ing on following topics: Politics in Canadian frontier develop- 
ments; Arctic areas of USSR and Norway; Financing problems - 
relating to the development of new oil fields; The role of technolo- 
gy and government in a low price world; Technology - alternative 
opproaches; Production system alternatives for frontier areas off- 
shore Canada; Opportunities for advancing technology. Separate 
abstracts were prepared for one paper of the section. 


30065 ee bas 1-17, Paper F7) Technology - 


alternative opproaches. A er-Hansen, H. 1986. NTIS (US 
Sales Only), PC A09/MF “01. (CONF-8608 173—Pt.4). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

The fall in oil and gas prices necessitates a re-examination of 
the total approach to field development planning and execution. 
Substantial savings may be obtained by a systematic assessment of 
all cost and income elements leading to field development profit- 
ability. By assessing the technology requirements for the fields re- 
maining to be developed on the Norwegian shelf the conclusion is 
reached that profitable exploitation will to a larger extent depend 
on better use of existing technology than the development of com- 
pletely new technology. This is particularly the case for the fields 
in the southern part of the Norwegian continental shelf. For the gas 
fields in the far north the situation is different. Innovative ap- 
proaches to secure the development of a market for the gas will be 
required, and a number of technological and political questions 
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have to be resolved if a development start of these fields should be 
feasible within the next decade. 


30066 (NIPER—248) Drop-drop coalescence: The effect 
of temperature and equilibration time on Wilmington crude 
oil in a weakly alkaline brine: Topical report. Peru, D.A.; 
Thornton, S.D. (National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA)). Jun 1987. Contract 
FC22-83FE60149. 22p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE87001242. 

Coalescence data were obtained for Wilmington crude oil 
droplets in sodium bicarbonate brine using a vertically inclined 
spinning drop tensiometer. The effect of temperature and aging on 
drop-drop coalescence was evaluated. In most cases, film drainage 
is considered to be the rate-limiting process prior to coalescence. 
Results indicate that coalescence time is dependent on temperature, 
being long at low temperature and short at high temperatures. 
Aging of the oil drops in alkaline brine appeared to decrease coa- 
lescence time although the effect was more noticeable at high tem- 
perature. Natural surfactants produced from the reaction of bicar- 
bonate brine with strong acids in Wilmington crude oil appeared to 
inhibit drop-drop coalescence probably due to a surfactant concen- 
tration gradient which was providing resistance to flow at the inter- 
face. The period of time that interfacial tension remained at a dy- 
namic minimum was directly related to coalescence time. A spin- 
ning drop tensiometer was found to be useful in obtaining drop- 
drop coalescence data. The apparatus is simple to operate and 
could be used in laboratory optimization of the mechanisms of oil 
mobilization and oil bank formation. 16 refs., 6 figs., 3 tabs. 


30067 (PB—87-154464/XAB) Shell Wilmington Canyon 
586-1 well: geological and operational summary. Edson, G.M. 
(Minerals Management Service, Vienna, VA (USA). Atlan- 
tic OCS Region). 1986. 54p. (OCS/MMS—86/0099). NTIS, 
PC A04/MF AOl1. 

The Shell Wilmington Canyon 586-1 well, in southeast Balti- 
more Canyon Trough, is about 90 miles offshore from southern 
New Jersey. The well, spudded on December 30, 1983, and com- 
pleted on May 24, 1984, was drilled by the Discover Seven Seas 
drillship in 5,838 feet of water. Total depth of the well is 16,000 
feet (below KB), and 10,114 feet of sediments and rock were pene- 
trated beneath the sea floor. Standard geophysical logs were run, 
together with Downhole While Drilling and Electromagnetic Prop- 
agation logs. Cuttings samples were collected from 8,030 feet to the 
bottom of the drillhole. Two hundred and fifty-nine sidewall cores 
were obtained, and four conventional drill cores were cut in lime- 
stone intervals of the well. The section penetrated by the Shell 586- 
1 well is divided into four facies units on the basis of lithologic in- 
formation, well logs, and seismic profiles. Despite excellent porosity 
in some of the limestone beds, no significant hydrocarbon accumu- 
lations were detected in the well. 


30068 (PB—87-154472/XAB) Tenneco Hudson Canyon 
642-2 well: geological and operational summary. Bielak, L.E. 
(Minerals Management Service, Vienna, VA (USA). Atlan- 
tic OCS Region). 1986. 43p. (OCS/MMS—86/0077). NTIS, 
PC A03/MF AO1. 

Block 642 was leased to Tenneco Oil Company and Aminoil 
Resources, Inc. and abandoned on June 10, 1979, after drilling to a 
total depth of 18,400 feet. The lease was subsequently released de- 
spite the discovery of hydrocarbons. Exploration objectives were 
Upper Cretaceous to Jurassic sandstone reservoirs with structural 
closure. Potential reservoir rocks were encountered throughout the 
well between 2,600 and 18,000 feet. A drill stem test in Albian age 
sandstones at 8,318 to 8,321 feet was reported to have a flow of 630 
barrels of oil per day of 48.4 degrees API gravity oil. Kerogen 
analysis indicated that a significant amount of marine (oil prone) or- 
ganic material is found in sediments above 12,780 feet, while more 
terrestrial (gas probe) kerogen is found below 12,780 feet. Sedi- 
ments above 13,860 feet appear to be thermally immature, however, 
and are not expected to have generated hydrocarbons. The oil re- 
covered from the tested Albian reservoir was probably generated, 
expulsed and migrated from Jurassic source beds. 
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30069 (RISO-M—2625) COSI - Comparison of predic- 
tions and assesment of numerical ce in black-oil 
mode. Bech, N. (Risoe National Lab., Roskilde (Denmark)). 
Jan 1987. 67p. NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87751974. 

The basic reservoir simulation model, COSI, is a fully com- 
positional isothermal, double permeability model. It is capable of 
handling hybrid grids as well as irregulator grid cells. The simula- 
tor contains a black-oil option. The performance of the simulator in 
the black-oil mode has been studied by means of five test cases. 
The purpose of the study was to verify predictions as well as to 
asses the numerical performance of the code. The test cases include 
a coning problem, a dual porosity problem, a gas condensate case 
and a grid orientation problem. It is shown that the predictions are 
comparable to what is obtained with other simulators and the nu- 
merical performance is found acceptable. In the grid orientation 
case it is demonstrated that the classic parallel/diagonal grid orien- 
tation effect of the standard Cartesian grid can be eliminated com- 
pletely when a hybrid grid including irregular gid cells are used. It 
is also shown, that the nine-point scheme alleviates the grid orienta- 
tion problem, but it does not remove it. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 30991 
0206 Health And Safety 


30070 (SI-R—800901-6) Mutagenicity testing and polycy- 
clic aromatic hydrocarbon measurements in emission samples 
from a residential oil burner. Moeller, M.; Jebens, A. (Senter 
for Industriforskning, Oslo (Norway)). 20 Mar 1985. 17p. 
(in Norwegian). NTIS (US Sales Only), PC A02/MF A0Ol1. 
File Number DE87752013. 

Mutagenicity and polycyclic aromatic hydrocarbons (PAH) 
have been measured in emission samples from an oil burning resi- 
dential boiler before and after adjusting the burner in order to in- 
crease the boiler efficiency. The mutagenicity of the Samonella 
strain TA98 without S 9 was 2.6x10/sup 6/ and 3.3x10/sup 6/ re- 
versions per. kg burnt oil before and after adjustment respectively. 
The amount of PAH was 2.4 mg/kg burnt oil before and 1.7 mg/kg 
after. The results of the mutagenicity tests show very high dis- 
charge figures compared to other measurements of emissions from 
other oil burners and are of the same level as values for discharges 
from wood burners. The PAH values are comparable to previous 
analyses of oil burners. 5 tables, 2 drawings. 


0207 Marketing And Economics 


— ALSO TO CITATION(S) 29931, 30749, 30750, 30753, 30754, 30756, 


30071 (DOE/EIA—0109(87/03)) Petroleum supply 
reer wa ea 1987. (USDOE Energy Information Admin- 
aera et as Office of Oil and Gas). 26 May 
1987, at, NTIS, PC A06/MF AO1 - GPO; 1; GPO Dep. 
File Number DE87010072. 
In addition to petroleum statistics on production, prices and 
sales, a feature article discusses US refining capacity for 1987. 
(PSB) 


30072 (OE/EIA—0340-86-1) Petroleum supply annual, 
May 1987. (USDOE Energy Inforination Administration, 
Washington, DC. Office of Oil and Gas). May 1987. 147p. 
NTIS, PC A07/MF AOI - GPO; 1; GPO Dep. File Number 
DE87010363. 

Information is presented on the supply and disposition of 
crude oil and petroleum products for 1986 industry data. It includes 
a description of the major events in the petroleum industry during 
1986 including trends in supply, consumption, and production. 
Graphs and tables are provided which show 14 years of data de- 
picting the balance between supply, disposition and ending stocks 
for various commodities including crude oil, motor gasoline, distil- 
late fuel oil, residual fuel oil and liquefied petroleum gases. Tables 
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also provide 1986 detailed statistics on supply and disposition, refin- 
ery operations, imports and exports, stocks, and transportation of 
crude oil and petroleum products. Major refinery activity is de- 
scribed, including sales and mergers. (PSB) 


30073 (NP—7900675) Quarterly oil report: Fourth quar- 
ter, 1986. (California Energy Resources Conservation and 
Development Commission, Sacramento (USA). Assessment 
Div.). Mar 1987. 65p. NTIS, PC A04. File Number 
DE87900675. 

Statistical data are presented for all market and refinery ac- 
tivities in California. 


30074 (NP—7900694) Federal offshore statistics, 1985: 
Leasing, exploration, production, and revenues. La Liberte, 
P.; Harris, W.M. (comps.). (Minerals Management Service, 
Vienna, VA (USA). Office of Offshore Information and 
Publications). 1987. 85p. Dept. of Interior, 1951 Kidwell 
Dr., Vienna, VA 22180. File Number T187900694. 

Offshore statistics are reported for mineral leasing, explora- 
tion, and production activities on the submerged lands and seabeds 
of the Nation's Outer Continental Shelf (OCS), as of December 31, 
1985. This volume also reports selected state offshore statistics that 
are provided by the coastal states. 


0208 Waste Management 

REFER ALSO TO CITATION(S) 29974, 31748 

0209 Environmental Aspects 

REFER ALSO TO CITATION(S) 30092, 31455, 31725, 31748, 31807 


30075 (ESA-SP—54-VOL-3, pp vp) Discrimination be- 
tween crude oil spills and monomolecular sea slicks by air- 
borne remote sensors: Today's possibilities and limitations. 
Huehnerfuss, H.; Alpers, W.; Faest, O.; Lange, P. A.; 
Loffet, A.; Richter, K.; Schriel, R. C.; Skou, N.; Witte, F. 
(Bremen Univ., West Germany; Swedish Space Corp., 
Solna; Bundesanstalt fuer Wasserbau, Brunswick, West Ger- 
many; Belfotop P.v.b.a., Wemmel, Belgium; Deutsches Hy- 
drographisches Institute, Hamburg, West Germany). a 
1986. NTIS, PC A21/MF AOl1; ESA, Paris, France, 
volume set $90 Member States, AU, CN, and NO (+20% 
others). (EEE—86CH2268-VOL-3; LC—86-80109; ETN— 
87-98537; CONF-860997—Vol.3). 

From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 

" The applicability of X-band real aperture radars (RAR) to 
the discrimination between crude oil spills and monomolecular sea 
slicks was investigated. The images obtained by five airborne RAR- 
systems, flown nearly simultaneously at various angles to the wind 
direction, were analyzed. The results from flights over four differ- 
ent types of oil spills (Ekofisk crude, chocolate mousse, heavy fuel 
oil, medium fuel oil) and three monomolecular sea slicks (oleyl al- 
cohol, di-(thylenglycol)-mono-isostearyl ether, methyl oleate) show 
that the advantage of an imaging radar is its unequivocal potential 
for surveying large sea surfaces. However, RAR systems do not 
allow a discrimination between oil spills and sea slicks. Therefore, 
an airborne coastal patrol to identify oil spills reliably must utilize 
additional sensors. 


(ESA-SP—54-VOL-3, pp vp) pam ne: ek of oil 
induced fi 


pollution by laser- orescence. Camagni, P.; Co- 
lombo, G.; Koechler, C.; Pedrini, A.; Omenetto, N.; Rossi, 
G. Aug 1986. NTIS, PC A21/MF A0l; ESA, Paris, France, 
3 volume set $90 Member States, AU, CN, and NO (+20% 
others). (IEEE—86CH2268-VOL-3; LC—86-80109; ETN— 
87-98537; CONF-860997—Vol.3). 
From IGARSS ‘86 symposium; Zurich, Switzerland (8 Sep 
1986). 
” A method of laser-induced time-resolved fluorescencing for 
oil pollution monitoring was developed. The apparatus is based on 
excitation by the 3rd harmonic of an Nd:YAG laser, with a pulse 
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width of 4 nanosec, and pulse energy of 60 to 120 mJ. Fast spectral 
analysis of the fluorescent return is carried out by a multichannel 
analyzer with a gatable acquisition window of less than 5 nanosec. 
With the use of repetitive shots at increasing delay, observation of 
spectral emission decay is obtained. Differences in relative yield 
and decay time between different spectral regions constitute a char- 
acteristic set of signatures varying from oil to oil in an appreciable 
manner. Time-resolved spectra of a variety of commercial oils were 
collected in order to define fingerprinting criteria based on the mul- 
tispectral analysis of time decay. 


30077 en ee pp 3, BP ve) Oil slick detection 
with a sidelooking airborne itte, F. Aug 1986. 
NTIS, PC A21/MF AO; ESA Pat Paris, France, 3 volume set 
$90 Member States, AU, CN, and NO (+20% others). 
(IEEE—8 6CH2268-VOL-3; LC—86-80109; ETN—87- 
98537; CONF-860997—Vol. 3). 

From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 

An experimental inexpensive SLAR operating in X-band is 
described. It is used for generation of radar imagery from land and 
sea surfaces with spatial resolution similar to that of future satellite 
systems. Depending on the application, the SLAR is flown in dif- 
ferent aircraft such as the Cessna 207, Do28 or Do228. The SLAR 
was employed during the Archimedes 2 project (oil slick detection, 
qualification and classification in the North Sea). The data collected 
show the good ability of the SLAR to detect thin oil slicks, 1 
micron or less, on the water's surface. The observed shapes of the 
slicks are similar to those obtained from a UV and and IR sensor. 


30078 (ESA-SP—54-VOL-3, pp vp) Contributions to oil 
spill detection and analysis with radar and microwave radio- 
metry, results of the Archimedes 2 Gruener, K.; 


campaign. 
Bartsch, N.; Witte, F.; Schreiber, H.; Keydel, W. Aug 1986. 


NTIS, PC A21/MF AOl; ESA, Paris, France, 3 volume set 
$90 Member States, AU, CN, and NO (+20% others). 
(IEEE—86CH2268-VOL-3; LC—86-80109; ETN—87- 
98537; CONF-860907— Vol.3). 

From 1. ANS regional meeting; Pittsburgh, PA, USA (21 
Sep 1986). 

Oil spill detection with an X-band SLAR, a primitive L- 
band SAR, and 5 microwave radiometers (1.3 GHz, 32 GHz, 90 
GHz) is summarized. The SLAR and the radiometer were installed 
and flown in the same aircraft. All microwave sensors demonstrate 
their ability to be used within an oil pollution detection and clear- 
ance system. However, especially for the use of microwave radio- 
metry, a sufficient geometrical resolution has to be used in order to 
estimate thickness and volume of spilled oil with sufficient accura- 
cy. Statistical evaluation methods should be investigated in more 
detail for radar and for microwave radiometry. It seems possible 
that the higher statistical moments contain more detailed signature 
information on the chemical and geometrical quality of observed 
surface pollution. 


30079 ace’ ae Bowhead whale behavior in 
Alaskan 


relation to seismic exploration, Beaufort Sea, 
Autumn 1981, Study report (Final). Fraker, M.A.; Ljungblad, 
D.K.; Richardson, W.J.; Van Schoik, D.R. (LGL Ecologi- 
cal Research Associates, Inc., Bryan, TX (USA)). Oct 1985. 
45p. NTIS, PC A03/MF AOl1. 

Behavior of bowhead whales (Balsena mysticetus) in the 
eastern part of the Alaskan Beaufort Sea or near the Alaska/Yukon 
border was observed from a circling turbine-powered Goose air- 
craft on 10 dates from 12 September to 5 October 1981. On three of 
these dates, the whales were exposed t, noise impulses from seismic 
vessels 13 km or more away. Some behavioral data were acquired. 
In both the presence and the absence of seismic impulses, most bo- 
whicads appeared to be feeding in the water column, although slow 
travel and active socializing were sometimes detected. Sonobuoys 
detected bowhead calls both in the presence and the absence of 
seismic impulses. There was no clear evidence of unusual behavior 
in the presence of seismic impulses. 
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-_ (PB—87-165411/XAB) Exploration, development, 
and production of crude oil and natural gas (technical report). 
Appendix A. Analytical results. Hall, B. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). 31 Jan 1987. 749p. (EPA—530/SW-87/005A). 
NTIS, PC A99/MF E04. 
See also PB—87-165403, and Appendix B, PB—87-165429. 


The appendix provides a listing of analytical data for all of 
the sites sampled in the project. 


30081 (PB—87-165429/XAB) Exploration, development, 
and production of crude oil and natural gas (technical report). 
Appendix B. Sampling strategy. Hall, B. (Environmental 
Protection Agency, Washington, DC (USA). Office of Solid 
Waste). 31 Jan 1987. 43p. (EPA—530/SW-87/005B). NTIS, 
PC A03/MF AO1. 

See also Appendix A, PB—87-165411, and Appendix C, 
PB—87-165437. 

The appendix presents the EPA strategy for sampling wastes 
from oil and gas exploration, development, and production. The 
document also presents the sampling project objectives, the sam- 
pling design, the development of a concept of geographical zones 
with common characteristics, and the details of selection of samples 
sites. 


30082 (PB—87-165437/XAB) Exploration, development, 
ee ee ae 
C. Sampling reports. Volume 1 and Volume 2. Hall, 
B. (Environmental Protection Agency, Washington, DC 
(USA). Office of Solid Waste). 31 Jan 1987. 995p. (EPA— 
530/SW-87/005C). NTIS, PC A99/MF E06. 

See also Appendix B, PB—87-165429, and Appendix D, 
PB—87-165445. 

The appendix is comprised of sampling reports for each site 
visited during the field sampling portion of the project. There are 
46 reports, including 44 sampling reports and 2 reconnaissance re- 
ports. 


30083 (PB—87-165445/XAB) Exploration, development, 
and production of crude oil and natural gas (technical report). 
D. Analytical methods. Hall, B. (Environmental 
Protection Agency, a ale m, DC (USA). Office of Solid 
Waste). 31 Jan 1987. » (EPA—530/SW-81/005D). 
NTIS, PC A20/MF A011. 
See also Appendix C, PB—87-165437, and Appendix E, 
PB—87-165452; Portions of this document are not fully legible. 
The appendix describes the various methods employed by 
EPA to analyze the samples. 


— (PB—87-165452/XAB) Exploration, development, 

and production of crude oil and natural gas (technical report). 
Appendix E. Role and function of EPA (Environmental Pro- 
tection Agency) Sample Control Center. Hall, B. (Environ- 
mental Protection Agency, Washington, DC (USA). Office 
of Solid Waste). 31 Jan 1987. 343p. (EPA—530/SW-87/ 
00S5E). NTIS, PC A15/MF AOol1. 

See also Appendix D, PB—87-165445, and Appendix F, 
PB—87-165460. 

The Industrial Technology Division (ITD) of EPA has cre- 
ated the Sample Control Center to ensure the orderly flow of sam- 
ples and analytical data through the sampling, analysis and quality 
assurance system. The appendix gives the purposes and objectives 
of the Sample Control Center and an overview of the operations 
conducted by the Center. 


— (PB—87-165460/XAB) Exploration, development, 
and production of crude oil and natural gas (technical report). 
Appendix F. List of analytes. Hall, B. (Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Solid 
Waste). 31 Jan 1987. 112p. (EPA—530/SW-87/005F). 
NTIS, PC A06/MF AO1. 
See also Appendix E, PB—87-165452, and Appendix G, 
PB—87-165478. 
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The appendix presents ITD/RCRA compound data. It also 
includes a list of analytes ordered by chemical abstracts service reg- 
istry number and a list of analytes ordered by the analysis type. 


30086 (PB—87-165478/XAB) Exploration, development, 
and production of crude oil and natural gas (technical report). 
Appendix G. Sampling plan and sampling quality assurance/ 
quality control. Hall, B. (Environmental Protection Agency, 
Washington, DC (USA). Office of Solid Waste). 21 Jan 
1987. 55p. (EPA—530/SW- -87/005G). NTIS, PC A04/MF 
A0l. 

See also Appendix F, PB—87-165460. 

The appendix presents the sampling plan and the quality as- 
surance/quality control (QA/QC) plan for the Office of Solid 
Waste/Office of Water Regulations. 


30087 (STF—21A85007) Oil shore at Svalbard. Decay of 
oil and effects on the decomposition chain in seaweed walls. 
Sveum, P.; Sendstad, E. (SINTEF, Trondheim (Norway)). 
11 Jan 1985. 36p. (In Norwegian). NTIS (US Sales Only), 
PC A03/MF AOL. File Number DE87752012. 

Seaweed walls on Svalbard were artificially polluted with 
Statfjord crude oil, with 50:50 water/oil emulsion and decayed. It 
was experimented with 2 types of seaweed walls one with oxidizing 
and the other with reducing conditions. The references were with- 
out added oil and given a minimum treatment with organic absorp- 
tion agent in order to avoid leaking and pollution of higher animal 
life. The oil affected density and the microbial composition. Also 
the microfauna such as works get reduced density due to oil pollu- 
tion and some of the species are eliminated. The fraction of worms 
digesting bacteria increases when the seaweed wall is polluted by 
oil. The total decrease in the microfauna density concurs with an 
increase in inactive microbial biomass. Total biological activity 
measured as liberated carbon dioxide show only little change after 
oil pollution but the amount of oxidized show a definite increase. 
The oil composition clearly changes both under reducing and oxi- 
dizing conditions. The alterations during reducing conditions indi- 
cate that conditions in the seaweed walls at Svalbard are more het- 
erogenous than under warmer conditions. It seems therefore to be 
better conditons for biological decomposition of oil in seaweed 
walls at Svalbard than along the Norwegian coast. 21 tables, 23 
drawings. 


30088 (STF—21A85058) Shore cleaning after oil spills. A 
calculation model for resource and time consumption by res- 
toration. Danielsen, A.; Klokk, T.; Sandvik, J.; Scholten, B.; 
Seip, K.L. (SINTEF, Trondheim (Norway)). 11 Jun 1985. 
69p. (In Norwegian). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87752011. 

The report presents documentation of the background mate- 
rial for a shore cleaning model. With the model it is possible to cal- 
culate the value of one of three factors when two of them are 
known: 1) Desired cleaness after the action. 2) Resources: Person- 
nel, machines and euipment. 3) Time for the action. A number of 
key data for the shore pollution is assumed to be known, such as oil 
sweapt ashore (degree of covering etc.. The model uses standard- 
ized values for oil amounts on different shore types). The model in 
use gives a list of oil amounts collected from different shore types 
in different action phases. Lists of uses resources (personnel, ma- 
chines equipment), Action economy and action duration are also 
presented. The figures describing the shore restoration costs are 
based on experiences made mainly in Norway in shore cleaning ac- 
tions after oil spills. The action at Helgeland after a Greek ship- 
wreck (Deifovos) has been the main source. The shore cleaning 
methods discussed are mainly based on information obtained from a 
handbook of shore cleaning issued by Statens forurensningstilsyn 
(1983) (National Polution Control Authority). The information used 
for estimating damages to plant and animal life is basically taken 
from international literature since only few data concerning Norwe- 
gian conditions are available. The model is programmed in the data 
language VISTA. A documentation of the main structures is pre- 
sented in the report. 40 tables, 6 drawings. 
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0210 Legislation And Regulation 


30089 (DOE/IG—0239) The Economic Regulatory 
Administration's enforcement of stripper well oil oil pricing 
regulations, (USDOE Office of Inspector General, Washing- 
ton, DC). 12 May 1987. 12p. OSTI, PO Bx 62, Oak Ridge, 
TN 37831. File Number T187009735. 

Report to The Secretary. 

The review covered the status of enforcement actions affect- 
ing 41 companies that challenged DOE's position as well as other 
(nonlitigant) producers that were not audited for either all or part 
of the price control period. We found that ERA had completed 
post-litigation reviews of only 5 of the 14 major refiner litigants and 
only 2 of the 27 smaller independent refiner litigants. It is recom- 
mended that ERA expedite reviews to identify and recover over- 
charges from major litigants, direct the performance of onsite re- 
views of independent litigants when the discovery process is not 
producing the desired results, give priority consideration to initiat- 
ing reviews of producers of stripper oil which were unaudited or 
partially audited, and develop a plan for completing enforcement 
actions for stripper oil violations. 


0220 Transport, Pipelines, And Handling 


30090 (NEI-NO—12, pp 1-40, Paper T6) Two-phase 
flow research at SINTEF and IFE: some experimental results 
and a demonstration of the dynamic two-phase flow simulator 
OLGA. Bendiksen, K.H.; Malnes, D.; Moe, R.; Brandt, I, 
Fuchs, P.; Linga, H. 1986. NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8608173—Pt.2). 

From Offshore Northern seas conference; Stavanger, 
a oe aa 1986). 

SINTEF Two-phase Flow Laboratory, built as a recog- 
nition a ‘the fact that appropriate two-phase flow data were un- 
available, has been operational since 1983. The laboratory is pro- 
ducing high quality data for the simultancous flow of gas and oil in 
an 8 in. pipe at pressures up to 100 bar. Originally equipped with a 
400 m horizontal line terminating in a 52 m vertical riser, the labo- 
ratory has later been rebuilt to provide data for flow in inclined 
pipes. In advance and parallel to the experimental work, the fully 
transient two-phase pipeline simulation program OLGA was devel- 
oped by IFE (Institute for energy technology). Initially designed 
for a single pipeline, The program has later been extended to cover 
pipe networks. A steady state version is also available. The paper 
presents selected experimental results from the Two-phase Flow 
Laboratory. The steady state flow behavior is illustrated by flow 
pattern maps, pressure drop and liquid hold-up data. The transient 
terrain slugging mechanism is also identified. Flow predictions by 
the steady state version of OLGA are compared to the correspond- 
ing experimental observations. The transient simulation package 
was used to predict the onset of terrain slugging and the predic- 
tions are compared to the experiments. Finally, a typical case run 
with OLGA is presented. 7 references. 4 tables. 20 figures. 


0230 Properties 


REFER ALSO TO CITATION(S) 29950, 30057 


30091 Characterization of the binding sites of vanadium 
compounds in heavy crude petroleum extracts by electron par- 
amagnetic resonance spectroscopy. Reynolds, J.G.; Gallegos, 
E.J.; Fish, R.H.; Komlenic, J.J. (Chevron Research Co., 
Richmond, CA). ” Energy and Fuels; 1: No. 1, 36-44(Jan-Feb 
1987). Contract AC03-76SF00098. 

The high-performance liquid chromatographic (HPLC) sepa- 
rated fractions of pyridine/water extracts of selected crude petro- 
leums were analyzed by electron paramagnetic resonance (EPR) 
spectroscopy to determine the first coordination sphere around the 
vanadium. The extracts were separated by polarity on an octade- 
cylsilane column (ODS) into three fractions - low, moderate, and 
high polarity. As determined by EPR, the Boscan moderate-polar 
and Prudhoe Bay moderate- and low-polar fractions exhibited N2S: 
coordination. Cerro Negro and Wilmington moderate-polar frac- 
tions showed S, coordination, and the Boscan low-polar fraction 
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showed Ni, coordination. The coordination of the Cerro Negro 
low-polar fraction had distinctly different parameters, showing a 
NOS; coordination. These results are important in the identification 
of non-porphyrin metal-containing compounds in heavy crude pe- 
troleums and residua. 74 references, 6 figures, 3 tables. 


0240 Storage 


30092 (DOE/PO/21431—T5) United States Department 
of Energy strategic petroleum reserve: Environmental moni- 
toring report: Annual 1986. (Boeing Petroleum Services, 
Inc., New Orleans, LA (USA)). Apr 1987. Contract AC96- 
85PO21431. 108p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE87009808. 

The Strategic Petroleum Reserve (SPR) consists of six Gulf 
Coast underground salt dome oil storage complexes (four in Louisi- 
ana and two in Texas) and a marine terminal facility (in Louisiana). 
The environmental program is implemented by the management, 
operations and maintenance (MOM) contractor for the SPR on 
behalf of the Department of Energy. A primary goal of the MOM 
contractor is to ensure that all SPR activities are conducted in ac- 
cordance with sound environmental practices. Effective environ- 
mental monitoring provides a mechanism for assessing the impact 
of SPR activity on air, surface water, and ground water. Environ- 
mental monitoring during 1986 showed no adverse environmental 
impact resulting from SPR activities. 20 refs., 8 figs., 13 tabs. (AT) 


0250 Combustion 


REFER ALSO TO CITATION(S) 30070, 30267 


03 NATURAL GAS 
REFER ALSO TO CITATION(S) 30826, 30827 


gas conference. 25- 
Oslo, Norway. (Norsk Pe- 
troleumsforening, Oslo). 1985. 164p. (CONF-8509392—). 
NTIS (US Sales Only), PC A08/MF AO01. File Number 
DE87752145. 
From 3. European gas conference; Oslo, Norway (25 Sep 
1985). 

. The conference proceedings contain ten papers covering the 
following subjects: Norwegian gas policy; Bridging uncertain sup- 
plies with market demands; The West German gas industry be- 
tween market needs and supply potentials; Realities in the energy 
market; An American perspective on European natural gas prac- 
tices; The Dutch natural gas policy; Norwegian natural gas; USSR 
a ain. ad oe ee 
tors in western Erope - The Algerian contribution; Concluding re- 
anh: Siedils tenants abn gepeek ter 4 een et tee ae. 
ceedings. 


30094 (NEI-NO—5, pp 13, Paper 1) Norwegian gas 

Kristiansen, K. ent of Petroleum oa 
Energy, Norway). 1985. NTIS (US Sales Only), PC A08/ 
MF A0O1. (CONF-8509392—). 

From 3. Eurcpean gas conference; Oslo, Norway (25 Sep 
1985). 

Proven recoverable gas reserves in the Norwegian part of 
the North Sea are estimated at more than 2400 billion m3. The last 
years of drilling north of the 62nd Parallel have confirmed the pres- 
ence of gas in considerable quantities also in this area. Norway dif- 
fers from several producing countries in that the level of produc- 
tion is not motivated by her own consumption requirethents. With 
an annual consumption of about 7 million tons of oil and no natural 
gas the bulk of the production will have to be exported. There has 
been a consensus in Norway that the total petroleum production 
should be kept at a moderate level. Further, attention must be paid 
to a number of different considerations: (a) The Norwegian econo- 
my must remain diversified. Special considerations must be given to 
the interest of the fishing sector; (b) The non-oil sectors of the 
economy must be given satisfactory growth conditions; (c) Petrole- 
um activities should create the basis for the development of com- 
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petitive enterprises; (d) Stringent requirements must be placed on 
protection of the environment, worker’s conditions, safety and 
emergency preparedness; (e) Emphasis will be placed on regional 
and social considerations; (f) Foreign policy considerations must be 
part of the depletion policy. The penetration of gas in Norway has 
so far been hindered by - among other things - a plentyful supply of 
inexpensive hydroelectric power. This situation may be changed, as 
the scope for further development of cheap hydroelectric power di- 
minishes. Thus, natural gas might well be brought into use in the 
power sector. However, the bulk of the gas production is likely to 
remain available for export for the foreseeable future. 


0301 Reserves 


30095 (NEI-NO—12, pp 1-26, Paper T4) Economics of 
alternative transportation solutions for Norway's northern gas 
reserves. Wergeland, T. 1986. NTIS (US Sales Only), PC 
A10/MF A01. (CONF-8608173—Pt.2). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

The purpose of this paper is to attempt at focusing on the 
economics of various alternative ways of bringing the gas reserves 
off the coast of North Norway to the market. The paper does not 
dwell to much on technical details, nor does it try to employ very 
detailed models or calculations. It merely tries to put together some 
facts and numbers which might facilitate putting the gas reserves in 
perspective. In relation to the development of Tromsoe - flaket, 
which is almost a pure gas field area, the alternative of using the 
gas for large-scale production of electricity seems to be an interest- 
ing alternative, which should be considered carefully. Export of 
LNG (liquefied natural gas) to USA will at a minimum price of gas 
in the US market only give a netback value barely covering pro- 
duction costs. The opportunity value of the gas as LNG exports to 
USA is therefore quite low, unless gas prices in the US market are 
exceptionally high. 8 tables. 


30096 (NEI-NO—12, pp 1-16, Paper T1) Norway's gas 
reserves: An overview of existing reserves, markets and pros- 
pects for future gas transportation. Moe, A.B. 1986. NTIS 
(US Sales Only), Pc A10/MF A01. (CONF-8608173—Pt.2). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 a 1986). 

For the foreseeable future, market demand, rather than re- 
serves or technical constraints, is likely to determine the production 
level of natural gas from the Norwegian continental shelf. The fact 
that Norway is now in the privileged position of having gas re- 
serves for more than 100 years with today’s production rates, 
makes it even more important than before to coordinate the devel- 
opment of the different gas fields and make sure that each field is 
put into production at a time which is in agreement with an overall 
national strategy. Still, deep waters, harsh environment and often 
long distances to the market will lead Norway to continously direct 
large efforts towards developing new technology and cost effective 
development concepts. There is no doubt, however that Norway 
intends to remain a secure and reliable source of supply, both from 
a technical, a commercial and a political point of view in the dec- 
ades to come. 8 figures. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 30049, 30050, 30054, 30055, 30061, 30108 


30097 (DOE/METC—86/6039, pp 50-54) Disturbed 
zones, lateral ramps, basement block faults, and gas occur- 
rences in central Appalachians. Pohn, H.A. (Geological 
Survey, Reston, VA). Jul 1986. NTIS, PC A07/MF AOl. 
File Number DE86006613. (CONF-860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

Disturbed zones are narrow sequences of complexly thrust 
faulted and folded rocks that occur commonly between closely 
spaced pairs of thrust faults or less commonly in the hanging walls 
or footwalls adjacent to thrust faults. Proprietary seismic data show 
that these disturbed zones are the surface manifestations of imbri- 
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cate thrusts that are rooted to detachments at depth. Concentrations 
of disturbed zones are usually associated with gas fields, although 
the converse is not necessarily true. Radar data show that there are 
numerous areas where folds change wavelength abruptly along 
strike. This study hypothesizes that these abrupt changes in fold 
wavelength and plungouts of folds occur over areas where decolle- 
ments change stratigraphic levels along strike. It is further hypoth- 
esized that the reason for the change in depth to the decollement is 
that Precambrian basement block or strike-slip faulting at a slight 
angle to the direction of Alleghenian tectonic transport has forced 
crowding of the sedimentary stack against the fault face. This 
crowding has forced lateral ramps to form in much the same 
manner as tectonic ramps are formed above strike-parallel basement 
faults. The distribution of gas fields in the central Appalachian 
Valley and Ridge province shows a correspondence between the 
position of lateral ramps and terminations of gas fields. The seismic 
reflection profiles show that many lateral ramps overlie basement 
faults and complimentary studies show that the basement faults 
have been active throughout geologic time. Gas that might have 
been originally present in the subsurface could have leaked out of 
potential reservoirs through the shattered column of rock over the 
basement faults and associated lateral ramps. 


30098 (DOE/METC—86/6039, pp 99-117) Near-surface 
helium anomalies associated with faults and gas accumula- 
tions in western Pennsylvania. Roberts, A.A.; Roen, J.B. 
(Geological Survey, Denver, CO). Jul 1986. NTIS, PC 
A07/MF AO01. File Number DE86006613. (CONF- -860244— 


). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

To demonstrate the utility of mapping helium anomalies, two 
surveys of soil-gas helium concentrations were conducted in west- 
ern Pennsylvania. The first survey was carried out across a previ- 
ously mapped northwest-trending fault zone which cuts across both 
an area of previous hydrocarbon production and an area barren of 
hydrocarbons. The survey indicated that the helium content of the 
soil was anomalously high in a 30-m-wide zone above the mapped 
fault and fracture system. Similar results were obtained from tra- 
verses made across the hypothesized extensions of that zone. These 
data support the concept that helium concentration can be used to 
locate fault and fracture zones where location is precluded by more 
conventional mapping procedures. The survey indicated no signifi- 
cant difference in helium concentration from the area barren of hy- 
drocarbons to the depleted gas field. Previous studies suggest that 
reservoirs that have been expended for a few years lose their 
helium concentrations and therefore cannot produce an anomaly. 
The second survey, in Crawford County, traverses a part of the 
Athens gas field which is actively being extended and produced. 
The survey showed a significant helium anomaly for the gas field. 
Along the same sample traverse, no anomaly was observed across 
the suggested extension of the Tyrone-Mount Union lineament. Al- 
though the lack of an anomaly could preclude the existence of the 
lineament, the wide sample spacing (0.6 mi) may have limited the 
probability of encountering fractures that would concentrate 
helium. Helium surveys are useful in locating fracture zones and 
hydrocarbon reservoirs; however, the surveys must have individ- 
ually designed sample spacing and be used in conjunction with 
other geologic observations. 29 references, 14 figures. 


ais (DOE/METC—86/6039, pp 118-129) Landsat 
drocarbon 


structural interpretation for hy: exploration of a por- 

tion of Randolph and Pocahontas Counties, West Virginia. 

Hunter, H.A.; Absher, L. Jul 1986. NTIS, PC A07/MF 
A01. File Number DE86006613. (CONF-860244—). 

From Remote sensing symposium; Morgantown, WV, USA 


(23 — —— 

ed structural analysis of the Glady Field in east-cen- 
tral Won Vege was performed using Landsat multispectral scan- 
ner data to map fractures, anomalies, and major subsurface structur- 
al trends. Anomalies are elongate in a north to northeasterly direc- 
tion and parallel the belt of major fields west of the Allegheny 
Front. The Glady Field is located along the Gaody Fork anticline. 
The dominant lineament trend is north to northeasterly and appears 
to be cross-cut and in part offset by numerous northwesterly-trend- 
ing lineaments. These lineaments parallel the Petersburg Lineament 
zone in norther Randolph County. Significant correlation was made 
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between high initial flow rates ranging from 4 mm to 27 mm cubic 
feet of gas per day and fracture intersections, particularly in areas 
where three or more fractures intersect. Therefore, there is a direct 
correlation between multiple fracture intersections and production. 
Support for well locations and drilling records is recorded with the 
State of West Virginia, Department of Mines, Oil and Gas Divi- 
sion. The Landsat imagery was rectified to digitized 7.5” topo- 
graphic quad maps covering the study area to insure correct loca- 
tion of well sites. 3 references, 9 figures. 


30100 (SAND—87-0327) Multiwell Experiment: I, The 
marine interval of the Mesaverde Formation: Final report. 
(Sandia National Labs., Albuquerque, NM (USA); CER 
Corp., Las Vegas, NV (USA)). Apr 1987. Contract AC04- 
76DP00789. 274p. NTIS, PC E10/MF $7.18; 1; GPO Dep. 
File Number DE87009389. 

The Department of Energy's Multiwell Experiment is a field 
laboratory in the Piceance Basin of Colorado which has two over- 
all objectives: to characterize the low permeability gas reservoirs in 
the Mesaverde Formation and to develop technology for their pro- 
duction. Different depositional environments have created distinctly 
different reservoirs in the Mesaverde, and MWX has addressed 
each of these in turn. This report presents a comprehensive summa- 
ry of results from the lowermost interval: the marine interval which 
lies between 7450 and 8250 ft at the MWX< site. Separate sections of 
this report are background and summary; site description and oper- 
ations; geology; log analysis; core analysis; in situ stress; well test- 
ing, analysis and reservoir evaluation; and a bibliography. Addition- 
al detailed data, results, and data file references are given on micro- 
fiche in several appendices. 


0303 Drilling, Production, And Processing 
REFER ALSO TO CITATION(S) 30061, 30064, 30065, 30069, 31350 


30101 (DOE/METC—87/4073) Gas production from de- 
pressurization of bench-scale methane hydrate reservoirs: 
Technical note. Dominic, K.; Hilton, D. (USDOE Morgan- 
town Energy Technology Center, WV). Mar 1987. 13p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87001082. 

Gas flow decline curves were generated utilizing a bench- 
scale reservoir to help validate and assess computer models of gas 
production from gas hydrate-bearing reservoirs. Reservoir depres- 
surization experiments on synthetic methane gas hydrate were run 
at average conditions of 19.7 atm and 2.0°C (+-0.4°). The gas pro- 
duced averaged 25.5 liters of methane standard temperature and 
pressure (STP) from 353.7 grams of hydrate over a 6.3-hour run. 
Flow decline curves were of two distinct types. The production 
variables for the curve types were nearly identical, in a statistical 
sense, and shared characteristics produced by dissociation of the 
gas hydrate within the reservoir. The length of time required to 
produce all the available gas from hydrate dissociating within the 
reservoir was directly related to the amount of hydrate in the reser- 
voir and the amount of gas produced from the contained hydrate. 
Large volume decreases in the gas hydrates were noted after pro- 
duction by dissociation. This volume change could cause substantial 
alteration in the characteristics of an actual reservoir being pro- 
duced from natural gas hydrates. 8 refs., 9 figs., 2 tabs. 


30102 Facilitated transport of carbon dioxide and hydro- 
gen sulfide in ion exchange membranes. Way, J.D. Boulder, 
CO; Univ. of Colorado (1986). 186p. University Microfilms 
Order No. 87-00,398.Contract AI21-84MC21271. 

Thesis (Ph. D.). 

Steady-state fluxes of acid gases and mixtures with CH, 
were measured for ion exchange membranes (IEMs) containing and 
ethylene diamine (EDA) carrier. The IEMs were prepared by ex- 
changing EDA* in aqueous solution for counterions in 170 pm 
Nafion perfluorosulfonic acid ionomer films. Facilitation factors (F) 
of 26.7 to 1.44 were measured for CO2 feed gases with 1% to 100% 
COs, respectively. The H2S F value was 15.8 for a 5% feed gas, 
increasing to 24.1 at a 1% feed. Facilitation factors measured for 
both CO: and HeS in IEMs were larger than those for immobilized 
liquid membranes containing 1 M EDA solution. Separation factors 
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for acid gases over CH, of up to 552 and 1200 were observed for 
CO; and HS, respectively, during binary mixture experiments. In 
experiments with CO2/HsS/CH, feed mixtures, separation factors 
ranged from 503 to 1170. The IEM separation factors compare 
very well with those for commercial cellulose ester membranes 
which range from 21-30. In competitive transport experiments, CO. 
was preferred over HS for all feed composition studied because 
the equilibrium constant (K/sub eg/) for the CO./EDA reaction 
was 326 times that for the HaS/EDA reaction. The CO2/H2S flux 
ratios ranged from 2.85 to 103. The implication of these data is that 
an EDA IEM could separate and fractionate a CO2/HaS mixture. 
The same competitive effect was observed during CO2/H2S experi- 
ments. Analytical models based on constant carrier concentration 
predicted CO, and HS facilitation factors very well. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 29931, 30095, 30096, 30109, 30110, 30111, 
30750, 30753, 30756, 30968 


(NEI-NO—5, pp 17) West German gas industry 
between market needs and supply potentials. thon, 1985. 
NTIS (US Sales Only), PC A08/MF AOl. (CONF- 
8509392—). 

From 3. European gas conference; Oslo, Norway (25 Sep 
1985). 
sais meni anes tie Geant ta ends 
primary energy consumption until the year 2000 will only be mar- 
ginal. The rate most frequently quoted is perhaps 6 % over 16 
years. Given this slight increase in primary energy consumption 
and, substantially, stagnation in end energy use, the share of natural 
gas in the primary energy market may increase to some 17 %, ex- 
ceeding today’s level by ca. 1,5 percentage points. To make this 
progress, it is necessary to halt the decline in gas sales to power 
stations, to achieve a slight expansion in the industrial sector, and 
to continue the expansion of gas sales to residential and commercial 
users at roughly the same pace as at present. The level of firm sup- 
plies to cover the targeted West German gas demand for the year 
2000 is about 80 %. The gas will be accounted for by production 
forecast for domestic fields as well as agreed imports from the 
Netherlands, the Soviet Union, Norway and Denmark. Today, in 
1985, Norwegian gas provides roughly 12 % of West German gas 
supplies, but its share in current firm supplies for the year 2000 is 
only 5 %. The reason is the decline in supplies under existing 
agreements for Norwegian gas. Since the early seventies, the West 
German gas industry has conciously, and with some success, pur- 
sued a policy of diversifying sources of supply. It would be consist- 
ent with this policy to increase, rather than to decrease, the shore 
of Norwegian gas in overall supplies. These strategical consider- 
ations alone are sufficient reason for the West German gas industry 
to have a particular interest in new long-term agreements for Nor- 
wegian gas. 


a (NZERDC—137) Analysis of market shares for 

and electricity: Indicative costs and benefits of gas reticu- 
lation. Scott, WD. (Scott (W.D.) and Co. (NZ) Lid. (New 
Zealand); ~— Zealand Energy Research and Development 
Committee, Auckland). Dec 1986. 47p. NTIS (US Sales 
Only), PC A03/MF AOI. File Number DE87900757. 

The initial cost-benefit analysis suggests there is a consider- 
able margin of benefit available to extend gas reticulation in New 
Zealand. The cost-benefit results are sensitive to assumptions on re- 
source costs (gas and electricity) and penetration rates but not to 
electricity distribution costs. The resource cost of gas is based on a 
depletion related opportunity cost and in equivalent terms is only 
3% to 5% of the electricity resource cost. Comparison of market 
prices suggests that gas is at least 50% if not more of the electricity 

price, dependent on the level of market and locality. A net national 
benefit of $381,000 (in 1982 dollars) is available to meet the overall 
additional costs of gas penetration for new reticulation units (of 100 
consumers) and $311,052 is available to meet the additional costs of 
gas penetration for existing reticulation units (of 100 consumers). 
Breakeven is $6.92/GJ gas resource cost for new reticulation unit 
and $2.95/GJ for existing reticulation units. Results indicate the 
market split is not in the national interest and further gas consump- 
tion should be encouraged. 


30105 (PB—87-177192/XAB) Potential for natural gas 
use in the advanced-ceramics industry. Topical report. Rosset- 
ti, M.; Vejins, V.R. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1986. 62p. NTIS, PC A04/MF AOl. 

Natural gas fulfills slightly more than 50% of the total 
energy needs of the advanced-ceramics industry. Gas is prevented 
from further market penetration primarily due to the inadequacies 
of gas-based firing technology relative to firing/sintering in low- 
oxygen partial pressure atmospheres such as disassociated ammonia. 
This study develops an integrated data base on production process- 
es, costs, and technology/market characteristics of the advanced- 
ceramics industry and to estimate the potential for natural gas con- 
sumption under alternative growth and technology assumptions; 
and to provide a base of information to evaluate the relative merits 
of gas-technology options to the needs of the advanced-ceramics in- 
dustry. Results indicate that gas technology must develop in three 
areas in order to increase the usage of natural gas relative to elec- 
tricity in the advanced-ceramics industry: (1) improved temperature 
control; (2) higher use temperatures; and (3) ability to be used at 
low-oxygen partial pressures. 


0308 Environmental Aspects 


— ALSO TO CITATION(S) 30080, 30081, 30082, 30083, 30084, 30085, 


30106 (NILU-F—10/84) Pollution from burning of natu- 
ral gas to the oil fields in the North Sea. Hov, Oe. (Norsk 
Inst. for Luftforskning, Lillestroem). 1984. 6p. (In Norwe- 
ian). (CONF-8405430—1). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87752005. 
From Clear air conference; Bergen, Norway (9 May 1984). 
The report gives a brief survey of pollution due to burning 
of natural gas. The extent of natural gas burning is summarized for 
the years 1978 to 1982. From this the amount of exhaust gases is 
estimated. Some exhaust gas components have been measured and 
amounts of exhaust due to burning compared to total discharge in 
Great Britain and Norway is approximated. 2 tables, 5 drawings, 8 
references. 


30107 (PB—87-172813/XAB) Wind-tunnel modeling of 
the Thorney Island Heavy Gas Dispersion Trials. Final 
report, January 1985-July 1986. Davies, M.E.; Inman, P.N. 


(British Maritime Technology Ltd., Teddington). Sep 1986. 
206p. (BMT—25003). NTIS, PC A10/MF AO1. 

A large number of wind-tunnel simulations of the Thorney 
Island Heavy Gas Dispersion Trials were performed at scales be- 
tween 1:40 and 1:250 to establish overall trends with model scale 
and source conditions. The object was to assess the ability of wind 
tunnels to predict vapor dispersion from accidental releases. Most 
of the analysis was based upon the use of peak-concentration statis- 
tics. An overall picture of good model - full-scale comparisons has 
emerged from a pattern of significant variability between individual 
realizations at both model and full-scale. Within the confidence of 
determining trends from such a set of results, support is given to 
the validity of relatively small-scale modeling, particularly in the 
presence of sharp-edged dispersing elements such as vapor fences. 


0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 32047 


30108 (DOE/METC—86/6039, pp 82-98) Lineament ap- 
plications in eastern gas shales. Pratt, H.R.; Robey, E.H.; 
Wojewodka, R.A.: Mercer, J.C. (EG & G WASC, Inc., 
Morgantown, WV). Jul 1986. NTIS, PC A07/MF AO01. File 
Number DE86006613. (CONF- 860244—). 

From Remote sensing symposium; Morgantown, WV, USA 
(23 Apr 1986). 

A geostatistical analysis was conducted to examine the ef- 
fects of Sean on Devonian shale gas wells in three areas 
within the Appalachian basin. These study areas (southwestern 
West Virginia; eastern Meigs County, Ohio; and Floyd County, 
Kentucky) were selected to determine if the effects of lineaments 





03 NATURAL GAS 
0309 Artificial Stimulation 


on gas production vary in areas of dissimilar natural fracture densi- 
ty. In addition, three experienced lineament mappers were contract- 
ed to provide their lineament interpretations of each area. These 
sets of maps were analyzed to establish if any of the various meth- 
odologies that were used to identify lineaments were more efficient 
for locating effective fracture zones in the Devonian shales. Pro- 
duction data, including final open flow and 10-year cumulative pro- 
duction, were gathered for 847 Devonian shale gas wells in the 
areas of study. The proximity and density of lineaments near each 
well were collected from each of the contractor's maps. Gas pro- 
duction was not found to consistently correlate with any of the lin- 
eament variables. Although some similar remote sensors were used 
by the contractors, their maps were vastly different. The lack of 
consistent relationships between lineaments and production, cou- 
pled with the degree of disparity in lineament locations, indicated 
that more accurate methods of mapping lineaments are necessary 
before lineament maps can become a useful tool for hydrocarbon 
exploration. 12 references. 


0310 Legislation And Regulation 


30109 (DOE/EIA—0505) An analysis of natural gas con- 
tracts: Volume 3, Contract provisions covering production of 
new gas. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). 11 May 1987. 
136p. NTIS, PC A07 - GPO. File Number DE87009811. 

This report examines contracts for gas flowing under Natu- 
ral Gas Policy Act (NGPA) Sections 102, 103, 107, and 108 (de- 
fined as “new” natural gas from post-NGPA wells) as the contracts 
existed in 1984 and the first half of 1985. The form EIA-758(A), 
“Natural Gas Well Producer/Purchaser Contract Report,” is the 
principal data source for the analysis. Interstate contracts for new 
natural gas need not be filed at FERC, and there is no central 
source for information on intrastate contracts covering new natural 
gas. Thus, this survey is the only comprehensive source of informa- 
tion on contract terms in effect from 1982 to 1985. This survey was 
based on a stratified sample of 1086 post-NGPA wells. Some of the 
issues addressed in the report are: why new-gas prices have been 
slow in adjusting to the gas surplus; how contracts are being struc- 
tured now in the move to a deregulated environment; and the 
downward flexibility of new-gas contracts in light of the recent 
sharp decline in oil price. The remainder of this report consists of 
the following sections: Chapter 2 discusses the rationale for long- 
term contracting and describes basic contract terms and relevant 
historical events since the NGPA; Chapter 3 describes the regula- 
tory history covering new natural gas; Chapter 4 describes the con- 
tract structure in place in 1985, reporting the frequency of specific 
price terms for different types of gas; Chapter 5 describes the 
mechanisms used to price the gas in 1985 and how much price 
flexibility was evident in different types of contracts; and Chapter 6 
summarizes the conclusions. 14 refs., 5 figs., 13 tabs. 


0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 30090, 30095 


30110 (KTM/E-D—116) Costs and profitability of re- 
gional distribution of natural gas. Lihavainen, L.; Kaup- 
pinen, H. (Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy Dept.). Sep 1986. 83p. (In Finnish). NTIS 
(US Sales Only), PC A0O5/MF AOI. File Number 
DE87751980. 

The aim of this study is to discover prerequisites which the 
realization of regional natural gas distribution to small-scale con- 
sumers requires. At the beginning of this study there is some gener- 
al information about the quality and utilization of natural gas. Dis- 
tribution techniques, equipment and pipeline calculations have also 
been studied. The costs of regional distribution systems and eco- 
nomic analyses are the most important aspects of this study. The 
principles concerning tariffs have also been examined. The costs 
were estimated by using questionnaires, which were sent to the gas 
distribution companies and energy companies. The transportation 
costs for natural gas are only a sixth to a fourth of those necessary 
for district heating networks. So a natural gas pipeline could be 
built for those housing areas, where district heating is no longer 


ERA-12/15 / 4160 


economic. Economic analyses are made on the basis of annuitant 
and repayment methods. Realization of gas distribution to those 
areas in question is economic provided that at least one third of the 
houses in the area are supplied from the same pipeline. The area 
has to be near to already existing pipe, if there are not any bigger 
consumers in the area. The houses should also be situated relatively 
close to each other. Because of the nature of regional gas distribu- 
tion it is almost always economic to join blocks of flats and other 
big buildings to a gas distribution network. 


30111 (NEI-NO—12) Gas transportation conference. 
(Norsk Petroleumsforening, Oslo). 1986. 208p. (CONF- 
8608173—Pt.2). NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE87752021. 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

This section of the proceedings contains six papers covering 
the following topics: Norway's gas reserves: an overview of exist- 
ing reserves, markets and prospects for future gas transportation; 
The impact of technology advances on the conversion of remote 
northern Norwegian gas to marketable liquid products; Concepts 
for seaborne transportation of liquefied gases and gas products; The 
economics of alternative transportation solutions for Norway’s gas 
reserves; Early experience from operation of a integrated gas gath- 
ering and terminal system; Two-phase flow research at SINTEF 
and IFE: some experimental results and a demonstration of the dy- 
namic two-phase flow simulator "OLGA”. Separate abstracts were 
prepared for 4 papers of the section. 


30112 (NEI-NO—12, pp 1-34, Paper T5) ae experi- 
ence from operation of an integrated gas gathering and termi- 
nal system. Sael, E.; Tveit, OJ. 1986. NTIS (US Sales 
Only), PC A10/MF Al. (CONF-8608173—Pt.2). 

From Offshore Northern seas conference; Stavanger, 
eas (26 Aug 1986). 

The integrated gas gathering and terminal system described 
in this paper is the Statpipe system for the transportation of gas 
from the Statfjord, Gullfaks and Heimdal fields in the North Sea. 
Approval of the Statpipe project in June 1981 left only 4 1/2 years 
for design, construction and start-up of the system. Two main goals 
- to deliver gas to the European buyers before 1 January 1986, and 
to keep costs within the budget - were both met with good mar- 
gins. The Statpipe system consists of altogether 882 km of pipelines, 
842 km offshore and 40 kn onshore, two riser platforms, a gas ter- 
minal and a pipeline control center. The Statpipe transportation 
system is a typical one-string system; even the two trains of the ter- 
minal represent no redundancy, since both are required for normal, 
average delivery. This puts extreme reguirements on reliability and 
maintainability of the plant. It is belived that it is correct to say that 
the experience with the technical plants and equipment so far has 
been very favorable. An indication of this is the performance of 
Statpipe so far in terms of availability. 12 figures. 


0330 Properties 


30113 (PB—87-157855/XAB) —— of natural 
1917-1986. Data file. Hamak, J.; R.; Cu 
(Bureau of Mines, Amarillo, TX (USA). fidtiens Field od 
ations). 1986. mag tap. NTISCP T02. 

Supersedes PB—86-224607; Source tape is in the ASCII 
character set. This restricts preparation to 9 track, one-half inch 
tape only. Identify recording mode by specifying density only. Call 
NTIS Computer Products if you have questions. 

The tape contains routine analyses and related source data 
for 14518 natural gas samples. These samples were collected as a 
part of a continuous survey of the free world for occurrences of 
helium. The survey has been conducted in the United States by the 
Bureau of Mines since 1917. In late 1965, the study was expanded 
to include foreign gasfields. Samples released for publication have 
been published in a series of USBM bulletins and information circu- 
lars. The tape contains samples received through December 31, 
1986 that were released for publication. There is one record on the 
tape for each sample analysis. The tape does not contain a label, 
standard or non-standard. The tape is a nine-track, 1600 BPI, odd 
parity, ASCII tape. Each record contains 365 characters. The 
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records are blocked 1 (one) per block. Helium Field Operations of 
the Bureau of Mines, located in Amarillo, Texas, may be contacted 
for further information. 


0340 Combustion 
REFER ALSO TO CITATION(S) 30106 
0350 Storage 


30114 (NZERDC—122) Filament reinforced CNG [com- 

natural gas] cylinders. (Raines, Rice and Stevens 
Ltd., Auckland (New Zealand); New Zealand Energy Re- 
search and Development Committee, Auckland). Jan 1986. 
28p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87900752. 

A study has been made of the possibility of and the problems 
inherent in the manufacture in New Zealand of Compressed Natu- 
ral Gas (CNG) storage cylinders of Fibre Reinforced Plastic (FRP) 
or similar materials. The inquiry has not been explicitly directed to 
any particular application but motor vehicle CNG fuel systems 
have received special attention. Fiber reinforced materials include 
not only the commonly recognized ‘fiber-glass’ but reinforced con- 
crete, complex metal alloys, and various specialized combinations 
of plastic and reinforcing fiber. In the case of pressure vessels, it 
also includes those reinforced by the winding on of an external 
layer of wire. Unless otherwise stated the use in this report of the 
generic term ‘FRP’ will refer to reinforcing fibers embedded in an 
organic resin matrix, e.g., epoxy. The vast variety of base and rein- 
forcing materials has made it necessary for the authors to eliminate 
from their principal consideration all but the most promising combi- 
nations of materials. It therefore does not necessarily follow that 
the omission of a particular composite material or technique means 
that it has been overlooked. The conclusions are summarized in 
section 3 ‘Summary of Conclusions’. The background material 
giving rise to the conclusions is covered in more detail under the 
various section headings. 62 refs., 3 figs. 


04 OIL SHALES AND TAR SANDS 
0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 30057 


30115 (DOE/FE/60177—2305-Vol.1) Western Research 


process techno 
April 1986: Volume 1, Final report. 
Smith, V.E.; Marchant, L.C.; Covell, J.R.; Sheesley, D.C. 


(eds.). (Western Research Inst., Laramie, WY (USA)). Dec 
1986. Contract FC21-83FE60177. 257p. NTIS, PC A1l2/MF 
A01; 1; GPO Dep. File Number DE87008444. 

This report summarizes the major research investigations 
conducted by the Western Research Institute over the period April 
1983 through September 1986. The studies were undertaken as part 
of the research within the Department of Energy's programs in oil 
shale, tar sand, underground coal gasification, and advanced proc- 
ess technology. Investigations were conducted to determine the 
physical and chemical properties of materials suitable for conver- 
sion to liquid and gaseous fuels, to evaluate processes for such con- 
version, to test and evaluate innovative concepts for conversion, to 
determine potential environmental impacts related to development 
of commercial-sized operations, and to evaluate methods for mitiga- 
tion of potential environmental impacts. The report is divided into 
two volumes. Volume 1 consists of 70 articles that summarize the 
findings of the major research efforts that were undertaken. More 
detailed information can be found in the related publications listed 
at the end of the individual articles. References for each section, 
e.g., Oil shale, are located at the end of each section. Volume 2 is a 
listing of publications, presentations, and other professional activi- 
ties that have resulted from the work conducted under this Cooper- 
ative Agreement. Selected papers in this volume have been proc- 
essed for inclusion in the Energy Data Base. 


04 OIL SHALES AND TAR SANDS 
0409 Waste Research And Management 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 29950, 30115 


30116 (UCRL—95876) Oil shale as relations 
and heats of pyrolysis and dehydration. Camp, D.W. (Law- 
rence Livermore National Lab., CA (USA). 6 May 1987. 
Contract W-7405-ENG-48. 17p. (CONF-8704104—3). 
NTIS, PC A02. File Number DE87009743. 

From 20. oil shale symposium; Golden, CO, USA (21 Apr 
1987). 

New relations are developed for calculating enthalpy 
changes during heating, retorting, or cooling of raw, spent, or 
burned oil shales of various compositions. The relations describe 
the sensible heats of the minerals, kerogen, and char, and the reac- 
tion heats of kerogen pyrolysis and bound-water dehydration. The 
mineral sensible heat is obtained by summing the “handbook” en- 
thalpy values of the constituent minerals. A relation for the heat ca- 
pacities of kerogen and char as a function of their molecular formu- 
la and temperature is developed by correlating the heat capacities 
of several model organic compounds. Simpler relations for mineral, 
kerogen, and char heat capacities are derived specifically for Green 
River shale. For Green River shale, a relation for the extent of 
mineral dehydration as a function of temperature and a value for 
the heat of this dehydration are based on available data. The heats 
of Green River kerogen pyrolysis at 500°C after rapid heating, and 
near 350°C during slow heating are obtained by careful analysis of 
existing data. The new relations show excellent agreement at all 
temperatures with available data for the enthalpy requirements of 
heating raw, spent, and burned Green River shale of widely vary- 
ing grades. They should be accurate at temperatures above those 
for which oil shale calorimetric data are available, since they are 
based on accurately measured high-temperature enthalpies of the in- 
dividual minerals and model compounds. The relations can be 
easily adapted to shales having different mineral and organic com- 
positions, such as Devonian shales. 41 refs., 10 figs., 6 tabs. 


0406 Direct Uses And By-products 


30117 (EGG-M—10487) Non-synfuel uses of oil shale. 
Knutson, C.F.; Russell, P.L.; Dana, G.F. (EG and G Idaho, 
Inc., Idaho Falls (USA); Russell (P.L.), Denver, CO (USA); 
Dana (G.F.), Laramie, WY (USA)). 1987. Contract ACO7- 
761D01570. 15p. (CONF-8704104—2). NTIS, PC A02. File 
Number DE87009717. 

From 20. oil shale symposium; Golden, CO, USA (21 Apr 
1987). 

A number of non-synfuel uses of oil shale have been devel- 
oped and are being investigated on a world wide basis. Oil shale 
has been utilized in a non-synfuel mode from prehistoric times, so 
current innovative non-synfuel oil shale applications should not be 
a surprise. Alternate uses of oil shale are reported in direct combus- 
tion for heat and power generation, cement, agriculture, insulation, 
building material, extractive metallurgy and as heavy metal sources. 
Numerous byproducts have also been developed. 25 refs., 7 figs., 2 
tabs. 


0409 Waste Research And Management 





04 OIL SHALES AND TAR SANDS 
0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 30115 


05 NUCLEAR FUELS 
0501 Reserves, Exploration, And Mining 


30118 (PER—147) Uranium prospecting in the main 

- 1, Historical review, summary 
of exploration statistics and resource estimates on a company- 
by-company basis and economic viability of the main Karoo 
basin. Van der Merwe, P.J. (Nuclear Development Corp. of 
South Africa (Pty.) Ltd., ar Pretoria). Dec 1986. 
133p. NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE87702237. 

Contains a map. 

Prospecting for sandstone-hosted uranium deposits in the 
Main Karoo Basin started in 1969 and ceased during 1985. Al- 
though some farms are still under option, no further exploration in 
the short term is envisaged. Uranium deposits were located in sedi- 
ments of the Lower Beaufort Group, and Elliot and Molteno For- 
mations of the Stormberg Group. Reasonable Assured and Estimat- 
ed Additional Resources recoverable at less than $130/kg U 
amount to 31 211 t U. The Southern Karoo region has the largest 
share with 93 % of the resources. The 4 major orebodies east of 
Beaufort West, i.e. Rystkuil and its extensions, Haanekuil, Karee- 
poort and De Pannen contain 50 % of the Southern Karoo’s re- 
sources. These four deposits also contain 60 % of the molybdenum 
resources, and constitute the single most viable mining district in 
the Main Karoo Basin. The economic viability of the four orebo- 
dies mentioned above was investigated and, at a uranium price of 
R78,05/kg U and a molybdenum price of R13,08/kg Mo in 1985 
money terms, the DCFROR yield is 16,3 % after tax. These depos- 
its have a life of 20 years at an annual production rate of 800 t ura- 
nium and approximately 600 t molybdenum. The molybdenum pro- 
duction is sufficient to supply the country’s current needs. Taking 
cognisance of the fact 89 % of the revenue is generated by uranium 
and the current oversupply of uranium on the world markets, it is 
unlikely that these deposits would be exploited in the short to 
medium term, unless an urgent need for a domestic molybdenum 
source arises. 


0504 Feed Processing 


30119 (CONF-861068—19) Cyclic voltammetric study of 
the reduction of U(ID) to uranium metal in molten LiCl- 
NaCl-CaChk-BaCh-UCls. Poa, D.S.; Tomczuk, Z.; Steunen- 
berg, R.K. (Argonne National Lab., IL (USA)). 1986. Con- 
tract W-31109-ENG-38. 7p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87004735. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Cyclic voltammetry was used to investigate the electrochem- 
istry of the reduction of UCls to uranium metal in molten LiCl- 
NaCl-CaCh-BaCl. (49.7-8.0-26.5-15.8 mol %) containing dissolved 
UCls. The purpose of the study was to obtain information on the 
kinetics of the reaction, which will be used in the design of elec- 

ing equipment for the reprocessing of core and blanket fuel 


trorefining 

discharged from the Integral Fast Reactor (IFR). The electrorefin- 
ing operation employs the above salt as the electrolyte and a liquid 
cadmium pool as the anode. 


30120 (RFP—3931) Chemistry research and development: 
Annual progress report, October 1, 1984 through September 
30, 1985. Gilbert, K.V. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 18 Aug 1986. Con- 
tract AC04-76DP03533. 74p. NTIS, PC A04/MF AO0O1. File 
Number DE87005788. 

Research by the following RFP groups is reported: product 
integrity and surveillance; chemical research; aqueous process 
reed development; and pyrochemical process development. 
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0505 Uranium Enrichment 


30121 (COGEMA-CONF—86-3) Laser and gaseous dif- 
fusion. Schneider-Maunoury, A.; Decool, F. (Compagnie 
Generale des Matieres Nucleaires (COGEMA), Centre de 
Pierrelatte, 26 (France)). Jun 1986. 9p. (CONF-860603—26). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87751655. 

From 4. European nuclear conference and 9. FORATOM 
congress (ENC '86) and international nuclear trade fair; Geneva, 
Switzerland (1 Jun 1986). 

The aim is to compare these two technologies, for uranium 
enrichment, to underline the certainties and uncertainties surround- 
ing wrap their challenge, and to see how they will contribute, with 
their specific characteristics, to provide a continuous and reliable 
source of supply of enrichment services, from now to the next cen- 


30122 (K/CSD/TM—63) A finite volume scheme for cal- 
culating the interior flow in a gas centrifuge. Kirkpatrick, 
J.R. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). Dec 
1986. Contract AC05-840T21400. 35p. NTIS, PC A03/MF 
A0l; 1; GPO Dep. File Number DE87008352. 

A numerical algorithm which is designed to calculate the 
flow patterns in a gas centrifuge is presented. The nodal equations 
are derived using finite volume concepts, thus ensuring rigorous 
conservation of mass, momentum, and energy for the computational 
cells and for the entire rotor. The method for solving the systems 
of nodal equations is designed to produce a steady-state solution 
using a mixture of time-dependent and time-independent equations. 
Streamlines for a sample configuration are shown. Comparison with 
results published by other authors shows good agreement. 11 refs., 
4 figs. 


30123 (KY/L—1453) PGDP [Paducah Gaseous Diffusion 


Harris, R.L. (comp.). (P: 
ducah Gaseous Diffusion Plant, KY (USA)). 22 May 1987. 
Contract AC05-840U21400. 420p. NTIS, PC A18. File 
Number DE87009868. 

This document is a compilation of Paducah Gaseous Diffu- 
sion Plant procedures on UF. handling, sampling, and analysis, 
along with associated QC/QA and safety related procedures. It was 
assembled for transmission by the US Department of Energy to the 
Korean Advanced Energy Institute as a part of the US-Korea tech- 
nical exchange program. 


0507 Fuels Production And Properties 
REFER ALSO TO CITATION(S) 30511 


30124 oe Behaviour of a single UO. sphere, ir- 
radiated at approximately 1900 K in the HFR at Petten. 
Linde, = van der. (Netherlands Energy Research Founda- 
tion, Petten). Dec 1986. 36p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number 9E87702081. 

A single UO: sphere, with an as-fabricated diameter of 1.15 
mm, an enrichment of 20% U-235 in U and a density of 96-100% 
TD, has been irradiated during 544 h in a compacted bed of Al,Os 
granules in an aluminum capsule placed in the D-8 core position of 
the HFR at Petten. Unexpected fission product release from a simi- 
larly irradiated sphere raised the surmise that the achieved maxi- 
mum temperature was beyond the 1100 K specified maximum. 
Main purpose of the post-irradiation examinations was to obtain an 
estimate of this maximum temperature. Axial gamma scanning of 
the capsule and microscopy of a cross section of the UO. sphere 
provided the results from which a maximum irradiation tempera- 
ture of about 1930 K has been derived. Evaluation of the measured 
fission product releases in relation to the calculated release contri- 
butions from fission product chain members emphasized the release 
governing role of the volatile precursors of a by itself non-volatile, 
radioactive, end member of a fission product chain. (Auth.). 12 ref- 
erences, 12 figures, 3 tables. 
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0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 30150 


(CEA-CONF—8762) Practical approach in reli- 
= analysis for mechanical systems: application to irradi- 

fuel reprocessing plant. Pear S.; Humbert, J.M.; 
pce D. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Dept. d'Etudes Mecaniques et 
Thermiques). Oct 1986. 7p. (In French - > 
(CONF-861027—3). NTIS (US Sales Only), PC /MF 
A01. File Number DE87752091. 

From 5. international conference on reliability and maintain- 
ability; om, © France (6 Oct 1986). 

Design and tests of equipments for the dismantling of fuel as- 
semblies for LWR or FBR in fuel reprocessing plants are studied 
for reliability. Three examples are given: 1. Qualitative analysis 
with fault trees and FMEA for a full equipment. This study enabled 
to propose preventive actions in order to reduce the severity or the 
probability of a failure. 2. Calculation of the probability of a failure 
for a part of a mechanical device. This study enabled to show that 
this part has a very high probability at failure and then, that it is 
necessary to foresee the possibility of repair. 3. Estimation of the 
availability of on equipment. Calculations were performed from test 
results on various prototypes allowing comparisons between them 
and allowing to verify if expected availability was reached. 


(CONF-870601—15) Dynamic subcriticality meas- 
the CF neutron noise method: Videotape. Mi- 
ks G.E.; Johnson, E.B. 
(Oak Ridge National Lab., TN (USA)). "1987. Contract 
ACO05-840R21400. . NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87008724. 
From Annual meeting of the American Nuclear Society; 
ee 
The capability to measure the subcriticality for a multiplying 
system with k-effective values as low as 0.3 was demonstrated for 
measurement times of approximately 10 s; the measured k-effective 
values obtained do not depend on the speed with which the solu- 
tion height is changed or on whether the tank is filling or draining. 
As in previous experiments, the low-frequency ratios of spectral 
densities are all that are needed to obtain the k-effective value. This 
method's effectiveness for systems where conditions are changing 
with time as demonstrated, probably exceeds the dynamic require- 
ments for most nuclear fuel plant processing applications. The cal- 
culated k-effective values using the KENO code and Hansen-Roach 
cross-sections compare well with the experimental values. Before 
the dynamic capability of the method can be considered fully ex- 
plored, additional dynamic experiments are required for other ge- 
ometries and fuel concentrations. 


30127 (JAERI-M—86-077) Chemical species of rutheni- 
oe a ee ow ee 
by means of *°U(,f)®Mo and their change 

treatments. Sato, T.; Motoki, R.; Izumo, M. (Japan eae 
Energy Research Inst., Tokyo). May 1986. 34p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87702211. 

Chemical complexities of ruthenium in nitric acid solution 
cause difficulties in removing this element from waste solution aris- 
ing from reprocessing of spent nuclear fuel. The waste solution 
from the *Mo production process by means of **U(n,f)®Mo reac- 
tion has similar chemical composition to that of spent nuclear fuel 
reprocessing. Chemical species and their relative abundance are 
supposed to be quite similar in the both waste solutions. Various ru- 
thenium species in the waste solution arising from ®*Mo production 
process were separated by high performance liquid chromatogra- 
phy for the both high level (VH-1) and medium level (MH-1) aque- 
ous waste solutions. Up to fifty species of ruthenium were separated 
by cation exchange chromatography with nitric acid. It is con- 
firmed by the cation exchange behaviors that most of these species 
are anionic and neutral ones. The transformation of chemical spe- 
cies of ruthenium and their relative abundance are determined after 
each waste treatment. The effectiveness of charcoal-zinc column 
treatment is ascribed to that the column removes not only positive- 
ly charged ruthenium species but also negatively charged rutheni- 


05 NUCLEAR FUELS 
0508 Spent Fuels Reprocessing 


um species and neutral ruthenium species from slightly acidic solu- 
tion. 


30128 (RHO-PB-SR—10-B-CP-Aug.86) Rockwell Han- 
ford Operations: Chemical : Monthly 
status report. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford tions). Aug 1986. Contract 
AC06-77RL01030. 34p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE87007169. 

During the first half of August, 90 metric tonnes uranium 
(MTU) of zircaloy-clad N-Reactor fuel were charged to the 
PUREX dissolvers; bringing the FY 1986 total to 1077 MTU. The 
N-Cell bi-monthly inventory, initiated July 16, was satisfactorily 
completed. PUREX waste volumes continued well below the 
PUREX projections. Cladding Removal Waste (CRW) was 29% 
below projections, Neutralized Zirflex Acid Waste (NZAW) was 
56% below projections, and miscellaneous waste was 58% below 
projections. The UO; plant began its third FY 1986 on August 25. 
Through August month-end, the current campaign had produced 
140 MTU. Early in the campaign the plant reached a record pro- 
duction rate of approximately 40 MTU/day or 108% of flowsheet. 
46 MTU of UOs were shipped to the Feed Materials Production 
Center. The RMC Line was shut down on August 13 due to an 
unacceptable number of contamination incidents, criticality specifi- 
cation concerns, and mechanical problems precluding continued 
RMC operations. Corrective action has been taken which includes; 
(1) removal and replacement of appropriate hood gloves on HC-9B; 
(2) new design and installation of inner glove rings; (3) removal of 
glass and decontamination of panels; (4) review of problems with 
personnel; (5) review of procedures by operators and engineers; (6) 
review of feed pump failures; and (7) conduct refresher training 
courses for RMC personnel. The RMC line will be restarted in 
early September. Plutonium metal production for the month was 
2% of the FY 1986 annual commitment, bringing the FYTD total 
to 58% vs a plan of 87%. Plutonium metal shipments for the month 
were 1% of the annual commitment plan bringing the FYTD ship- 
ment total to 55% vs a FYTD commitment plan of 77%. Metal 
shipments for FY 1986 are now forecast to be 66% of the original 
commitment. Extension of the RMC campaign into October will 
regain the lost FY 1986 production to approximately 88% of the 
original commitment. 


(RHO-PB-SR—10-B-CP-Oct.86) Rockwell Han- 
ford Operations: Chemical Processing Programs: Monthly 
status report. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Oct 1986. Contract 
AC06-77RL01030. 36p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87007171. 

On October 8, by direction of the Department of Energy, 
Richland Operations Office (DOE-RL), all plutonium processing 
operations were suspended due to findings of a criticality preven- 
tion specification violation at the Plutonium Finishing Plant (PFP). 
Remedial actions are in work: internal and external review commit- 
tees formed; start-up criteria developed; verification of restart ac- 
tions completeness by a Rockwell International Readiness Review 
team; Interim work controls for plutonium processing operations 
and maintenance activities in place. The PUREX Plant continued 
to perform repairs and upgrades on nonplutonium processing sys- 
tems and equipment. Such items included the east and west crane 
repair, preventive maintenance, calibration of instruments, as well 
as a number of electrical, pump, and steam valve repairs. The UOs 
Plant remained in a planned maintenance mode. 128 MTU’s of UOs 
are currently ready for shipment from FY86 processing. Flatcars 
are expected to arrive at Hanford November 15th. No plutonium 
metal shipments were made due to plant shutdown. Interim work 
controls are being established to request approval by DOE-RL for 
special shipment of material produced during October. Limited ac- 
tivities have been performed during shutdown to include personnel 
retraining, room 263 decontamination, support to investigation 
committees, restart plan development for selected activities and re- 
roofing of 2136-Z. 
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30130 (INIS-mf—10394) Release of fission products and 
post-pile creep behaviour irradiated fuel rods stored under dry 
conditions. Final report. Kaspar, G.; Peehs, M.; Bokelmann, 
R.; Jorde, D.; Schoenfeld, H.; Haas, W.; Bleier, A.; Rutsch, 
F. (Kraftwerk Union A.G., Erlangen (Germany, F.R.). 
Brennelement-Technologie; Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.)). Jun 1985. 
107p. (in German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE87751601. 

The release of moisture and fussion products (Kr-85, H-3 
and I-129) under dry storage conditions has been examined on six 
fuel rods which have become defective in the reactor. During the 
examinations, inert conditions prevailed and limited air inlet was al- 
lowed temporarily. The storage temperature was 400/sup 0/C. The 
residual moisture content of the fuel rods was approx. 5 g. At the 
beginning of the test, the total moisture content and 0.05% (max.) 
of the fission gas inventory were released. Under inert conditions, 
fission gas was not released during a prolonged period of time. 
Under oxidizing conditions, however, fission gas was released in 
the course of UO/sub 2/ oxidation. Post-pile creep of Zircaloy 
cladding tubes was measured at temperatures between 350 and 395/ 
sup 0/C and interval gauge pressures between 69 and 110 bar. The 
creep curves indicate that the irradiated cladding tube sepcimens 
still bear internal residual stresses which contribute through their 
relaxation to the post-pole creep. With 20 refs., 11 tabs., 41 figs. 


30131 (SAND—86-7158) Nondestructive evaluation of 
monolithic transportation casks for spent nuclear fuel. Eitzen, 
D.G.; Placious, R.C.; Swartzendruber, L.J.; Mordfin, L. 
(National Bureau of Standards, Washington, DC (USA); 
Sandia National Labs., Albuquerque, NM (USA)). May 
1987. Contract AC04-76DP00789. 91p. (TTC—0688). NTIS, 
PC A05/MF A01; GPO Dep. File Number DE87009719. 
When spent fuel from nuclear reactors must be transported 
by rail or truck, Federal regulations require that it be enclosed in 
shipping casks that satisfy a number of stringent requirements. One 
configuration that is under consideration for such casks consists of 
monolithic metal cylinders approximately 17 ft. (5 m) long, 8 ft. 
(2.5 m) in diameter, with 14-in. (35-cm) thick walls. The casks are 
to be fabricated by casting or forging with one integrally closed 
end. The materials being considered for this application are austen- 
itic steel, ferritic steel, and nodular cast iron. The thick walls are 
needed in order to absorb most of the radiation emitted by the con- 
tents. In addition, the casks must be capable of withstanding severe 
transportation accidents without a breach of the cask walls that 
would permit the escape of any radiation. The National Bureau of 
Standards conducted a study to evaluate the inspectability of the 
casks. The study showed that current NDE technology is adequate 
for inspecting the casks, provided that the inspection personnel are 
well trained in their respective methods, and that they are experi- 
enced with the equipment and their specific techniques, and have 
been properly qualified in this application. The capabilities of many 
NDE techniques were evaluated in the study. These techniques 
were based upon all of the principal NDE methods in use today, 
including ultrasonics, acoustic emission, radiology, liquid pene- 
trants, magnetic particles, eddy currents, and visual inspection. 
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30132 (INIS-mf—10885, pp 35-40) Nuclear fuel in the 
light of external relations of Czechoslovak economy. Kosta- 
lova, M.; Svec, P. 1985. (In Czech). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87780124. 

In Collection of papers 1984. 

The present Czechoslovak power balance and its latest 
trends are summed up. Attention is focused on those reactor strate- 
gies which are promising for the future - this aspect is discussed 
from the economic point of view. In connection with the costs of 
importing fuel elements, atention is centred on securing fuel re- 
serves prior to refueling, reducing fuel reserves at the power plant, 
increasing burnup of fuel elements by enriching fuel, etc. Certain 
trends which strive to increase the efficiency of technological oper- 
ations are discussed. (J.C.). 
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REFER ALSO TO CITATION(S) 30189, 30516, 30594, 31157, 31158, 31749, 
31762, 31767, 31768, 31769, 31770, 31808, 31810, 31811, 31812, 31813, 31814, 
31815, 32033, 32048 


30133 (BMI/ONWI—384) A sensitivity study of brine 
transport into a borehole containing a commercial high-level 
wastes canister. Ratigan, J.L. (RE/SPEC, Inc., Rapid City, 
SD (USA); Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Feb 1987. Contract 
AC02-83CH10140. 82p. NTIS, PC A05/MF AOl1; 1; GPO 
Dep. File Number DE87007355. 

A set of coupled field equations is developed for transport of 
brine in natural rock salt. Transport of brine inclusions within indi- 
vidual crystals is considered to be thermally driven, whereas trans- 
port along crystal interfaces or grain boundaries is considered to be 
pressure driven. The field equations are incorporated in a finite ele- 
ment program. A sensitivity study is performed to determine the 
significant system parameters which must be quantified with greater 
certainty to permit a more certain prediction of brine flow into a 
borehole containing commercial high-level waste. According to this 
analysis, the most significant system parameter uncertainties are the 
ratio of interconnected porosity to total porosity, initial brine inclu- 
sion density, and the threshold gradient below which brine inclu- 
sions are immobile. 15 refs., 19 figs., 4 tabs. 


30134 (BMI/ONWI—637) Quarterly brine migration 
data report, May-September 1983: Nuclear Waste Repository 
simulation experiments (brine migration), Asse Mine of the 
Federal Republic of Germany. Coyle, A.J.; Kalia, H.N.; 
Eckert, J.L. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation). Apr 1987. Con- 
tract AC02-83CH10140. 185p. NTIS, PC A09/MF AOI; 1; 
GPO Dep. File Number DE87010240. 


The first quarterly brine migration data report describes ex- 
periments simulating a nuclear waste repository at the 800-m (2624- 
ft) level of the Asse Salt Mine in the Federal Republic of Germany 
from May 1983 through September 1983. This report describes the 
test equipment, the Asse Salt Mine, and the pretest properties of the 
salt in the test gallery. This report also includes test data for the 
first 4 months of operations on brine migration rates, borehole pres- 
sure, salt temperatures, and thermomechanical behavior of the salt. 
The duration of the experiments will be approximately 2 years, 
ending in December 1985. 83 figs., 55 tabs. 


30135 (CEA-CONF—8759) New alternative processes for 
the treatment of the alkaline solvent wash waste. Cecille, L.; 
Cumming, I.W.; Gasparini, G.; Dozol, J.F. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Dur- 
ance (France). Inst. de Recherche Technologique et de De- 
veloppement Industriel (IRDI)). Sep 1986. 1lp. (CONF- 
860905—31). NTIS (US Sales Only), PC A02/MF A001. File 
Number DE87752088. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

The separate treatment of the solvent wash alkaline waste 
(ASWW) from the other low and medium level liquid wastes gen- 
erated during reprocessing operations has been investigated through 
the development of three alternative processes dealing with solvent 
extraction, chemical precipitation combined with ultrafiltration and 
inorganic ion exchange. On the basis of lab-scale experiments per- 
formed on the same genuine ASWW sample, a comparison has 
been made between the respective performances of each of these 
processes in terms of selectivity, decontamination and volume re- 
duction factors. From this assessment, it evolved that solvent ex- 
traction and chemical precipitation combined with utrafiltration 
processes are good competitors for implementing such kind of 
treatment although for the alpha DF, solvent extraction appears 
more flexible. To be really attractive, inorganic ion exchange 
should exhibit better VRF and DF possibly by pretreating the 
ASWW. 10 refs. 
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30136 (CEA-CONF—8760) Nymphea concept: a new way 
for using ion exchange in the decontamination of radioactive 
liquid wastes with low salt content. Pierlas, R.; Nicoud, R.; 
Schweich, D.; Kalimbadjian, M.; Dozol, J.F. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Dur- 
ance (France). Inst. de Recherche pg = gem et de De- 
veloppement Industriel (IRDI)). Sep 1986. 6p. (CONF- 
860970—2). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87752089. 

From 3. world congress on chemical engineering; Tokyo, 


J 21 1986). 

=| SGN thas cies the development of a new equipment 
"NYMPHEA”", specially fitted for the purification of the pool 
water in spent fuel storage facilities. Based on ion-exchange proc- 
ess, these immersed units are working with high flow rate and a 
small thickness of the resins bed. Cogema has selected these ionic 
"NYMPHEA” for installation in the new storage basins already 
built or in construction in the new french reprocessing plant UP3 in 
La Hague (France). Together with the necessary and complementa- 
ry hot tests in CEA laboratories (CADARACHEB), a basic research 
has been started in cooperation with the Chemical Engineering Sci- 
ence Laboratory (LSGC Nancy) and the results already achieved 
are presented in this paper. Since two years, the "NYMPHEA” are 
into operation at La Hague (pool C), fulfilling ail the required per- 
formances. This new and promising concept could, in the future, be 
extended to other applications, for the treatment of low salt content 
solutions, in the nuclear waste processing field, as well as for vari- 
ous chemical separations. 


30137 (CONF-8704108—1) Grouting as a waste immobi- 
lization/disposal method. McDaniel, E.W. (Oak Ridge Na- 
tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
18p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87008777. 


From Waste tt for the energy industries confer- 


ence; Grand Rapids, ND, USA o be 1987). 
y 


Many options are available for the immobilization and 
disposal of wastes that contain environmentally harmful materials. 
The option chosen depends upon the type of waste, regulatory re- 
quirements, and economics of process. Some options are specific to 
a given waste type; others are more versatile. This presentation dis- 
cusses a very versatile option for waste immobilization/disposal - 
grouting. Many types of grout are available, such as chemical, clays 
or other particulates, fly ash, cements, or a combination of these. 
This presentation discusses the application of a variety of cement- 
based grouting techniques available for disposal of environmentally 
harmful materials. Areas discussed are in situ grouting of pits, 
ponds and lagoons, grouting as remedial action, and fixation for dis- 
posal in burial trenches or vaults. 6 refs. 


30138 (DOE/ET/44802—T14) Miscellaneous investiga- 
tions series: Bedrock geologic map of the Lone Mountain 
pluton area, Esmeralda County, Nevada. Maldonado, F. (Ge- 
ological Survey, Reston, VA (USA)). 1984. Contract AI08- 
78ET44802. 19p. USGS-Open File Service, Box 25425, 
Denver Federal Center, Denver, CO 80225. File Number 
1187008464. 

The joint attitudes were measured in the field and plotted on 
aerial photos at a scale of 1:24,000. The pluton is intensely jointed, 
primarily as a result of cooling and movement of the magma within 
a northwest-trending stress field. Foliation, in general, is poorly de- 
veloped, and quality varies from area to area, but it is best devel- 
oped close to the contacts with the metasedimentary rocks. A 
prominent northwest foliation direction was observed that parallels 
the northwest elongation of the exposed pluton. Faults in the 
pluton are difficult to identify because of the homogeneity of the 
rock. Several faults were mapped in the northern part of the area 
where they have a northeast trend and intersect the northwest- 
trending lamprophyre dikes with little apparent displacement. A 
major fault that bounds the northern part of the pluton is downth- 
rown to the north and strikes northeast. This fault offsets the alluvi- 
um, the metasedimentary rocks, and the pluton and forms fault 
scraps as high as 10 m. Aeromagnetic data (US Geological Survey, 
1979) suggest the following: (1) the local magnetic highs in the cen- 
tral part of the Lone Mountain pluton are probably related to topo- 
graphic highs (peaks) where the flight lines are closer to the pluton; 
(2) a magnetic low in the northeastern part of Lone Mountain coin- 
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cides with the pluton-country rock contact, which may be very 
steep; (3) the contours for the southwestern part of the mapped 
area indicate that the pluton-country rock contact is not as steep as 
that in the northeastern part and that the pluton probably coalesces 
at depth with the Weepah pluton, a pluton exposed south of the 
mapped area; and (4) the contours for the area of the Lone Moun- 
tain pluton express a northwest-trending gradient that parallels the 
northwest elongation of the Lone Mountain pluton and the north- 
west-trending stress field. 10 refs. 


30139 (DOE/NBM—7008299) Siting high-level nuclear 
waste repositories: A progress report for Rhode Island, Froh- 
lich, R.K.; Vild, B.F. (Geotech Enterprises, Inc., Peace 
Dale, RI (USA); Rhode Island Univ., Kingston (USA). 
Dept. of Geology; Rhode Island Dept. of Administration, 
Providence (USA). Office of State Planning). Mar 1986. 
49p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87008299. 

In this booklet, we will not try to argue the pros and cons of 
nuclear power or weapons production. We will focus instead on 
the issue of nuclear waste disposal. With the passage of the Nuclear 
Waste Policy Act (NWPA) of 1982, the US Congress and the 
President charged federal and state regulators with the responsibil- 
ity of settling that issue by the end of this century - with extensive 
public involvement. This booklet, now in its second printing, is de- 
signed to explain the nature of “high-level” nuclear waste, the es- 
sential criteria for its safe and permanent disposal, and Rhode 
Island's participation in the federal repository program. It has been 
funded from a USDOE grant derived from a utility-financed Nucle- 
ar Waste Fund established under the NWPA. 17 refs., 10 figs., 2 
tabs. 


30140 (DOE/NE/44353—T1) Rhode Island crystalline 
repository project: Technical progress report, 1984-1986. 
(Rhode Island State Government, Providence (USA)). 1986. 
Contract FG02-83NE44353. 27p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE87008494. 

A Nuclear Waste Fund established by the Nuclear Waste 
Policy Act of 1982 provided financial support to the State of 
Rhode Island for its participation in the high-level radioactive 
waste repository siting program. In 1984, the Office of the Gover- 
nor set up a multidisciplinary Project Review Team consisting of 
staff from three State agencies and the University of Rhode Island. 
Members of the Review Team attended several meetings through- 
out the reporting period to voice their concerns about siting direct- 
ly to the US Department of Energy (DOE). Written comments 
were also submitted on draft plans and reports. Many of Rhode 
Island’s recommendations in these comments were later adopted. In 
May, 1986, Secretary of Energy John Herrington announced the 
suspension of the crystalline repository siting program. The remain- 
der of the year was spent monitoring litigation challenging that de- 
cision and pending legislation. Administrative phase-down of the 
program was essentially complete by the close of the calendar year. 


30141 (DOE/NV/10322—9) NNWSI hole histories: UE- 
25a No.1, UE-25a No. 3, UE-25a No. 4, UE-25a No. 5, UE- 
25a No. 6, UE-25a No. 7. (Fenix and Scisson, Inc., Mercury, 
NV (USA); USDOE Nevada Operations Office, Las 
Vegas). Nov 1986. Contract AC08-84NV 10322. 61p. NTIS, 
PC E09/MF $14.35; GPO Dep. File Number DE87008908. 

Includes 27 sheets of 24x reduction microfiche. 

This report is a compilation of data from six geologic explor- 
atory core holes drilled to help identify the area geology. The six 
bore holes were drilled between June 1978 and October 1980 under 
the guidance of the US Geological Survey in Area 25, Nevada Test 
Site. Data presented in the hole histories include all locations, daily 
activities, coring records, review of hole conditions, and geophysi- 
cal log lists and microfiche copies of the geophysical logs run by F 
and S subcontractor. 
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90142 (DOE/NV/10322—11) NNWSI [Nevada Nuclear 
Waste Storage Investigations] hole histories. (Fenix and Scis- 
son, Inc., Tulsa, OK (USA); Fenix and Scisson, Inc., Mer- 
cury, NV (USA)). Nov 1986. Contract AC08- 84NV 10322. 

. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE87007776. 

This report is a compilation of data from twelve boreholes 
drilled in Area 25 under the guidance of the Sandia National Labo- 
ratory. They were drilled to provide samples and alluvial thickness 
determinations for the repository surface facilities, especially with 
respect to foundation conditions. Data presented in the hole histo- 
ries include all locations, daily activities and review of hole condi- 
tions. 


30143 (DOE/NV/10322—15) NNWSI hole history: UE- 
25h No. 1. (Fenix and Scisson, Inc., Mercury, NV (USA)). 
Dec 1986. Contract AC08-84NV10322. 14p. NTIS, PC 
E01/MF $5.95; GPO Dep. File Number DE87008907. 

Includes 1 sheet of 24x reduction microfiche. 

This report is a compilation of data from one borehole 
drilled in Area 25 of the Nevada Test Site (NTS) under the guid- 
ance of the Los Alamos National Laboratory (LANL). The bore- 
hole was drilled to provide continuous core samples for the geolog- 
ic investigation of the Topopah Spring Member as a possible site 
for an adit in which to conduct nuclide migration field experiments. 
Data presented in this publication include location, daily activities, 
review of hole conditions, geophysical log listing, video tape listing 
and microfiche copies of all geophysical logs run by the F & S sub- 
contractor. 


30144 (DOE/OR/20722—146) Colonie Interim Storage 
Site: Annual site environmental report, Colonie, New York, 
Calendar year 1986: Formerly Utilized Sites Remedial Action 
Program (FUSRAP). (Bechtel National, Inc., Oak Ridge, 
TN (USA)). Jun 1987. Contract AC05-810R20722. 60p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE87010559. 

During 1986, the environmental monitoring program contin- 
ued at the Colonie Interim Storage Site (CISS), a US Department 
of Energy (DOE) facility located in Colonie, New York. The CISS 
is part of the Formerly Utilized Sites Remedial Action Program 
(FUSRAP), a DOE program to decontaminate or otherwise con- 
trol sites where residual radioactive materials remain from the early 
years of the nation’s atomic energy program or from commercial 
Operations causing conditions that Congress has mandated DOE to 
remedy. As part of the decontamination research and development 
project authorized by Congress under the 1984 Energy and Water 
Appropriations Act, remedial action is being conducted at the site 
and at vicinity properties by Bechtel National Inc. (BNI), Project 
Management Contractor for FUSRAP. The environmental moni- 
toring program is also carried out by BNI. The monitoring pro- 
gtam at the CISS measures external gamma radiation levels as well 
as uranium and radium-226 concentrations in surface water, ground- 
water, and sediment. To verify that the site is in compliance with 
the DOE radiation protection standard and to assess the potential 
effect of the site on public health, the radiation dose was calculated 
for the maximally exposed individual. Based on the conservative 
scenario described in the report, the maximally exposed individual 
would receive an annual external exposure approximately equiva- 
lent to 5% of the DOE radiation protection standard of 100 mrem/ 
y- Results of 1986 monitoring show that the CISS is in compliance 
with the DOE radiation protection standard. 14 refs., 9 figs., 9 tabs. 


30145 (DP-MS—87-4) WIPP/SRL in situ testing pro- 
gram: An April 1987 update. Wicks, G.G.; Molecke, M.A. 
(Savannah River Lab., Aiken, SC (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC09- 
76SR00001. 16p. 4(GONF-870422—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87010184. 

From 89. annual meeting of the American Ceramic Society; 
Pittsburgh, PA, usa, 6 Apr 1987). 

On July 22, 86, the first series of in situ tests involving 
burial of simulated a. waste forms and proposed package com- 
ponents was begun in the United States. This effort represented a 
joint program conducted by both Sandia National Laboratories/ 
WIPP and SRL and involved the burial of samples in 50 emplace- 
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ment boreholes, 650 meters below the earth in the rock salt site at 
WIPP near Carlsbad, New Mexico. The program is called the Ma- 
terials Interface Interactions Tests or MIIT and the test matrix in- 
cluded 980 waste form samples consisting of 15 different composi- 
tions and waste forms supplied by seven different countries. In ad- 
dition, 278 metal samples of eleven different potential waste canis- 
ter or overpack materials (some prestressed, others containing pits, 
and many containing welds) were also involved in this study along 
with 587 salt and backfill geologic specimens. The entire MIIT 
effort involves 1845 total specimens. In January and February of 
1987, the first series of waste glass and metal samples was removed 
from burial after being in test for six months. These represented the 
first group of samples that will be studied and evaluated in the five 
year MIIT program. This paper provides an overview of the MIIT 
program to update this effort. 13 refs. 


30146 (EGG-M—36486) Application of 10CFR61 to long- 
term fusion waste management. Herring, JS. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 8 Apr 1987. Contract 
AC07-761D01570. 30p. NTIS, PC A03 A0l1; 1; GPO 
Dep. File Number DE87009718. 

In order to be accepted by the public, as well as by regula- 
tory authorities, fusion reactors will have to meet both quantitative 
and qualitative criteria for the disposal and/or reuse of radioactive 
wastes. The most important quantitative criteria, which will be used 
primarily by the regulatory agencies, are presently codified in 
10CFR61, which governs the near-surface disposal of radioactive 
wastes in the United States. Because of the variety of materials that 
may be present in a fusion, a large number of activation products 
could be produced. These isotopes as well as differences in physical 
form will require revision of 10CFR61 for application to fusion. 
The qualitative criteria, which will be used by the general public in 
assessing fusion, are much more difficult to foresee at this time, but 
will be equally important in determining the viability of fusion as 
an energy source. Comparisons readily perceived by the public, 
such as the volumes of waste generated or the robustness of the 
waste form, will in the end be more important to the acceptance of 
fusion than comparisons of Curies or man-rems. In the second part 
of the paper methods developed at the Idaho National Engineering 
Laboratory (INEL) for reducing low level waste volumes and mo- 
bility could be applied to fusion waste to reduce public concerns. 
23 refs., 2 figs., 6 tabs. 


30147 (EGG-WM—7344) In-box incineration program: 
Testing results. Steverson, EM. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Sep 1986. Contract AC07-761D01570. 
43p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE87009726. 

The concept of burning absorbed flammable liquids in boxes 
in the WERF incinerator was evaluated as a waste disposal 
method. The safety and feasibility of this procedure was evaluated 
in a series of tests. In the testing, the effects on incinerator oper- 
ations of burning various quantities of absorbed flammable liquids 
was measured and compared to operations on normal low level 
waste (LLW). The test results indicated that the proposed proce- 
dure is safe and practical on a wide variety of solvents when the 
quantity per box is limited to 1L. No adverse or unacceptable oper- 
ating conditions resulted from burning any of the solvents tested. 
The incineration of the solvents was no different than burning 
normal LLW or incinerator operations. 10 refs., 12 figs., 6 tabs. 


30148 (EUR—10315) Natural analogue working group. 
Come, B.; Chapman, N. (Commission of the European 
Communities, Luxembourg). 1986. 238p. (In French and 
English). (CONF-8511250—). NTIS (US Sales Only), PC 
Al11/MF A01. File Number DE87751150. 

From 1. meeting of the natural analogue working group; 
— rn aay (5 Nov 1985). 

Natural Analogue Working Group was established by the 
cuentas of the European Communities in 1985. The purpose of 
this group is to bring together modellers with earth scientists and 
others, so that maximum benefit can be obtained from natural ana- 
logue studies with a view to safe geological disposal of radioactive 
waste. The first meeting of this group was held in Brussels from 
November 5 to 7, 1985. The discussions mainly concerned the iden- 
tification of the modellers’ needs and of the earth scientists’ capac- 
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ity to provide for them. Following the debates, a written statement 
was produced by the Group; this document froms the core of the 
present report. Notes and outlines of many of the presentations 
made are grouped in four appendixes. The valuable contribution of 
all those involved in the meeting is gratefully acknowledged. 


(EUR—10383-Vol.2) Performance of concrete 
backfilling 
tions. Volume 2: 


a : 
Communities, Luxembourg). 1986. 117p. NTIS (U 
Only), PC A06/MF AO1. File Number DE87752081. 

This report (Part 2) describes the mathematical modelling 
studies carried out within a research project into the performance 
of concrete backfilling materials for shafts and tunnels comprising a 
hard rock geological disposal repository for high level, heat gener- 
ating wastes or intermediate level wastes with long lived isotopes. 
The objective, is to demonstrate that concrete will serve as a bene- 
ficial engineered barrier, part of a multi-barrier system, in isolating 
potentially harmful radionuclides from the biosphere. The report 
recognises that the backfill cannot be considered in isolation and 
that there are many interactions between the primary repository 
elements of host rock, waste and backfill. The interactions consid- 
ered include mechanical, thermal, creep and moisture movement. 
Analyses were carried out using the ADINA finite element system, 
by programmed analytical formulae and using the TEMPOR pro- 
gram (for thermally driven moisture migration in concrete). The 
emphasis has been directed at establishing basic mathematical ap- 
proaches to the understanding and quantification of the phenomena 
involved and applying them to simplified and idealised repository 
scenarios. The methods devised lay foundations for future work on 
more defined disposal scenarios. 


30150 (EUR—10515) Capture of krypton by cryogenic 
distillation. Geens, L.; Goossens, W.R.A.; Marien, J.; Ooms, 
E.; Stevens, J.; Boons, J.; Hertschap, M. (Commission of the 

European Communities, Luxembourg). 1986. 37p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87752082. 

Radioactive krypton-85 is liberated into the off-gases during 
the reprocessing of spent nuclear fuel (chop and leach process). If 
its release to the atmosphere is to be restricted, it needs to be cap- 
tured from those off-gases. With the financial support of the 
C.E.C., krypton recovery by cryogenic distillation in presence of 
oxygen was investigated. Both oxygen and ozone behaviour in the 
cryodistillation unit were observed. The ozone decay in the rectifi- 
cation column was studied in absence and in presence of a radiation 
source. Additionally a demonstration run with krypton-85 was per- 
formed. Experiments with different oxygen concentrations up to 
21% volume in the feed gas were carried out. The oxygen was en- 
riched up to 85% volume in a zone between the krypton layer and 
the entrance of the rectification column. No oxygen was found in 
the bottom product. On the other hand, ozone, when fed to the 
column, accumulates in the bottom product. The decay of ozone in 
this bottom liquid was measured in absence and in presence of a 
500 Ci thulium-170 source. Without the radiation source, it took 
about 30 days to observe a decay from 0.9% volume to 0.45% 
volume. The decay rate decreased with decreasing ozone concen- 
tration. In presence of the 500 Ci thulium-170, a constant decay 
rate of 0.24% volume per day was measured. Finally, a demonstra- 
tion run with 100 Ci krypton-85 was performed in the cryodistilla- 
tion unit, with air as feed gas. The krypton-85 was fed at a concen- 
tration of 30 mCi.h/sup -1/ until the total krypton inventory of the 
rectification column amounted to 40-45 Ci. The active run had a 
duration of 900 hours, during which no operational problems were 
encountered. 16 refs, 8 tables, 9 figs. 


30151 (EUR—10561) Incorporation of low and medium 
level radioactive wastes (solids and liquids) in cement. 
Palmer, J.D.; Smith, D.L.G. (Commission of the European 
Communities, Luxembourg). 1986. 175p. NTIS (US Sales 
Only), PC A08/MF A01. File Number DE87752083. 

The use of cement has been investigated for the immobiliza- 
tion of liquid and solid low and medium level radioactive waste. 
220 litre mixing trials have demonstrated that the high temperatures 
generated during the setting of ordinary Portland cement/simulant 
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waste mixes can be significantly reduced by the use of a blend of 
ground granulated blast furnace slag and ordinary Portland cement. 
Laboratory and 220 litre trials using simulant wastes showed that 
the blended cement gave an improvement in properties of the ce- 
mented waste product, e.g. stability and reduction in leach rates 
compared with ordinary Portland cement formulations. A range of 
220 litre scale mixing systems for the incorporation of liquid and 
solid wastes in cement was investigated. The work has confirmed 
that cement-based processes can be used for the immobilization of 
most types of low and medium level waste. 


30152 (EUR—10565) Electrical processes for the treat- 
ment of medium-active liquid wastes. Turner, A.D.; Bowen, 
W.R.; Bridger, N.J.; Junkison, A.R.; Cox, D.R. (Commis- 
sion of the European Communities, Luxembourg). 1986. 
294p. NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE87752084. 

Cross-flow electrokinetic dewatering has been developed on 
a lab-scale into an effective process for the treatment of such wastes 
as gravity-settled flocs, or sludges arising from fuel storage. The 
product may be concentrated to 25-42% solids while still remaining 
fluid, prior to immobilization - e.g. by addition of cement powder. 
Complete retention of activity in the concentrate was observed 
during the treatment of Harwell low-level waste sludges due to the 
high solids separation factor (> 10/sup 4/). It is a low pressure, low 
temperature process - consuming only 0.03-0.13 kWh/L at perme- 
ation rates of 0.3-1.5 m/h (depending on the stream), corresponding 
to 1/67 - 1/15 of that needed for evaporation. An advanced elec- 
trochemical ion-exchange system has been developed in which 
ionic material can be electrically absorbed and eluted by polarity 
reversal > 1000 times, without any change in performance. Decon- 
tamination factors of about 2000 were achieved for Cs removal, up 
to 75% loading of the exchanger at flow rates of 8 bed volumes/h. 
Elution into water can give concentrates of > 0.25 M - with conse- 
quent high volume reduction factors. Inorganic ion-exchangers 
have also demonstrated system selectivity for the removal of specif- 
ic cations. Overall energy consumption is < 5 kWh/m/sup 3/ (1/ 
400 evaporation). Significant cost savings over conventional ion-ex- 
change may accrue from the improved performance under.electri- 
cal control, and the reduced volumes of waste requiring disposal. 
25 refs, 28 tabs, 114 figs. 


(HEDL—7548) Project B-589, 300 Area transu- 
ranic waste interim storage project study. Green- 
halgh, W.O. (Hanford Engineering Development Lab., 
Richland, WA a Aug 1985. Contract AC06- 
76FF02170. 48p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87007967. 

The purpose of the study was to look at various alternatives 
of taking newly generated, remote-handled transuranic waste (cais- 
son waste) in the 300 Area, performing necessary transloading op- 
erations and preparing the waste for storage. The prepared waste 
would then be retrieved when the Waste Isolation Pilot Plant be- 
comes operational and transshipped to the repository in New 
Mexico with a minimum of inspection and packaging. The scope of 
this study consisted of evaluating options for the transloading of the 
TRU wastes for shipment to a 200 Area storage site. Preconceptual 
design information furnished as part of the engineering study is 
listed below: produce a design for a clean, sealed waste canister; 
hot cell loadout system for the waste; in-cell loading or handling 
equipment; determine transshipment cask options; determine assay 
system requirements (optional); design or specify transport equip- 
ment required; provide a SARP cost estimate; determine operator 
training requirements; determine waste compaction equipment 
needs if desirable; develop a cost estimate and approximate sched- 
ule for a workable system option; and update the results presented 
in WHC Document TC-2025. 


30154 (JAERI-M—86-070) Leaching behavior of simulat- 
ed high-level waste glass in flowing water. Shimizu, I.; Kami- 
zono, H. (Japan Atomic Energy Research Inst., Tokyo). 
Apr 1986. 5ip. (In Japanese). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87702208. 

Simulated high-level waste glass was leached at 70 deg C for 
28 days in various kinds of water by the MCC-4 flow leach test 
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method and the MCC-1 static leach test method. One kind of water 
used was synthesized groundwater containing the cations of Ca™, 
Mg* and Na‘, and the anions of HCOs~ and SOQ,*. The other 
kinds of water were those containing the only one or two of the 
ions cited above. A leach test in deionized water was also carried 
out as a reference. The flow rates in the MCC-4 method were 0.1, 
0.01 and 0.001 ml/min which correspond to those expected in natu- 
ral geological formations. The results obtained were summarized as 
follows: (1) The normalized elemental mass loss (NL) for elements 
studied tended to increase with increasing flow rate. (2) The values 
of NL by the MCC-1 method were larger in the case of deionized 
water than those obtained by the MCC-4 method at the slowest 
flow rate of 0.001 ml/min. (3) The values of NL for Na, Cs and B 
tended to be larger than those for Si, indicating the formation of Si- 
rich surface layers, except in the case of the fastest flow rate of 0.1 
ml/min. (4) The values of NL obtained in synthesized groundwater 
were generally smaller than those of other leachants studied, and 
the surface of the specimen leached in synthesized groundwater 
was similar to that leached in natural groundwater when observed 
by a scanning electron microscope. 


30155 (LBL—23186) Effects of coupled thermal, hydrolo- 
gical and chemical processes on nuclide transport. Carnahan 
C.L. (Lawrence Berkeley Lab., CA (USA)). Mar 1987. 
Contract AC03-76SF00098. 16p. (CONF- 870450—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87009172. 

From Symposium on verification and validation of geo- 
sphere performance assessment models; Stockholm, Sweden (7 Apr 
1987). 

” Coupled thermal, hydrological and chemical processes can 
be classified in two categories. One category consists of the “On- 
sager” type of processes driven by gradients of thermodynamic 
state variables. These processes occur simultaneously with the 
direct transport processes. In particular, thermal osmosis, chemical 
osmosis and ultrafiltration may be prominent in semipermeable ma- 
terials such as clays. The other category consists of processes af- 
fected indirectly by magnitudes of thermodynamic state variables. 
An important example of this category is the effect of temperature 
on rates of chemical reactions and chemical equilibria. Coupled 
processes in both categories may affect transport of radionuclides. 
Although computational models of limited extent have been con- 
structed, there exists no model that accounts for the full set of 
THC-coupled processes. In the category of Onsager coupled proc- 
esses, further model development and testing is severely con- 
strained by a deficient data base of phenomenological coefficients. 
In the second category, the lack of a general description of effects 
of heterogeneous chemical reactions on permeability of porous 
media inhibits progress in quantitative modeling of hydrochemically 
coupled transport processes. Until fundamental data necessary for 
further model development have been acquired, validation efforts 
will be limited necessarily to testing of incomplete models of nu- 


clide transport under closely controlled experimental conditions. 34 
refs., 2 tabs. 


30156 (NAGRA-NTB—85-30) Decompressed zones sur- 
rounding tunnels and caverns in the Valanginien marl of the 
Oberbauenstock. Gysel, M. (Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Jan 1985. 58p. (In German). Nagra, Ch-5401 
Baden, Switzerland. 

At the Oberbauenstock Type B repository model site for 
low and intermediate level radwaste, tunnels and caverns will be 
surrounded by decompressed zones which are induced through the 
stress redistributions caused by the tunnelling action. The following 
report treats the formation, the extent and the inherent properties 
of the decompressed - or loosened -zone. The loosening may be ac- 
companied by an increase of the hydraulic permeability (k-value). 
For the Valanginien marl (host rock), the k-value is considered to 
change from 10~° m/s to approx. 10-7 m/s. The swelling potential 
of the marl induces the so-called joint swelling in the plastified rock 
zones; this can reduce the final k-value to 10~® -10~® m/s. Over 
long periods of time, creep of the marl under the given overburden 
stress might, following backfilling of the tunnels and caverns, addi- 
tionally reduce the permeability. However, present indications are 
that the viscosity of the Valanginien marl is too high to allow a 
significant recompression of the decompressed zones. The perme- 
ability, however, may possibly be reduced by grouting techniques. 
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It is proposed to study the mechanisms of rock loosening, joint 
swelling and creeping in more detail by means of in situ and labora- 
tory investigations. The report includes the large-scale determina- 
tion of the permeability of naturally jointed rock, making use of 
seepage measurements on power tunnels in the Swiss Alps. Com- 
parisons may then be carried out between the naturally jointed rock 
and the ‘artificially’ jointed decompressed rock zone with regard to 
their permeability. 


30157 (NAGRA-NTB—85-34) Rock laboratory Grimsel: 
Frame programme and status report. Anon. (Nationale Gen- 
ossenschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). Jan 1985. 148p. (in 
German). Nagra, Ch-5401 Baden, Switzerland. 

Knowledge of the host rock and surrounding rock strata is 
of fundamental importance for concepts which provide for final dis- 
posal of radioactive waste in geological formations. Taking the 
studies in the Stripa Rock Laboratory into account, the objectives 
of the Grimsel Test Site were defined as follows: checking the ap- 
plicability of foreign research results to geological conditions in 
Switzerland; carrying out specific experiments which are necessary 
in the context of the Nagra disposal concepts; acquisition of know- 
how in planning, implementation and interpretation of underground 
tests in different experimental areas; acquisition of practical experi- 
ence in development, testing and use of experimental apparatus and 
measurement migration; neo-tectonics; heat-induced processes; labo- 
ratory experiments. Various tests are already underway. The Grim- 
sel Test Site was established between April 1983 and May 1984. It 
lies at a depth of 450 m under the Juchlistock and is reached by an 
access tunnel. The Test Site is operated by Nagra. The experiments 
are carried out by Nagra and the following two German research 
establishments: the Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe (BGR) and the Gesellschaft fuer Strahlen- und Umweltfors- 
chung (GSF), both under the auspices of the German Bundesminis- 
terium fuer Forschung und Technologie (BMFT). (author) At 
Grimsel, experiments are to be carried out in the following fields: 
excavation tests; rock stress measurements; geophysics; hydrogeo- 
logy; migration; neo-tectonics; heat-induced processes. 


30158 (NAGRA-NTB—85-39) Analysis of pressure and 
flow data from the long-term monitoring tool in Boettstein 
borehole. Pickens, J.F.; Belanger, D.W.; Saulnier, G.J. (Na- 
tionale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden (Switzerland)). Feb 1985. 55p. 
Nagra, Ch-5401 Baden, Switzerland. 

In January 1984, a long-term monitoring system with 8 pack- 
ers was installed in the Boettstein borehole. The system divides the 
borehole into hydraulically isolated zones of different lengths. The 
measurement period up till the beginning of November discussed in 
this report is divided into three monitoring phases: firstly, a pres- 
sure build-up until 4th October 1984; secondly, a flow test in the 
five lower zones from 4th - 23rd October 1984, and; thirdly, a pres- 
sure build-up in all zones. The data used from this last phase is up 
till 6th November 1984 but investigations were still being continued 
after the copy dead-line for this report. The measurement data ob- 
tained are evaluated in the present report using both analytical cal- 
culation methods and numerical models. Results are obtained for 
hydraulic pressure of the groundwater and for permeability values 
for the individual sections. All permeabilities obtained using differ- 
ent methods are compared with one another and with those from 
packer tests from the drilling phase and are then evaluated in detail. 


30159 (NAGRA-NTB—85-43) Analytical overview of the 
consequences of microbial activity in a Swiss HLW reposi- 
tory. McKinley, I.G.; West, J.M.; Grogan, H.A. (Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). Dec 1985. 107p. Nagra, 
Ch-5401 Baden, Switzerland. 

Microorganisms are known to be important factors in many 
geochemical processes and their presence can be assured through- 
out the envisaged Swiss type C repository for HLW. It is likely 
that both introduced and resident microbes will colonise the near- 
field even at times when ambient temperature and radiation fields 
are relatively high. A simple quantitative model has been developed 
which indicates that microbial growth in the near-field is limited by 
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the rate of supply of chemical energy from corrosion of the canis- 
ter. Microbial processes examined include biodegradation of struc- 
tural and packaging materials, alteration of groundwater chemistry 
(Eh, pH, organic complexant concentration) and direct nuclide 
uptake by microorganisms. The most important effects of such or- 
ganisms are likely to be enhancement of release and mobility of key 
nuclides due to their complexation by microbial by-products. It is 
concluded that microbial processes are unlikely to be of signifi- 
cance for HLW but will be more important for low / intermediate 
waste types. As data requirements are similar for all waste types, 
results from such studies would also resolve the main uncertainties 
remaining for the HLW case. 


30160 (NAGRA-NTB—85-46) Grimsel test site. Over- 
view and test programs. (Nationale Genossenschaft fuer die 
zrtand)) Radioaktiver Abfaelle (NAGRA), Baden (Swit- 
and)). Aug 1985. 118p. Nagra, Ch-5401 Baden, Switzer- 


" Knowledge of the host rock and surrounding rock strata is 
of fundamental importance for concepts which provide for final dis- 
posal of radioactive waste in geological formations. Taking the 
studies in the Stripa Rock Laboratory into account, the objectives 
of the Grimsel Test Site were defined as follows: checking the ap- 
plicability of foreign research results to geological conditions in 
Switzerland; carrying out specific experiments which are necessary 
in the context of the Nagra disposal concepts; acquisition of know- 
how in planning, implementation and interpretation of underground 
tests in different experimental areas; acquisition of practical experi- 
ence in development, testing and use of experimental apparatus and 
measurement methods. At Grimsel, experiments are to be carried 
out in the following fields: excavation tests; migration; rock stress 
measurements; neo-tectonics; geophysics; heat-induced processes; 
hydrogeology; laboratory experiments. Various tests are already 
under way. The Grimsel Test Site was established between April 
1983 and May 1984. It lies at a depth of 450 m under the Juchlis- 
tock and is reached by an access tunnel. The Test Site is operated 
by Nagra. The experiments are carried out by Nagra and the fol- 
lowing two German research establishments: the Bundesanstalt fuer 
Geowissenschaften und Rohstoffe (BGR) and the Gesellschaft fuer 
Strahlen- und Umweltforschung (GSF), both under the auspices of 
the German Bundesministerium fuer Forschung und Technologie 
(BMFT). 


30161 (NAGRA-NTB—85-50) Geophysical data: Text 
volume. Exploratory boreholes Weiach, Riniken, Schafisheim, 
Kaisten, Leuggern. Weber, H.P.; Sattel, G.; yoo e 
(Nationale Genossenschaft fuer die Lagerung Radioaktiver 
Abfaelle (NAGRA), Baden (Switzerland)). Oct 1986. 88p. 
(In German). Nagra, CH-5401 Baden, Switzerland. 

Up to the 25th of May 1985, six deep boreholes have been 
drilled and investigated in Northern Switzerland as part of Nagra’s 
geological exploration program. The in situ investigations included 
comprehensive geophysical logging programs. They were carried 
out to provide data for the petrophysical and geological characteri- 
sation of the drilled rock formations, the location and orientation of 
planar discontinuities such as fractures or dykes, and finally to ac- 
quire geophysical and technical reference data. All relevant results 
will be published in due course as part of multidisciplinary investi- 
gation reports on the individual boreholes. The first of these reports 
on the BOETTSTEIN borhole is now available (NTB 85-01); the 
data from the five remaining boreholes are presently being proc- 
essed. It seemed desirable to give all the working teams and project 
groups involved in the evaluation of the drilling results early access 
to the geophysical data set. With the present report it is intended to 
provide a clearly arranged and compact summary of the most im- 
portant raw data originating from the boreholes WEIACH, RINI- 
KEN, SCHAFISHEIM, KAISTEN and LEUGGERN. In addition 
to results, the report contains a brief description of the various 
tools and investigation methods which were used, as well as com- 
ments on field operations and data quality. This preliminary report 
does not however contain any interpretation or discussion of the re- 
corded data set. The report contains eight enclosures dealing with 
the following topics: Overview of all geophysical surveys carried 
out in the borehole, composite-log, electrical resistivity or ultrason- 
ic reflection image of the borehole wall, seismic time/depth func- 
tion, seismic velocity/depth functions, synthetic seismograms and 
vertical seismic profile, borehole trajectory, density and density dif- 


05 NUCLEAR FUELS 
0520 Waste Management 


ference profiles on the basis of borehole gravity and LTD data. 
(Abstract Truncated) 


30162 (NAGRA-NTB—85-53) Eastern Jura: relations be- 
tween thin-skinned and basement tectonics, local and regional. 
Laubscher, H.P. (Nationale Genossenschaft fuer die Lager- 
ung Radioaktiver Abfaelle (NAGRA), Baden (Switzer- 
land)). Oct 1985. 35p. Nagra, CH-5401 Baden, Switzerland. 

The thesis area of Hans Cloos in the eastern Jura straddles 
the boundary between the Paleogene structure of the Tabular Jura, 
a part of the southeastern end of the Rhine graben, and the Neo- 
gene folds and thrusts of the Folded Jura. A recent reflection seis- 
mic survey in the area adjacent to the east provides new informa- 
tion on the subsurface structure and the relation between three su- 
perposed tectonic events. Regionally, the boundary faults of at least 
some of the Paleozoic troughs were reactivated in the early Terti- 
ary as transform zones linking the Rhine-Bresse-Graben systems, 
while these early Tertiary tectonics in turn provided important 
boundary conditions for Jura decollement, which is the results of 
northward propagation of the Euro-Africa collision zone in the 
Neogene. 


30163 (NAGRA-NTB—85-60) Final report of the buffer 
mass test. Volume III: chemical and physical stability of the 
buffer materials. Pusch, R. (Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Nov 1985. 65p. Nagra, Ch-5401 Baden, 
Switzerland. 

In addition to the initial objective of the Buffer Mass Test to 
check the function of bentonite-based materials as barriers, it ap- 
peared to be possible to investigate whether chemical changes of 
the smectite component took place in an experiment where water 
saturated bentonite was heated to 125 degrees C for about one year. 
Observations could also be made to find out whether groundwater 
erosion had taken place in the heater holes and tunnel. The analyses 
comprised X-ray diffraction tests and chemical analyses as well as 
electron microscopy and determination of two characteristic physi- 
cal properties, namely the swelling pressure and the hydraulic con- 
ductivity. The test results showed no clearly identified alterations 
except for a slight tendency of precipitation of supposed silica com- 
pounds and a possible indication of mixed-layer formation. The 
physical tests gave the same results as those obtained from non- 
heated samples. The erodibility of smectite gels emerging from 
heater holes and propagating into water-percolated fractures was 
found to be less than expected. The tunnel backfill consisting of 
sand/bentonite mixtures did not exhibit any sign of erosion at all, 
which is partly explained by the filter-type composition of this ma- 
terial. 


30164 (NAGRA-NTB—86-17) Overview of the pro- 
gramme forseen for the potential site Oberbauenstock (Com- 
munity Bauen UR). Investigations of site suitability for the 
final disposal of low- and intermediate-level radioactive 
wastes. (Nationale Genossenschaft fuer die Lagerung Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Oct 
1986. 44p. (In German). Nagra, CH-5401 Baden, Switzer- 
land. 


On 30th September 1985, the Federal Government licensed 
site suitability investigations in three areas with a view to disposal 
of low-and intermediate-level radioactive waste. This report gives a 
summary overview of the corresponding research programme at 
the potential site Oberbauenstock. The first part of the report 
begins with some comments on the concept of radioactive waste 
disposal and on some basic aspects of site-specific exploration and 
investigation. The governmental decision of 30th September and 
Nagra’s two-phase investigation concept are then briefly consid- 
ered. To close, the objectives of investigation phase I are outlined 
and possible results are briefly discussed. The research programme 
developed for investigation of the potential site at Oberbauenstock 
is presented in the second part of the report. Besides geological and 
hydrogeological investigations at the surface, the programme 
mainly comprises investigations and measurements in the under- 
ground structures of the Seelisberg Tunnel. These include an ex- 
ploratory borehole and a reflection seismic line for improved re- 
cording of the host rock geometry, as well as geophysical measure- 
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ments and four short boreholes for petrophysical and hydrogeologi- 
cal characterisation of the host rock. Further sections are devoted 
to possible additional work and the time-planning of investigation 
phase I. The third part of the report gives a brief overview of the 
most important investigations in the research programmes for the 
other two potential sites, Bois de la Glaive and Piz Pian Grand. 


30165 (NAGRA-NTB—87-01) Swelling thermodynamics 
of the systems water-bentonite, water-metabentonite and 
water-illite. Krachenbuehlt, F.; Sauvain, J.J.; Stoeckli, H.F. 
(Nationale Genossenschaft fuer die Lagerung Radioaktiver 
Abfaelle (NAGRA), Baden (Switzerland)). Jan 1987. 67p. 
(in French). Nagra, CH-5401 Baden, Switzerland. 

The water vapour adsorption isotherms and enthalpies of im- 
mersion of 15 samples of natural clays (bentonites, metabentonites 
and illites) in water have been measured at 20 C. The aim of these 
measurements was firstly to study the influence of ultrasonic treat- 
ment of the solids, and secondly to observe the change in water ad- 
sorption at different stages in the illitisation process of monmoril- 
lonite. As regards the ultrasonic treatment, we can assert that it has 
little influence on the different samples, with the exception of the 
metabentonite B. This shows an important increase in its BET sur- 
face area and micropore volume, and in the swelling pressure at 
every degree of hydration. The other solids, on the contrary, show 
a small decrease in both the BET surface area and the swelling 
pressure at low water contents. At higher degrees of hydration, the 
swelling pressure increases after ultrasonic treatment, as pointed out 
by Kahr and Mueller-Vonmoos. However, it is not possible to 
derive information valid for other degrees of hydratation from 
measurements obtained for a specific water content. We also ob- 
served that adsorption depends strongly on the K* content of the 
clay. The highter the content, the weaker the adsorption, and a 
corresponding decrease is observed for the swelling pressure and 
the heat of immersion in water. 


30166 (NUREG/CR—4161-Vol.2) Critical parameters for 
a high-level waste repository: Volume 2, Tuff. Binnall, E.P.; 
Benson, S.M.; Tsao, L.; Wollenberg, H.A.; Tokunaga, T.K.; 
Didwall, E.M. (Lawrence Livermore National Lab., CA 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering). May 1987. Contract W-7405- 
ENG-48;A.C03-76SF00098. 104p. (UCID—20092-Vol.2). 
NTIS, PC A06/MF A0O1 - GPO. File Number TI87009865. 

This report addresses critical parameters specific to a reposi- 
tory in tuff, using the Topopah Springs Member of the Yucca 
Mountain tuffs as the principal example. For the purposes of this 
report, a parameter is considered to be a physical property whose 
value helps determine the characteristics or behavior of a reposi- 
tory system. Parameters which are defined as critical are those es- 
sential to evaluate and/or monitor leakage of radionuclides from 
the repository and to evaluate the need for retrieval. The param- 
eters are considered with respect to the disciplines of geomechan- 
ics, geology, hydrology, and geochemistry, and are rank ordered in 
terms of importance. The specific role of each parameter, specific 
factors affecting the measurement of each parameter, and the inter- 
relationships of the parameters are considered. Diffusive transport 
of gaseous radionuclides through the unsaturated zone of fractured 
porous media is given special attention in the Appendix. 87 refs., 1 
fig., 17 tabs. 


30167 (NUREG/CR—4875) Characterization of crushed 
tuff for the evaluation of the fate of tracers in transport stud- 
ies in the unsaturated zone. Polzer, W.L.; Fuentes, H.R.; 
Raymond, R.; Bish, D.L.; Gladney, E.S.; Lopez, E.A. (Los 
Alamos National Lab., NM (USA); Texas Univ., El Paso 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Waste Management). Mar 1987. Contract 
W-7405-ENG-36. 45p. (LA—10962-MS). NTIS, PC A03/ 
MF AO! - GPO. File Number T187008301. 

Results of field-scale (caisson) transport studies under unsatu- 
rated moisture and steady and nonsteady flow conditions indicate 
variability and a lack of conservation of mass in solute transport. 
The tuff materials used in that study were analyzed for the pres- 
ence of tracers and of freshly precipitated material to help explain 
the variability and lack of conservation of mass. Selected tuff sam- 
ples were characterized by neutron activation analysis for tracer 
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identification, by x-ray diffraction for mineral identification, by pe- 
trographic analysis for identification of freshly precipitated materi- 
al, and by x-ray fluorescence analysis for identification of major and 
trace elements. The results of these analyses indicate no obvious 
presence of freshly precipitated material that would retard tracer 
movement. The presence of the nonsorbing tracers (bromide and 
iodide) suggest the retention of these tracers in immobile water. 
The presence of the nonsorbing tracers (bromide and iodide) sug- 
gest the retention of these tracers in immobile water. The presence 
of sorbing and nonsorbing tracers on the tuff at some locations 
(even cesium at the 415-cm depth) and not at others suggests varia- 
bility in transport. 15 refs., 14 figs., 9 tabs. 


30168 (ORNL/TM—9264) Weldon Spring, Missouri, 
Raffinate Pits 1, 2, 3, and 4: Preliminary grout development 
screening studies for in situ waste immobilization. McDaniel, 
E.W.; Gilliam, T.M.; Dole, L.R.; West, G.A. (Oak Ridge 
National Lab., TN (USA)). Apr 1987. Contract ACO05- 
840R21400. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87009798. 

Results of Oak Ridge National Laboratory's initial support 
program to develop a preliminary grout formula to solidify in situ 
the Weldon Spring waste are presented. The screening study devel- 
oped preliminary formulas based on a simulated composite waste 
and then tested the formulas on actual waste samples. Future data 
needs are also discussed. 1 ref., 6 figs., 9 tabs. 


30169 (RHO-RE-PL—41-P) Single-shell tank waste char- 
acterization plan. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Mar 1987. 
Contract AC06-77RL01030. 37p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE87008851. 

The 200 East and 200 West chemical processing areas of the 
Hanford Site contain 149 underground single-shell tanks (SSTs). 
Knowledge of the quantities of radionuclides and hazardous chemi- 
cals in the defense waste stored in these tanks is needed to support 
any final disposal actions. Information regarding tank waste content 
is essential to modeling efforts required for estimating long-term ef- 
fects on the public and the environment. Work performed to date 
mainly addresses the radionuclide content of the waste. Included in 
this work has been the development of a computer model entitled 
“Tracks Radioactive Components” (TRAC) and initiation of sam- 
pling and chemical analysis of tank wastes. Waste characterization 
activities that address other chemical constituents have been nomi- 
nally addressed by the analysis of selected hazardous waste compo- 
nents and are formally structured with the preparation of this plan. 
The purpose of this plan is to describe the objectives of the SST 
waste characterization program, to provide a status report on work 
performed to date, and to establish a strategy and completing the 
radiological and hazardous chemical characterization of SST 
wastes. To this end, specific tasks are identified that must be com- 
pleted to meet waste characterization goals. Estimated costs and 
schedules are also included in this plan. 14 refs., 3 figs., 2 tabs. 


30170 (SAND—83-0030) Nevada Nuclear Waste Storage 
Investigations Project: Unit evaluation at Yucca Mountain, 
Nevada Test Site: Near-field thermal and mechanical calcula- 
tions using the SANDIA-ADINA code. Johnson, R.L.; 
Bauer, S.J. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1987. Contract AC04-76DP00789. 62p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87009980. 

Presented in this report are the results of a comparative 
study of two candidate horizons, the welded, devitrified Topopah 
Spring Member ofthe Paintbrush Tuff, and the nonwelded, zeoli- 
tized Tuffaceous Beds of Calico Hills. The mechanical and thermo- 
mechanical response these two horizons was assessed by conduct- 
ing thermal and thermomechanical calculations using a two-dimen- 
sional room and pillar geometry of the vertical waste emplacement 
option using average and limit properties for each. A modified ver- 
sion of the computer code ADINA (SANDIA-ADINA) containing 
a material model for rock masses with ubiquitous jointing was used 
in the calculations. Results of the calculations are presented as the 
units’ capacity for storage of nuclear waste and stability of the em- 
placement room and pillar due to excavation and long-term heating. 
A comparison is made with a similar underground opening geome- 
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try sited in Grouse Canyon Tuff, using properties obtained from G- 
Tunnel - a horizon of known excavation characteristics. Long-term 
stability of the excavated rooms was predicted for all units, as de- 
termined by evaluating regions of predicted joint slip as the result 
of excavation and subsequent thermal loading, evaluating regions of 
predicted rock matrix failure as the result of excavation and subse- 
quent thermal loading, and evaluating safety factors against rock 
matrix failure. These results were derived through considering a 
wide range in material properties and in situ stresses. 21 refs., 21 
figs., 5 tabs. 


30171 (SAND—85-0703) Uniaxial and triaxial compres- 
sion test series on the Topopah Spring member from USW G- 
2, Yucca Mountain, Nevada. Nimick, F.B.; Van Buskirk, 
R.G.; McFarland, A.F. (Sandia National Labs., Albuquer- 
que, NM (USA)). May 1987. Contract AC04-76DP00789. 
149p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE87010153. 

Thirty-six uniaxial and triaxial compression experiments were 
performed on cylindrical samples taken from the Topopah Spring 
Member of the Paintbrush Tuff from core hole USW G-2 at Yucca 
Mountain in southern Nevada. Test results are consistent with those 
for samples of the Topopah Spring Member from other core holes. 
Decreased strain rate resulted in lower strengths and Young’s 
moduli, and larger samples were weaker and had higher Young’s 
moduli. Samples containing isting fractures demonstrated little 


preexisting 
or no linear stress-strain behavior. 9 refs., 107 figs. 


30172 (SAND—86-0177) Rock joint compliance studies. 
Olsson, W.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1987. Contract AC04-76DP00789. 98p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE87009091. 

This report has three objectives: (1) to summarize the devel- 
opmental investigations of the rotary shear test for use in rock joint 
compliance studies, including a description of the rotary shear ma- 
chine and sample preparation techniques, (2) to set out and discuss 
the required constitutive data, showing how to interpret and ana- 
lyze the shear compliance data from this type of test, and (3) to 
give some examples and preliminary data for Topopah Spring tuff. 
The report contains some expository material for the benefit of 
nonspecialists not familiar with the broad scope of friction prob- 
lems. Additionally, new unpublished results are included on the ef- 
fects of nonuniform slip, normal stress history, and velocity of slid- 
ing for Topopah Spring tuff. 53 refs., 33 figs. 


(SAND—86-0681) Thermal analysis of the WIPP 
in situ Room Al DHLW package experiments. Beraun, R.; 
Molecke, M.A. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1987. Contract AC04-76DP00789. 55p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87010523. 
This report presents the results of transient thermal analyses 
performed to determine temperatures in the near- and far-field, vi- 
cinity of a defense high-level waste container and an emplacement 
drift. Three different drift/waste package configurations were mod- 
eled; one containing nitrogen gas, another crushed salt, and the last 
bentonite/sand as the backfill material between the container and 
the borehole wall. The thermal conductivity of the salt formation 
was assumed to be temperature dependent while both the density 
and specific heat were assumed to be constant. Analyses were un- 
dertaken using a four node, bilinear, quadrilateral finite element 
nonlinear heat transfer program, COYOTE, and a finite difference 
thermal analyzer code, SINDA. Typical temporal and spatial distri- 
butions of temperature are presented for each case. The tempera- 
ture profiles and histories of the backfill material and host rock salt 
are used to assess their thermal behaviors and to guide future mate- 
rial test analyses. The near-field temperatures obtained from these 
thermal analyses are compared with measured experimental data. 17 
refs., 26 figs., 3 tabs. 


30174 (SAND—86-1015) Summary of geochemical meas- 
urements taken in an around the G-Tunnel underground facil- 
ity, NTS. Zimmerman, R.M.; Finley, R.E. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1987. Contract 
AC04-76DP00789. 153p. NTIS, PC A08/MF AO1; 1; GPO 
Dep. File Number DE87010155. 

A summary of field and supporting laboratory data collected 
in and around the G-Tunnel Underground Facility (GTUF) on the 
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Nevada Test Site (NTS) is presented to provide information con- 
cerning the ability of tuffs to contain radioactive wastes. The 
Nevada Nuclear Waste Storage Investigations (NNWSI) Project is 
investigating the possibility of constructing a high-level nuclear 
waste repository within similar tuffs at Yucca Mountain on and ad- 
jacent to the NTS. The GTUF investigations included geomechani- 
cal measurements covering: in situ stresses, intact rock and joint 
slip strengths, rock-mass deformational behavior, rock-mass thermal 
and thermomechanical properties, and rock-mass behavior associat- 
ed with rock dewatering and fracture flows. The summary primari- 
ly contains data and describes behavioral trends for the tuffs as ob- 
tained in four major NNWSI-sponsored field testing efforts. 
NNWSI-sponsored laboratory data and other non-NNWSI-spon- 
sored information obtained from tuffs in the immediate vicinity of 
the GTUF are included to augment the findings. 81 refs., 27 figs., 
22 tabs. 


30175 (SAND—86-1250) Sensitivity analyses of under- 
ground drift temperature, stresses, and safety factors to varia- 
seule uae Wee alee tee ae 
repository located at Yucca Mountain, Nevada. Eh 
B.L. (Sandia National Labs., Albuquerque, NM SA)). 
May 1987. Contract AC04-76DP00789. 48p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE87010156. 
Preliminary two-dimensional thermal and thermal/mechani- 
cal sensitivity analyses of the design of the horizontal emplacement 
drift were performed for times out to 100 years after waste em- 
placement. The purpose of the analyses is to provide insight into 
the relative importance of the thermal and thermal/mechanical 
properties that impact the stability of the emplacement drift-specifi- 
cally, heat capacity, conductivity, thermal expansion, insitu thermal 
gradient, insitu stress, joint cohesion and friction angle, elastic mod- 
ulus, Poisson's ratio, rock friction angle, rock compressive and ten- 
sile strength. This will help prioritize future characterization and 
analysis activities prior to development. The model input properties 
were varied over the expected range of their values and the corre- 
sponding effect on the temperature, stresses, and safety factors of 
the rock mass surrounding the drift were recorded. First, the prop- 
erties were varied individually to determine the independent effects 
on drift performance. Second, select properties were varied simulta- 
neously to assess joint effects and estimate the probability of unde- 
sired drift performance. The results represent a first attempt to esti- 
mate the variability of the properties and their effects on the drift. 
Other sources of variability that can affect drift design are not con- 
sidered, hence the results are considered preliminary. As site char- 
acterization proceeds, the enhanced understanding of property vari- 
ability will lead to updating the results and conclusions of this 
report. 15 refs., 2 figs., 8 tabs. 


30176 (SAND—86-2008) The Subseabed Disposal Pro- 
gram In Situ Heat Transfer Experiment (ISHTE): Final 
design report. Percival, C.M.; Olson, L.O.; Bennett, R.H.; 
Sayles, F.L.; Silva, A.J. (Sandia National Labs., Albuquer- 
que, NM (USA); Washington Univ., Seattle (USA); Naval 
Ocean Research and Development Activity, Bay Saint 
Louis, MS (USA); Woods Hole Oceanographic Institution, 
MA (USA); Rhode Island Univ., Kingston (USA)). Apr 
1987. Contract AC04-76DP00789. 94p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE87009385. 

An In Situ Heat Transfer Experiment has been developed in 
support of the Subseabed Disposal Program. The primary objec- 
tives of this experiment are: to provide information on the in situ 
response of seabed sediment to localized heating; to obtain data on 
in situ ion migration processes; to provide an opportunity for evalu- 
ating theoretical models of the response and to observe any unan- 
ticipated phenomena which may occur; to develop and demonstrate 
the technology necessary for performing waste-isolation-oriented 
experiments on the sea floor at depths up to 6000 m. The heat 
transfer experiment is planned for a location in the central North 
Pacific although it could be performed anywhere that the ocean 
bottom is of a type deemed suitable. During the experiment of a 
500-W isotopic heat source is to be implanted in the illite sediment 
and the subsequent response of the sediment to the induced thermal 
field evaluated. After initiation of the experiment, a permanent 
record of the data obtained is maintained on board the platform, 
with selected information transmitted on command to a surface 
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vessel by acoustic telemetry. The experiment is designed for one 
year, after which the entire platform is to be recovered. Initial 
plans called for the deployment of the experiment in 1986; howev- 
er, because of lack of funds, the ISHTE deployment has been in- 
definitely postponed. 140 refs., 52 figs., 7 tabs. 


30177 (SAND—86-2527) Subseabed Disposal Project 
annual report, FY85 to termination of project: Physical 
Oceanography and Water Column Geochemistry Studies, Oc- 
tober 1984 through May 1986. Kupferman, S.L. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). May 
1987. Contract AC04-76DP00789. 329p. NTIS, PC A15/ 
MF AOI; 1; GPO Dep. File Number DE87009979. 


This report covers the work of the Physical Oceanography 
and Water Column Geochemistry (POWCG) Studies Group of the 
Subseabed Disposal Project (SDP) from October 1984 to termina- 
tion of the project in May 1986. The overview of the work in- 
cludes an introduction, general descriptions of the activities, and a 
summary. Detailed discussions are included as appendices. During 
the period of this report the POWCG Studies Group held a meet- 
ing to develop a long-term research plan for the Nares Abyssal 
Plain, which was recently designated as a study area for the Envi- 
ronmental Study Group of the SDP. The POWCG Studies Group 
has also planned and participated in two interdisciplinary oceano- 
graphic missions to the Nares which have resulted in the acquisi- 
tion of data and samples which can be used to begin to understand 
the workings of the ecosystem at the site, and for developing a pre- 
liminary site assessment. The papers in the appendices have been 
processed for inclusion in the Energy Data Base. 


30178 (SAND—86-7001) Modification of rock mass per- 
meability in the zone surrounding a shaft in fractured, welded 
tuff. Case, J.B.; Kelsall, P.C. (IT Corp., Albuquerque, NM 
(USA); Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1987. 9ip. NTIS, PC AO5/MF AOl. File Number 
DE87009791. 


The excavation of a nuclear waste repository at Yucca 
Mountain, Nevada requires access through shafts and ramps from 
the ground surface to the repository horizon. To evaluate the need 
and performance of the sealing subsystem, it is necessary to predict 
the modifications in the rock immediately surrounding the shaft. 
The purpose of this study is to develop a model of permeability 
changes as a function of radial distance from a shaft. The model is 
based upon analyses which consider modification in rock mass per- 
meability resulting from stress redistribution and blast damage due 
to excavation around a shaft. Elastic and elastoplastic stress analy- 
ses are performed to estimate the stress distribution for a wide 
range of rock properties and in situ stress conditions. Changes in 
stress are related to changes in rock mass permeability using stress- 
permeability relations for fractures obtained from laboratory and 
field testing. The effects of blast damage are estimated from case 
histories. The analyses indicate that rock mass permeability is ex- 
pected to decline rapidly to the undisturbed value with greater per- 
meability changes occurring at or near the shaft wall. For several 
conditions evaluated, the equivalent permeability of the modified 
permeability zone, averaged over an annulus one radius wide 
around the shaft, ranges from 15 to 80 times the undisturbed rock 
mass permeability. 61 refs., 24 figs., 6 tabs. 


30179 (UCRL—53615-85) Earth sciences: Annual report 
1985. Donohue, M.L. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1986. 48p. NTIS, PC A03/MF AO1. File 
Number DE87009224. 

The earth sciences at the Lawrence Livermore National 
Laboratory are represented by the nine groups whose accomplish- 
ments in 1985 are in part documented here. Four of these groups - 
Nuclear Waste Management, Fossil Energy, Containment, and Seis- 
mic Monitoring Research - represent major programmatic activities 
for the Department. Four others - Experimental Geophysics, Geo- 
technical, Seismology/Applied Geophysics, and Geology/Geo- 
chemistry - are major discipline areas that support these and other 
Laboratory programs. The Research Group focuses its efforts on 
long term projects designed to develop innovative capabilities and 
concepts for new programs to meet the national needs of the future. 
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30180 Scientific basis for Nuclear Waste Management X: 
Materials research society symposia proceedings, Volume 84, 
Bates, J.K.; Seefeldt, W.B. (eds.). Pittsburgh, PA; Materials 
Research Society (1987). 81lp. (CONF- 861207—Pt.1). Ma- 
terials Research Society, 9800 McKnight Rd., Suite 327, 
Pittsburgh, PA 15237. File Number T187009337. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

This book presents the papers given at a symposium on nu- 
clear waste management. Topics considered at the symposium in- 
cluded long-term projection of materials interactions, the waste 
form performance of spent fuels, metal corrosion, low-level waste 
and materials, materials interactions, waste form performances for 
glass, radiation effects, groundwater chemistry and interactions, and 
rock/backfill performance. An author index and a subject index is 
provided. Each paper in this book has been abstracted separately. 


30181 Effect of high surface area to solution volume 
ratios on waste glass leaching. Shade, J.W.; Strachan, D.M. 
(Battelle Pacific Northwest Labs., Richland, WA 99352). 
American Ceramic Society Bulletin; 65: No. 12, 1568- 
1573(Dec 1986). Contract AC06-76RL01830. 

This paper describes the results of leach tests conducted for 
a period of up to 1 yr using powdered MCC 76-68 borosilicate 
waste glass to investigate some of the advanced stages of glass 
leaching. Advanced stages of leaching are considered to include 
processes typically expected at high SA/V ratios where concentra- 
tions of elements released from glass approach saturation but also 
involve postsaturation effects and gel layer maturation. 


30182 Slag cement-low level radioactive waste forms at 
Savannah River Plant. Malek, R.I.A.; Roy, D.M.; Langton, 
C.A. (Pennsylvania State Univ., Materials Research Lab., 
University Park, PA 16802). American Ceramic Society Bul- 
letin; 65: No. 12, 1578-1583(Dec 1986). Contract AC09- 
76SRO00001. 

A hydrated ceramic waste form, “salt-stone,” was designed 
for solidification and stabilization of Savannah River Plant (SRP) 
low level radioactive defense waste. This waste is a concentrated 
salt solution containing mainly sodium nitrate, nitrite, aluminate, 
sulfate, and hydroxide and has radioactivity. Ground, granulated 
blast furnace slag (a byproduct from the steel industry) was identi- 
fied as a potential hydraulic ingredient for saltstone since its reac- 
tivity was found to be enhanced by the high alkalinity of the waste 
solution. 


30183 Analytical methods of heat transfer compared with 
numerical methods as related to nuclear waste repositories. 
Estrada-Gasca, C.A. Las Cruces, CA; New Mexico State 
Univ. (1986). 270p. University Microfilms Order No. 86- 
29,865. 

Thesis (Ph. D.). 

Analytical methods were applied to the prediction of the far- 
field thermal impact of a nuclear waste repository. Specifically, the 
transformation of coordinates and the Kirchhoff transformation 
were used to solve one-dimensional nonlinear heat conduction 
problems. Calculations for the HLW and TRU nuclear waste with 
initial areal thermal loadings of 12 kW/acre and 0.7 kW/acre, re- 
spectively, are carried out for various models. Also, finite differ- 
ence and finite element methods are applied. The last method is 
used to solve two-dimensional linear and nonlinear heat conduction 
problems. Results of the analysis are temperature distributions and 
temperature histories. Explicit analytical expressions of the maxi- 
mum temperature rise as a function of the system parameters are 
presented. The theoretical approaches predict maximum tempera- 
ture increases in the overburden with an error of 10%. When the 
finite solid one-dimensional NWR thermal problem is solved with 
generic salt and HLW thermal load as parameters, the maximum 
temperature rises predicted by the finite difference and finite ele- 
ment methods had maximum errors of 2.6 and 6.7%, respectively. 
In all the other cases the finite difference method also gave a small- 
er error than the finite element method. 
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30184 Self-radiation damage in actinide host phases of 
nuclear waste forms. Weber, W.J.; Wald, J.W.; Matzke, H. 
(Pacific Northwest Lab., Richland, WA). Materials Research 
Society Symposia Proceedings; 44: 679-686(1985). Contract 
AC06-76RL01830. 

Three crystalline ceramic materials, which occur as host 
phases for the long-lived actinides in many nuclear waste formula- 
tions, were doped with Cm-244, and the effects of self-radiation 
damage from alpha decay on microstructure and physical proper- 
ties were investigated. The irradiation-induced microstructure con- 
sisted of individual amorphous tracks from both the alpha-recoil 
particles and the spontaneous fission fragments. The eventual over- 
lap of the tracks at higher doses leads to a completely amorphous 
state. This radiation-induced amorphization process results in meas- 
ured increases in volume, leachability, and stored energy. Thermal 
recovery of the radiation-induced swelling and amorphization 
occurs with full recrystallization to the initial structures. 21 refer- 
ences, 5 figures, 2 tables. 


30185 Relationship between reaction layer thickness and 
leach rate for nuclear waste glasses. Chick, L.A.; Pederson, 
L.R. (Battelle Pacific Northwest Lab., Richland, WA). Ma- 
terials Research Society Symposia Proceedings; 26: 635- 
642(1984). 

Three leaching tests, devised to distinguish among several 
proposed nuclear waste glass leaching mechanisms, were carried 
out for four different waste glasses. In the first test, the influence of 
a pre-formed reaction layer on elemental release was evaluated. In 
the second test, glass specimens were replaced with fresh samples 
halfway through the leaching experiment, to evaluate the influence 
of the concentration of glass components in leaching. Finally, regu- 
lar replacement of the leachant at fixed time intervals essentially re- 
moved the variable of changing solution concentration, and al- 
lowed an assessment of the influence of reaction layer thickness on 
the leaching rate. Results for all glasses tested indicated that the re- 
action layer presented little or no barrier to leaching, and that most 
of the retardation on leaching rates generally observed are attribut- 
able to saturation effects. 20 references, 6 figures, 4 tables. 
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REFER ALSO TO CITATION(S) 31764, 31772 


30186 (DPST—85-692) Old F-Area Seepage Basin: Envi- 
ronmental information document. Odum, J.V.; Christie, B.S.; 
Fliermans, C.B.; Marine, I.W. (Savannah River Lab., Aiken, 
SC (USA)). Dec 1986. Contract AC09-76SR00001. 163p. 
NTIS, PC A08/MF A0Ol; 1; GPO Dep. File Number 
DE87010178. 

This document provides environmental information on pos- 
tulated closure options for the Old F-Area Seepage Basin at the Sa- 
vannah River Plant and was developed as background technical 
documentation for the Department of Energy’s proposed Environ- 
mental Impact Statement (EIS) on waste management activities for 
groundwater protection at the plant. The results of groundwater 
and atmospheric pathway analyses, accident analysis, and other en- 
vironmental assessments discussed in this document are based upon 
a conservative analysis of all foreseeable scenarios as defined by the 
National Environmental Policy Act (40 CFR 1500-1508). The sce- 
narios do not necessarily represent actual environmental conditions. 
This document is not meant to be used as a closure plan or other 
regulatory document to comply with required federal or state envi- 
ronmental regulations. 


30187 (DPST—85-694) Radioactive waste burial grounds: 
Environmental information document. Jaegge, W.J.; Kolb, 
N.L.; Looney, B.B.; Marine, I.W.; Towler, O.A.; Cook, J.R. 
(Savannah River Lab., Aiken, SC (USA)). Dec 1986. Con- 
tract AC09-76SR00001. 234p. NTIS, PC All. File Number 
DE87010179. 

This document provides environmental information on pos- 
tulated closure options for the Radioactive Waste Burial Grounds 
at the Savannah River Plant and was developed as background 
technical documentation for the Department of Energy's proposed 
Environmental Impact Statement (EIS) on waste management ac- 
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tivities for groundwater protection at the plant. The results of 
groundwater and atmospheric pathway analyses, accident analysis, 
and other environmental assessments discussed in this document are 
based upon a conservative analysis of all foreseeable scenarios as 
defined by the National Environmental Policy Act (40 CFR 1500- 
1508). The scenarios do not necessarily represent actual environ- 
mental conditions. This document is not meant to be used as a regu- 
latory closure plan or other regulatory document to comply with 
required federal or state environmental regulations. 


30188 (FMPC—2076) Feed Materials Production Center 
environmental monitoring annual report for 1986. Aas, C.A.; 
Clement, S.J.; Gels, G.L.; Lojek, C.A. (Westinghouse Mate- 
rials Co. of Ohio, Cincinnati (USA). Feed Materials Produc- 
tion Center). 30 Apr 1987. Contract AC05-860R21600. 
144p. NTIS, PC A07/MF AO1; 1; GPO Dep. File Number 
DE87009520. 

The Feed Materials Production Center conducts routine en- 
vironmental monitoring to make sure that radiation exposure and 
plant effluent discharges are below the standards set by DOE. The 
results of that program for 1986 are described in this report, the 
Environmental Monitoring Report. 25 refs., 39 figs., 40 tabs. 


30189 (NUREG/CR—4901) Effects from influent bound- 
ary conditions on tracer migration and spatial variability fea- 
tures in intermediate-scale experiments. Fuentes, H.R.; 
Polzer, W.L.; Springer, E.P. (Los Alamos National Lab., 
NM (USA); Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Waste Management). Apr 1987. Con- 
tract W-7405-ENG-36. 129p. (LA—10981-MS). NTIS, PC 
A07/MF AOI - GPO. File Number T187009524. 

In previous unsaturated transport studies at Los Alamos dis- 
persion coefficients were estimated to be higher close to the tracer 
source than at greater distances from the source. Injection of trac- 
ers through discrete influent outlets could have accounted for those 
higher dispersions. Also, a lack of conservation of mass of the trac- 
ers was observed and suspected to be due to spatial variability in 
transport. In the present study experiments were performed under 
uniform influent (ponded) conditions in which breakthrough of 
tracers was monitored at four locations at each of four depths. All 
other conditions were similar to those of the unsaturated transport 
experiments. A comparison of results from these two sets of experi- 
ments indicates differences in the parameter estimates. Estimates 
were made for the dispersion coefficient and the retardation factor 
by the one-dimensional steady flow computer code, CFITIM. Esti- 
mates were also made for mass and for velocity and the dispersion 
coefficient by the method of moments. The dispersion coefficient 
decreased with depth under discrete influent application and in- 
creased with depth under ponded influent application. Retardation 
was predicted better under the discrete influent application than 
under ponded influent application. Differences in breakthroughs 
and in estimated parameters among locations at the same depth 
were observed under ponded influent application. Those differences 
indicate that there is a lack of conservation of mass as well as sig- 
nificant spatial variability across the experimental domain. 14 refs., 
9 figs., 8 tabs. 
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30190 (ANL-OHS/HP—85-103) Post-remedial-action ra- 
diological survey report for the Plutonium Facility of the Bat- 
telle Memorial Institute, Columbus Division, West Jefferson 
Complex, West Jefferson, Ohio, April 1980-June 1982. 
Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, W.H.; 
Wynveen, R.A. (Argonne National Lab., IL (USA); Ar- 
gonne National Lab., IL (USA). Occupational Health and 
Safety Div.). Jan 1987. Contract W-31109-ENG-38. 107p. 
NTIS, PC A06/MF A0Ol; GPO Dep. File Number 
DE87009440. 

The post-remedial-action surveys involved only the remain- 
ing, newer segment of the original Plutonium Facility and those 
outdoor environs at the former location of the buried autoclave and 
old holding tanks. The assessment activities conducted during the 
three surveys included determination of surface contamination 
levels, both fixed and removable, through direct instrument and 
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smear surveys; measurement of ambient external penetrating radi- 
ation levels at 1-meter heights throughout the involved areas; meas- 
urement of the concentrations of radon, thoron, and actinon daugh- 
ters and longer-lived radionuclides within air samples; and determi- 
nation of concentrations of uranium, plutonium, americium, neptu- 
nium, the thorium-232 decay chain, and the radium-226 decay chain 
in soil and other material samples from the involved areas. The 
direct instrument and smear surveys were performed on all accessi- 
ble floor, wall, and overhead surfaces and ductwork in the labora- 
tory and corridor areas, mechanical room, and men’s locker room, 
where the false ceiling, formerly at the 12-ft level, had been re- 
moved. In the office areas, the accessible floors, walls, and over- 
heads were surveyed to the height of the existing 8-ft false ceiling. 
Although the office areas were adjacent to, not part of, the affected 
areas, it was possible that radioactive materials could have been 
carried by the ventilation system, spilled, or otherwise tracked into 
these adjacent areas. In some building areas, surfaces might hae 
been retiled, painted, or otherwise covered since the beginning of 
use of radioactive materials; however, the instruments used for the 
direct survey had some capability to detect beta-gamma activity on 
the underlying surfaces. 5 refs., 8 figs., 8 tabs. 


30191 (DOE/OR/20722—147) Formerly Utilized Sites 
Remedial Action Program: Wayne Interim Storage Site: 
Annual site environmental report, Wayne, New Jersey, Calen- 
dar year 1986. (Bechtel National, Inc., Oak Ridge, TN 
(USA)). May 1987. Contract AC05-810R20722. 75p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE87009989. 

During 1986, the environmental monitoring program was 
continued at the Wayne Interim Storage Site (WISS), a US Depart- 
ment of Energy (DOE) facility located in the Township of Wayne, 
New Jersey. The WISS is part of the Formerly Utilized Sites Re- 
medial Action Program (FUSRAP), a DOE program to decontami- 
nate or otherwise control sites where residual radioactive material 
remains from the early years of the nation’s atomic energy program 
or from commercial operations causing conditions that Congress 
has mandated DOE to remedy. As part of the decontamination re- 
search and development decontamination program authorized by 
Congress under the 1984 Energy and Water Appropriations Act, 
remedial action is being conducted at the site and at vicinity prop- 
erties by Bechtel National, Inc., Project Management Contractor 
for FUSRAP. The monitoring program at the WISS measures 
radon and thoron gas concentrations in air; external gamma radi- 
ation levels; and uranium, radium, and thorium concentrations in 
surface water, groundwater, and sediment. To verify that the site is 
in compliance with the DOE radiation protection standard (100 
mrem/y) and to assess its potential effect on public health, the radi- 
ation dose was calculated for the maximally exposed individual. 
Based on the conservative scenario described in the report, this in- 
dividual would receive an annual external exposure approximately 
equivalent to 1% of the DOE radiation protection standard. By 
comparison, the average American receives a dose of 1 mrem/y 
from watching color television. The cumulative dose to the popula- 
tion within an 80-km radius of the WISS that would result from 
radioactive materials present at the site would be indistinguishable 
from the dose that the same population would receive from natural- 
ly occurring radioactive sources. Results of the 1986 monitoring 
show that the WISS is in compliance with the DOE radiation pro- 
tection standard. 22 refs., 8 figs., 17 tabs. 


(DOE/OR/21548—Ti) Weldon Spring site: 

Annual environmental monitoring report, Calendar year 1986. 

(MK-Ferguson Co., St. Charles, MO (USA); Jacobs Engi- 

neering Group, Inc., St. Charles, MO (USA)). 1986. Con- 

tract AC0S5- 860R21548. 100p. NTIS, PC A05/MF AOi; 1; 
GPO Dep. File Number DE87009219. 

This report represents a summary of the environmental mon- 
itoring activities conducted during 1986 in and around the Weldon 
Spring Site (WSS), a US Department of Energy surplus facility lo- 
cated in St. Charles County, Missouri. The WSS is part of the Sur- 
plus Facilities Management Program, a DOE program to plan and 
manage the final disposition of retired DOE-owned facilities. The 
WSS comprises two (2) physically separate areas: the 89.5-hectare 
(221-acre) Weldon Spring Chemical Plant (WSCP) and Weldon 
Spring Raffinate Pits (WSRP) area, and the 3.6-hectare (9-acre) 
Weldon Spring Quarry (WSQ) area. The WSRP and WSQ areas 
are presently used for the interim storage of radioactively contami- 
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nated waste materials. The WSS was formerly used for the process- 
ing of radioactive materials. Radioactivity, above current applicable 
limits for areas of unrestricted use, exists at the site, and elevated 
levels of radiation will be present until remedial action is complet- 
ed. The monitoring program at the WSS during 1986 measured ura- 
nium, radium-226, and thorium-230 concentrations in surface water, 
groundwater, and sediment; radon gas concentrations in air; and ex- 
ternal gamma radiation exposure rates. Potential radiation doses to 
the public were also calculated, based on assumed exposure periods 
and the above measurements. Radon concentrations, external 
gamma exposure rates, and radionuclide concentrations in ground- 
water and surface water at the site were generally equivalent to 
previous years’ levels. The maximum calculated annual radiation 
dose to a hypothetically exposed individual at the WSRP and 
WSCP area was 3 mrem, or 3% of the DOE radiation protection 
standard. The calculated annual maximum radiation dose to a hypo- 
thetically exposed individual at the WSQ was 0.5 mrem, or less 
than 1% of the DOE radiation protection standard of 100 mrem. 
Therefore, based on the data and dose calculations, the site current- 
ly complies with DOE Offsite Dose Standards. 14 refs., 18 figs., 10 
tabs. 


30193 (DP-MS—86-107) A methodology for chemical 
hazards analysis at nuclear fuels reprocessing plants. Durant, 
W.S.; Perkins, W.C. (Savannah River Lab., Aiken, SC 
(USA)). 1987. Contract AC09-76SR00001. 13p. (CONF- 
870289—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87010165. 

From International symposium on preventing major chemi- 
cal accidents; Washington, DC, USA (3 Feb 1987). 

The Savannah River Laboratory employs a formal method- 
ology for chemical hazards analysis primarily for use in the risk as- 
sessment of its nuclear fuels reprocessing plants. The methodology 
combines interactive matrices for reactions of available materials, 
fault tree analysis, human factors, and extensive data banks on the 
operating history of the plants. Examples illustrate the methodology 
and a related data bank. 5 refs., 2 figs., 4 tabs. 


30194 (SEPRAD—02/86) Surface decontamination. 
Silva, S. da; Teixeira, M.V. (Instituto de Engenharia Nucle- 
ar, Rio de Janeiro (Brazil)). Jun 1986. 41p. Portuguese). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87702245. 

The general methods of surface decontamination used in lab- 
oratory and others nuclear installations areas, as well as the proce- 
dures for handling radioactive materials and surfaces of work are 
presented. Some methods for decontamination of body external 
parts are mentioned. The medical supervision and assistance are re- 
quired for internal or external contamination involving or not lesion 
in persons. From this medical radiation protection decontamination 
procedures are determined. (M.C.K.). 
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REFER ALSO TO CITATION(S) 30126, 30202, 30203, 30204, 30205, 30206, 
30207, 30208, 30209, car cae 30212, 30213, a 30215, 30216, 30217, 
30218, 30219, 30220, 30221, 30222, 30223, 30224, 5, 30226, 30227, 30228, 
30229, 30230, 30231, 30232, 30238 30234, 30235, 30036 30237, 30238, 30239, 
30240, 30241, 30243, 30514, 30515 


30195 (DOE/1IG—0238) Selected aspects of the Depart- 


ment of Energy's personnel security program. (USDOE 
Office of Inspector General, Washington, DC). 4 May 1987. 
20p. OSTI, PO Bx 62, Oak Ridge, TN 37831. File Number 
1187009733. 

Report to The Secretary. 

We reviewed selected aspects of the personnel security pro- 
gram at DOE Headquarters to determine whether Headquarters 
employees’ security clearance levels were appropriate, periodic 
reinvestigations were performed, and federal employees in sensitive 
positions, not requiring access to classified information, were inves- 
tigated as required. This report recommends establishment of more 
stringent controls over issuing clearances, development of a plan to 
bring the Department into compliance with the 5-year reinvestiga- 
tion requirement, and strengthening the procedures over designat- 
ing and processing DOE employees for investigation. 
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30196 (IAEA-INFCIRC—314) Communication received 
from South Africa. (International Atomic Energy Sa, 
Vienna (Austria)). Feb 1984. aes (US Sales Only), PC 
A02/MF A01. File Number DE87702125. 

The document reproduces the press release with a statement 
by Dr. J.W.L. de Villiers, Executive Chairman of the Atomic 
Energy Corporation of South Africa Limited, issued on 31 January 
1984 and included in the letter received by the Director General of 
the IAEA from the Resident Representative of South Africa to the 
Agency on 31 January 1984. This statement refers to the transfer of 
nuclear material equipment and technology by South Africa to 
other countries and the Non-Proliferation Treaty. 


(AEA-INFCIRC—318) Correspondence between 
the President of the Atomic Energy Organization of Iran and 
the Director General. (International Atomic Energy Agency, 
Vienna (Austria)). Sep 1984. 8p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702129. 

The document includes 5 attachments: the letter of 9 April 
1984 from the President of the Atomic Energy Organization of Iran 
to the Director General, the letter of 11 May 1984 from the Direc- 
tor General to the President of the Atomic Energy Organization of 
Iran, the text of the telex of 27 May 1984 from the President of the 
Atomic Energy Or of Iran to the Director General, the 
text of the telex of 28 May 1984 from the Director General to the 
President of the Atomic Energy Organization of Iran and the text 
of the telex from 30 May 1984 from the President of the Atomic 
Energy Organization of Iran to the Director General refering to 
Military attack on Iran’s Bushehr Nuclear Power Plant. 


30198 (INIS-mf—10865) IAEA safeguards at research re- 
actors. Powers, J.A. (International Atomic Energy Agency, 
Vienna (Austria)). 1983. 28p. (CONF-831109—13). NTIS 
S Sales Only), PC A03/MF AOl. File Number 

DE87702178. 
From Seminar on effective utilization and managemement of 


The International Atomic Energy safeguards 
> deus Eas Gadebes samen cena Seam oe 
guards point of view, these facilities present a spectrum of features 
that must be addressed both from the nuclear material and from the 
operational viewpoints. The nuclear fuel used by these reactors 
varies from high enriched uranium (NEU), up to 93 U-235, to natu- 
ral uranium and the thermal power output from over 100 megawatt 
to less than ten watts. Research reactors are also used for a wide 
variety of purposes, including materials testing, radiosotope produc- 
tion, training and nuclear physics studies. The effort spent by the 
Agency in safeguarding these reactors is dependant upon the ther- 
mal power of the reactor and on the quantity and type of nuclear 
material present. On some research reactors, the Agency devotes 
more inspection effort than on a large power reactor. On others, 
very little effort is reguired. Safeguards that are applied are done so 

to Agency State agreements and consist of a combiina- 
tion of nuclear material accounting and containment and surveil- 
lance. In this paper, the safeguards activities performed by the State 
and by the Agency will be reviewed for a large (= SOMWt) and 
for a small (2 1 MWt) reactor according to the most common type 
agreement. 


30199 (NBL—317) [New Brunswick Laboratory I 
Progress for the period October 1985 through 
ber 1986. e, IL). 


(USDOE New Brunswick 7 Argonn 
Mar 1987. 93p. NTIS, PC A05/MF AOI; 1; GPO Dep. File 
Number DE87008364. 
This report summarizes the mission activities of the New 


Brunswick Laboratory (NBL) of the US Department of Energy 
(DOE). NBL’s mission is to provide and maintain a nuclear materi- 
al measurements and standards laboratory as a technical response to 
DOE's statutory responsibility to assure the safeguarding of nuclear 
materials. 


research ag weno Kuala Lumpur, Malaysia (7 Nov — 
Agency app 


30200 (SAND—87-0080) Proximity credentials: A survey. 
Wright, L.J. (Sandia National Labs., Albuquerque, NM 
ran » ae 1987. Contract AC04-76DP00789. 21p. NTIS, 
ile Number DE87009504. 
“Some as a means of identifying individuals have tradi- 
tionally been a photo badge and more recently, the coded creden- 
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tial. Another type of badge, the proximity credential, is making in- 
roads in the personnel identification field. This badge can be read 
from a distance instead of being veiewed by a guard or inserted 
into a reading device. This report reviews proximity credentials, 
identifies the companies marketing or developing proximity creden- 
tials, and describes their respective credentials. 3 tabs. 


30201 (UCRL—94294) Pu abundances, concentrations, 
and isotopics by x- and gamma-ray spectrometry assay tech- 
niques. Camp, D.C.; Gunnink, R.; Ruhter, W.D.; Prindle, 
A.L.; Gomes, R.J. (Lawrence Livermore National Lab., CA 
(USA)). 24 Oct 1986. Contract W-7405-ENG-48. 12p. 
(CONF-861104—15). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87008480. 

From International symposium on nuclear material safe- 
guards; Vienna, Austria (10 Nov 1986). 

Two x- and gamma-ray systems were recently installed at- 
line in gloveboxes and will measure Pu solution concentrations 
from 5 to 105 g/L. These NDA technique, developed and refined 
over the past decade, are now used domestically and internationally 
for nuclear material process monitoring and accountability needs. 
In off- and at-line installations, they can measure solution concen- 
trations to 0.2%. The K-XRFA systems use a transmission source 
to correct for solution density. The gamma-ray systems use peaks 
from 59- to 208-keV to determine solution concentrations and rela- 
tive isotopics. A Pu check source monitors system stability. These 
two NDA techniques can be combined to form a new, NDA meas- 
urement methodology. With the instrument located outside of a 
glovebox, both relative Pu isotopics and absolute Pu abundances of 
a sample located inside a glovebox can be measured. The new tech- 
nique works with either single or dual source excitation; the former 
for a detector 6 to 20 cm away with no geometric corrections 
needed; the latter requires geometric corrections or source move- 
ment if the sample cannot be measured at the calibration distance. 4 
refs., 7 figs., 2 tabs. 
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REFER ALSO TO CITATION(S) 30515, 30590, 30724, 30725 


30202 (IAEA-INFCIRC—274-Rev.1) Convention on the 
physical protection of nuclear material, (International Atomic 
Energy Agency, Vienna (Austria)). May 1980. 13p. NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE87702085. 

Hard copies are available in English, French, Russian and 
Spanish from IAEA Division of Publications, Distribution Unit. 

This document contains the full text of a convention to fa- 
cilitate the safe transfer of nuclear material, and to insure the physi- 
cal protection of nuclear material in domestic use, storage, and 
transport. Two annexes are included, which establish categories of 
nuclear materials and levels of physical protection to be applied in 
international transport. 


30203 (AEA-INFCIRC—275) Text of the ee of 
6 September 1978 between Liechtenstein and the Agency for 
the application of safeguards in connection with the Treaty on 
the Non-Proliferation of Nuclear Weapons. (International 
Atomic Energy Agency, Vienna (Austria). Apr 1980. 27p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87702086. 

Hard copies are available in English and French from IAEA 
Division of Publications, Distribution Unit. 

The full text of the agreement between the Principality of 
Liechtenstein and the International Atomic Energy Agency for the 
application of safeguards in connection with the treaty on the non- 
proliferation of nuclear weapons is presented. 


30204 (AEA-INFCIRC—276) Text of the Agreement of 
14 January 1980 between Senegal and the Agency for the ap- 
plication of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons. (International 
Atomic Energy Agency, Vienna (Austria)). Apr 1980. 28p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87702087. 





05 NUCLEAR FUELS 
0560 Legislation And Regulations 


Hard copies are available in English and French from IAEA 
Division of Publications, Distribution Unit. 

The full text of the agreement between Senegal and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty on the non-proliferation of nu- 
clear weapons is presented. 


30205 (AEA-INFCIRC—277) Text of the Agreement of 
8 August 1978 between Gambia and the Agency for the appli- 
cation of in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons. (International 
Atomic Energy Agency, Vienna (Austria)). Apr 1980. 29p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87702088. 

The full text of the agreement between Gambia and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty on the non-proliferation of nu- 
clear weapons is presented. 


30206 (AEA-INFCIRC—278) Text of the Agreement of 
12 July 1973 between Costa Rica and the Agency for the ap- 
plication of safeguards in connection with the Treaty for the 
Prohibition of Nuclear Weapons in Latin America and the 
Treaty on the Non-Proliferation of Nuclear Weapons. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Jun 
1980. 28p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87702089. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Costa Rica and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty for the prohibition of nuclear 
weapons in Latin America and the treaty on the non-proliferation 
of nuclear weapons is presented. 


30207 (IAEA-INFCIRC—279) Text of the Agreement of 
22 February 1978 between Paraguay and the Agency for the 
application of safeguards in connection with the Treaty for 
the Prohibition of Nuclear Weapons in Latin America and the 
Treaty on the Non-Proliferation of Nuclear Weapons. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Aug 
1980. 28p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702090. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Paraguay and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty on the non-proliferation of nu- 
clear weapons and the treaty for the prohibition of nuclear weap- 
ons in Latin America is presented. 


30208 (AEA-INFCIRC—280) Communication received 
from the United States of America regarding the tenth anni- 
versary of the Treaty on the Non-Proliferation of Nuclear 
Weapons. (International Atomic Energy Agency, Vienna 
(Austria)). May 1980. 2p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702091. 


30209 (IAEA-INFCIRC—281) Text of the Agreement of 
5 May 1980 between the Agency and Cuba relating to the ap- 
plication of safeguards in connection with the supply of a nu- 
clear power plant. (International Atomic Energy Agency, 
Vienna (Austria)). Jun 1980. 7p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87702092. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Cuba and the Inter- 
national Atomic Energy Agency relating to the application of safe- 
guards in connection with the supply of a nuclear power plant from 
the USSR is presented. 
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30210 (IAEA-INFCIRC—282) Text of the Agreement of 
8 July 1980 between the Libyan Arab Jamahiriya and the 
Agency for the application of safeguards in connection with 
the Treaty on the Non-Proliferation of Nuclear Weapons. 
(International Atomic Energy Agency, Vienna (Austria)). 
Oct 1980. 29p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE87702093. 

The full text of the agreement between the Libyan Arab Ja- 
mahiriya and the International Atomic Energy Agency for the ap- 
plication of safeguards in connection with the treaty on the non- 
proliferation of nuclear weapons is presented. 


30211 (IAEA-INFCIRC—283) Text of the Agreement of 
14 July 1980 between Indonesia and the Agency for the appli- 
cation of safeguards in connection with og Treaty on the 
Non-Proliferation of Nuclear Weapo (International 
Atomic Energy Agency, Vienna (Austria). Sep 1980. 28p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87702094. 

The full text of the agreement between Indonesia and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty on the non-proliferation of nu- 
clear weapons is presented. 


30212 ((AEA-INFCIRC—284) Texts of the instruments 
connected with the Agency's assistance to Poland in further- 
ing projects by the supply of materials. (International Atomic 
Energy Agency, Vienna (Austria)). Feb 1981. 7p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702095. 

The full text of the agreement between Poland and the Inter- 
national Atomic Energy Agency in connection with the supply of 
fissionable materials for research purposes is presented. 


30213 (AEA-INFCIRC—286) Texts of the instruments 
connected with the Agency's assistance to New Zealand in 
furthering projects by the supply of materials. (International 
Atomic Energy Agency, Vienna (Austria)). Feb 1981. 6p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87702097. 

The full text of the agreement between New Zealand and 
the International Atomic Energy Agency in connection with the 
supply of fissionable materials is presented. 


30214 (IAEA-INFCIRC—288) Text of the Agreement of 
18 November 1977 between the United States of America and 
the Agency for the application of safeguards in the United 
States of America. (International Atomic Energy Agency, 
Vienna (Austria)). Dec 1981. 33p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE87702099. 

The full text of the agreement between the USA and the 
International Atomic Energy Agency for the application of safe- 
guards is presented. 


30215 (IAEA-INFCIRC—290) Text of the Agreement of 
27 July 1978 between France, the European Atomic Energy 
Community and the International Atomic Energy Agency for 
the application of safeguards in France. (International 
Atomic Energy Agency, Vienna (Austria)). Dec 1981. 45p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87702101. 

Hard copies are available in English and French from IAEA 
Division of Publications, Distribution Unit. 

The full text of the agreement between France, the Europe- 
an Atomic Energy Community, and the International Atomic 
Energy Agency for the application of safeguards in France is pre- 
sented. 


30216 (IAEA-INFCIRC—291) Text of the Agreement of 
1 April 1981 between Spain and the Agency for the applica- 
tion of safeguards relating to four nuclear facilities. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Feb 1982. 


24p. NTIS (US Sales Only), PC A02/MF AOI1. File 
Number DE87702102. 
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The INIS record includes IAEA-INFCIRC-291(Mod.1) and 
Corrigendum 1, July 1986. Hard copies are available in English and 
Spanish from IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Spain and the Inter- 
national Atomic Energy Agency for the application of safeguards 
relating to four nuclear facilities is presented. 


30217 (AEA-INFCIRC—293) Text of the Agreement of 
12 June 1981 between Viet Nam and the Agency relating to 
the application of safeguards in connection with the supply of 
nuclear fuel for the Da Lat research reactor. (International 
Atomic Energy Agency, ea (Austria)). Feb 1982. 11p. 
NTIS ees Sales Only), PC A02/MF A0Ol1. File Number 
DE87702 

Saeae aie are available in English and French from IAEA 
Division of Publications, Distribution Unit. 

The full text of the agreement between Viet Nam and the 
International Atomic Energy Agency relating to the application of 
safeguards in connection with the supply of nuclear fuel for the 
DA LAT Research Reactor is presented. 


30218 (AEA-INFCIRC—294) Text of the Agreement of 
15 July 1981 between Argentina and the Agency for the appli- 
cation of safeguards in connection with contracts concluded 
between the Comision Nacional de Energia Atomica Argenti- 
na and the Kraftwerk Union AG (Federal Republic of Germa- 
ny) for the supply of the Atucha II nuclear power plant. 
(International Atomic Energy Agency, Vienna (Austria)). 
Feb 1982. 15p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702105. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Argentina and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the supply of nuclear fuel to the Atucha 
II nuclear power plant is presented. 


30219 (AEA-INFCIRC—295) Text of the Agreement be- 
tween Turkey and the Agency for the application of safe- 
guards in connection with the Treaty on the Non-Proliferation 
of Nuclear Weapons. (International Atomic Energy Agency, 
Vienna (Austria)). Feb 1982. 32p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87702106. 

The full text of the agreement between Turkey and the 
International Atomic Energy Agency for the application of safe- 
guards in connection with the treaty on the non-proliferation of nu- 
clear weapons is presented. 


(AEA-INFCIRC—296) Text of the Agreement of 
14 October 1981 between Argentina and the Agency for the 
application of safeguards in relation to the heavy water pro- 
duction plant at Arroyito. (International Atomic Energy 
Agency, Vienna (Austria)). Feb 1982. 19p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87702107. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Argentina and the 
International Atomic Energy Agency for the application of safe- 
guards in relation to the heavy water production plant at Arroyito 
is presented. 


30221 (AEA-INFCIRC—297) Text of the Agreement of 
14 October 1981 between Argentina and the Agency for the 
application of safeguards to heavy water supplied from the 
Union of Soviet Socialist Republics. (International Atomic 
Energy Agency, Vienna (Austria)). Feb 1982. 1lp. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702108. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Argentina and the 
International Atomic Energy Agency for the application of safe- 
guards to heavy water supplied from the USSR is presented. 
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30222 (IAEA-INFCIRC—298) Text of the Agreement of 
25 September 1980 between Cuba and the Agency for the ap- 
plication of safeguards in connection with the supply of a nu- 
clear research reactor from the Union of Soviet Socialist Re- 
publics. (International Atomic Energy Agency, Vienna 
(Austria)). Aug 1982. 11p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702109. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Cuba and the Inter- 
national Atomic Energy Agency for the application of safeguards 
in connection with the supply of a nuclear research reactor from 
the USSR is presented. 


30223 (AEA-INFCIRC—299) Text of the Agreement of 
20 July 1978 between Guatemala and the Agency for the ap- 
plication of safeguards in connection with the Treaty for the 
Prohibition of Nuclear Weapons in Latin America and the 
Treaty on the Non-Proliferation of Nuclear Weapons. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Jan 
1983. 33p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702110. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates 
the agreement of Guatemala to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 


30224 (IAEA-INFCIRC—300) Text of the Agreement of 
23 June 1978 between Venezuela and the Agency for the ap- 
plication of safeguards in connection with the Treaty for the 
Prohibition of Nuclear Weapons in Latin America and the 
Treaty on the Non-Proliferation of Nuclear Weapons. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Feb 
1983. 32p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87702111. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates 
the agreement of Venezuela to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 


30225 (AEA-INFCIRC—301) Text of the Agreement be- 
tween Bangladesh and the Agency for the application of safe- 
guards in connection with the Treaty on the Non-Proliferation 
of Nuclear Weapons. (International Atomic Energy Agency, 
Vienna (Austria)). Jan 1983. 33p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87702112. 

The document contains two parts. The first part stipulates 
the agreement of Bangladesh to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 


30226 (AEA-INFCIRC—302) Text of the Agreement be- 
tween Egypt and the Agency for the application of safeguards 
in connection with the Treaty on the Non-Proliferation of Nu- 
clear Weapons. (International Atomic Energy Agency, 
Vienna (Austria)). Jul 1983. 31p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87702113. 

The document contains two parts. The first part stipulates 
the agreement of Egypt to accept safeguards on all source or spe- 
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cial fissionable material in all peaceful nuclear activities within its 
territory, under its jurisdiction or carried out under its control any- 
where, for the exclusive purpose of verifying that such material is 
not diverted tc nuclear weapons or other nuclear explosive devices. 
The second part specifies the procedures to be applied in the imple- 
mentation of the safeguards provisions of Part I. 


30227 (AEA-INFCIRC—303) Text of the Agreement of 
Se ee 
cation of safeguards in connection with the supply of nuclear 
material from the Union of Soviet Socialist Republics. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Jul 
1983. 15p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702114. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement of 8 July 1982 between Ar- 
gentina and the Agency for the application of safeguards in connec- 
tion with the supply of nuclear material from the Union of Soviet 
Socialist Republics is presented. 


30228 (AEA-INFCIRC—304) Text of the Agreement of 


plication of safeguards in connection with the supply of nucle- 
ar material from the United Kingdom of Great Britain and 
Northern Ireland. (International Atomic Energy Agency, 
Vienna (Austria)). Jul 1983. 15p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87702115. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement of 22 September 1982 be- 
tween Chile and the Agency for the application of safeguards to 
nuclear material supplied from the United Kingdom of Great Brit- 
ain and Northern Ireland is presented. 


INFCIRC—305) Text of the Agreement of 
Federal Republic of Germany, Spain 


30229 (AEA- 
9 June 1982 between the 
Agency for the application of safeguards in connec- 
Agreement between the Governments on co-op- 
field of the utilization of nuclear energy for 
peaceful purposes of 5 December 1978. (International Atomic 
Energy Agency, Vienna (Austria)). Jul 1983. 22p. NTIS 


(US Sales Only), PC A02/MF AOl. 
DE87702116. 

Hard copies are available in English, German, Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement of 9 June 1982 between the 
Federal Republic of Germany, Spain and the Agency for the appli- 
cation of safeguards in connection with the agreement between the 
Governments in co-operation in the field of the utilization of nucle- 
ar energy for peaceful purposes of 5 December 1978 is presented. 


30230 (AEA-INFCIRC—306) Text of the Agreement be- 
tween Colombia and the Agency for the application of safe- 
guards in connection with the Treaty for the Prohibition of 
Nuclear Weapons in Latin America. (International Atomic 
Energy Agency, Vienna (Austria)). Jul 1983. 27p. NTIS 
(US Sales Only), PC A03/MF AOl1. File Number 
DE87702117. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates 
the agreement of Colombia to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 


File Number 


30231 (AEA-INFCIRC—307) Text of the Agreement of 
1 July 1983 the Agency's assistance to Romania 
for the transfer of enriched uranium for irradiation studies in 
a research reactor. (International Atomic Energy Agency, 
Vienna (Austria). Dec 1983. 10p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87702118. 
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The full text of the Supply and Project Agreement of 1 July 
1983 between the Agency and the Government of the Socialist Re- 
public of Romania concerning the Agency’s assistance for the trans- 
fer of moderately enriched uranium from the USSR for irradiation 
studies in a research reactor in Romania is presented. 1 tab. Hard 
copies are available in English and French from IAEA Division of 
Publications, Distribution Unit. 


30232 (AEA-INFCIRC—308) Text of the Agreement of 
Se ee es eee ek ce 
for the transfer of enriched uranium for a research reactor. 
(International Atomic Energy — Viewa (Austria)). 
Dec 1983. 9p. NTIS (US Sales ly), PC A02/MF AOI. 
File Number DE87702119. 

The full text of the Supply and Project Agreement of 1 July 
1983 between the Agency and the Government of the Socialist Re- 
public of Viet Nam concerning the Agency's assistance for the 
transfer of moderately enriched uranium from the USSR for a re- 
search reactor in Viet Nam is presented. 1 tab. Hard copies are 
available in English and French from IAEA Division of Publica- 
tions, Distribution Unit. 


30233 (IAEA-INFCIRC—309) Text of the Agreement be- 


safeguards 
the Treaty on the Non-Proliferation of Nuclear Weapons. 
(International Atomic Energy Agency, Vienna (Austria)). 
Jan 1984. 34p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE87702120. 

The document contains two parts. The first part stipulates 
the agreement of the Ivory Coast to accept safeguards on all source 
or special fissionable material in all peaceful nuclear activities 
within its territory, under its jurisdiction or carried out under its 
control anywhere, for the exclusive purpose of verifying that such 
material is not diverted to nuclear weapons or other nuclear explo- 
sive devices. The second part specifies the procedures to be applied 
in the implementation of the safeguards provisions of Part I. 


(AEA-INFCIRC—311) Text of the Agreement of 
7 Oc October 1983 between Cuba and the Agency for the applica- 
tion of safeguards in connection with the supply of a zero- 
power nuclear reactor from the Hungarian People’s Republic. 
(International Atomic Energy Agency, Vienna (Austria)). 
Jan 1984. 1lp. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702122. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement of 7 October 1983 between 
Cuba and the Agency for the application of safeguards in connec- 
tion with the supply of a zero-power nuclear reactor from the Hun- 
garian People’s Republic and to the nuclear material to be used 
therein to be supplied by the Union of Soviet Socialist Republics is 
presented. 


30235 (AEA-INFCIRC—312) Text of the Agreement of 
13 October 1983 between Papua New Guinea and the Agency 
for the application of safeguards in connection with the 
Treaty on the Non-Proliferation of Nuclear Weapons. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Jan 
1984. 34p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702123. 

The document contains two parts. The first part stipulates 
the agreement of Papua New Guinea to accept safeguards on all 
source or special fissionable material in all peaceful nuclear activi- 
ties within its territory, under its jurisdiction or carried out under 
its control anywhere for the exclusive purpose of verifying that 
such material is not diverted to nuclear weapons or other nuclear 
explosive devices. The second part specifies the procedures to be 
applied in the implementation of the safeguards provisions of Part I. 
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(AEA-INFCIRC—313) Text of the Agreement of 
+ Teecteter Mt ecteinn te 's assistance to Mo- 
rocco for the transfer of enriched uranium from the United 
States for a research reactor. (International Atomic En ergy 
Agency, Vienna (Austria)). Jan 1984. 10p. NTIS (US 
Only), PC A02/MF AO1. File Number DE87702124. 

The full text of the Project and Supply Agreement of 2 De- 
cember 1983 between the Agency and the Government of the 
Kingdom of Morocco and the United States of America for the 
transfer of moderately enriched uranium for a research reactor in 
Morocco is presented. 1 tab. Hard copies are available in English 
and French from IAEA Division of Publications, Distribution Unit. 


30237 (AEA-INFCIRC—315) Text of the Agreement of 
25 January 1984 concerning the Agency's assistance to Ja- 
saduir ciate aM Ales Meee hase 
research reactor. ternational Atomic Energy Agency, 
Vienna hash. A r 1984. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number 877021 26. 

The full text of the Project and Supply Agreement of 25 
January 1984 between the Agency and the Governments of 
Canada, Jamaica and the United States of America for the transfer 
of highly enriched uranium for a research reactor in Jamaica is pre- 
sented. 1 tab. Hard copies are available in English and French from 
IAEA Division of Publications, Distribution Unit. 


30238 (IAEA-INFCIRC—316) Text of the Agreement be- 


(in < ; 

gy Agency, Vienna (Austria)). Sep 1984. 33p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87702127. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates 
the agreement of Panama to accept safeguards on all source or spe- 
cial fissionable material in all peaceful nuclear activities within its 
territory, under its jurisdiction or carried out under its control any- 
where, for the exclusive purpose of verifying that such material is 
not diverted to nuclear weapons or other nuclear explosive devices. 
The second part specifies the procedures to be applied in the imple- 
mentation of the safeguards provisions of Part I. 


30239 (IAEA-INFCIRC—317) Text of the Agreement of 


with the Treaty on the Non- 

eapons, (International Atomic 

gy Agency, Vienna (Austria)). Sep 1984. 34p. NTIS 

(US Sales Only), PC A03/MF AOl. File Number 
DE87702128. 

The document contains two parts. The first part stipulates 
the agreement of NAURU to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 


30240 CAEA-INFCIRC—320) Text of the Agreement of 

5 July 1980 between Sri Lanka and the Agency for the appli- 

cation of in with the Treaty on the 

eapons. (International 

gency, Vienna (Austria)). Oct 1984. 28p. 

NTIS US Sales Only), PC A03/MF AO1. File Number 
DE87702131. 

The document contains two parts. The first part stipulates 
the agreement of Sri Lanka to accept safeguards on all source or 
special fissionable material in all peaceful nuclear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in the 
implementation of the safeguards provisions of Part I. 
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30241 (IAEA-INFCIRC—322) Communication received 
from the Resident Representative of Italy on behalf of the 
European Community. (International Atomic Energy 
Agency, Vienna (Austria)). Apr 1985. 7p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702133. 

The INIS record includes IAEA-INFCIRC-322(Add.1) of 
July 1986. Hard copies are available in English and French from 
IAEA Division of Publications, Distribution Unit. 

The document reproduces the text of a common policy dec- 
laration adopted by the Ministers for Foreign Affairs of the ten 
members of the European Community on 20 November 1984 re- 
garding the transfers of nuclear materials, equipment and technolo- 
gy between the Member States of the European Community. 


30242 (AEA-INFCIRC—324) Letter of 6 May 1985 ad- 
dressed to the Director General by the Resident Representa- 
tive of Israel. (International Atomic Energy Agency, 
Vienna (Austria)). May 1985. 2p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87702135. 

The document reproduces the letter of 6 May 1985 ad- 
dressed to the Director General of the IAEA by the Resident Rep- 
resentative of Israel and refers to the position of the Israeli Govern- 
ment in the matter of attacks on nuclear facilities. 


30243 (IAEA-INFCIRC—327) Text of the Agreement of 
21 February 1985 between the Union of Soviet Socialist Re- 
in 


Atomic Energy Agency, Vienna (Austria)). Jul 1985. 31p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE87702138. 

Hard copies are available in English and Russian from 
IAEA Division of Publications, Distribution Unit. 

The document contains two parts. The first part stipulates 
the agreement of the Soviet Union to accept safeguards on all 
source or special fissionable material in peaceful nuclear facilities, 
namely several nuclear power stations and nuclear research reac- 
tors to be designated by the Soviet Union within its territory with a 
view to enabling the Agency to verify that such material is not 
withdrawn. The second part specifies the procedures to be applied 
in the implementation of the safeguards provisions of Part I. 


30244 (IAEA-INFCIRC—331) South Pacific Nuclear 
Free Zone Treaty. (International Atomic Energy Agency, 
Vienna (Austria)). Feb 1986. 13p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702142. 

The full text of the South Pacific Nuclear Free Zone Treaty 
with its Annexes endorsed on 6 August 1985 by the South Pacific 
Forum (a body comprising the independent and self-governing 
countries of the South Pacific, namely Australia, the Cook Islands, 
Fiji, Kiribati, Nauru, New Zealand, Nive, Papua New Guinea, the 
Solomon Islands, Tonga, Tuvalu, Vanuatu and Western Samoa) is 
presented. 


30245 (AEA-INFCIRC—331-Add.1) South Pacific Nu- 
clear Free Zone Treaty. (International Atomic Energy 
Agency, Vienna (Austria)). Mar 1987. 6p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702143. 

The document contains the 3 Protocols to the South Pacific 
Nuclear Free Zone Treaty (INFCIRC-331) adopted by the South 
Pacific Forum at its 17th session in Suva on 8 August 1986. The 
treaty entered into force on 11 December 1986. 
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07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


30246 (INIS-mf—10875) Radioisotope production at PU- 
SPATI - five year programme. Yusof Azuddin Ali; Abdul 
Rahman Mohamad Ali. (Unit Tenaga Nuklear, Bangi, Se- 
langor (Malaysia)). 1983. 29p. (CONF-831109—23). NTIS 

S Sales Only), PC A03/MF AOl. File Number 
DE87702188. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

Most of the basic laboratory facilities for radioisotopes pro- 
duction at PUSPATI will be commissioned by September 1983. 
Work on setting up of production and dispensing facilities is in 
progress as the nuclides being worked on are those that are com- 
monly used in medical applications, such as Tc-99m, I-131, P-32 
and other nuclides such as Na-24 and K-42. Kits for compounds la- 
belled with Tc-99m such as Stannous Pyrophosphate, Sulfur Col- 
loid and Stannous Glucoheptonate are being prepared. The irradia- 
tion facilities available now for radioisotope production at the PU- 
SPATI TRIGA Reactor include a central thimble (flux density 1 x 
10 /sup 13/ n.cm/sup -2/S/sup -1/) and a rotary specimen rack 
(flux density 0.2 x 10/sup 13/ n.cm/sup -1/S/sup -1/). Irradiation 
schedules and target handling techniges are discussed. Plans for ra- 
dioisotope production at PUSPATI over the period of 1983-1987, 
based on present demand for radioisotope, are also explained. 


30247 (JINR—R-9-85-707, pp 294-298) Development and 
realization of radioactive isotope production for medical and 
biological purposes using U-240 cyclotrons. Ageev, V.A.; 
Bezruk, A.I.; Bykov, V.I. (AN Ukrainskoj SSR, Kiev. Inst. 
Yadernykh Issledovanij). 1985. (In Russian). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE87780133. 
(CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The possibility of /sup 123/1 isotope production for medical 
purposes used in diagnostics and radiopharmaceuticals by means of 
the U-240 isochronous cyclotron is considered. /sup 127/I(p, 5n)/ 
sup 123/Xe -> /sup 123/I reaction is used to produce /sup 123/1. 
Sodium iodide is chosen as target material. The experimental results 
permit to conclude that during sodium iodide irradiation at the U- 
240 cyclotron one can produce /sup 123/1 of high radionuclide 
purity and in quantities being sufficient for medical and biological 
investigations. 3 figs. 


30248 (JINR—R-9-85-707, pp 299-306) Radioisotope 
production using U-120 cyclotron, Central Institute for Nu- 
clear Research, Rossendorf (DDR). Bajer, G.J.; Bryukner, 
R.; Drajer, R. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden, German Democratic Republic). 1985. (In 


Russian). NTIS (US Sales Only), PC A16/MF AO0O1. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The method of radionuclide production at the Rossendorf U- 
120 cyclotron and chemical reprocessing of the products produced 
into radiopharmaceuticals, aimed at application in nuclear medice, 
are described. The radionuclides are produced by target irradiation 
at nuclear reactions (/sup 4/He, 2n), (d, 2n), (d, n), (d, a) and 
others. /sup 67/Ga, /sup 81/Rb-/sup 21m/Kr, /sup 211/At, /sup 
111/In, /sup 123/1, /sup 18/F radionuclide production are consid- 
ered in detail. The Rossendorf U-120 cyclotron beam parameters 
are also presented. 2 tabs. 


30249 (JINR—R-9-85-707, pp 311-315) Radionuclide 
production for medical purposes using U-120 M cyclotron. 
Kopetski, P. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1985. (In Russian). NTIS (US Sales Only), 
PC A16/MF AOl1. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 
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Radionuclide production for radiopharmaceuticals at the U- 
120M cyclotron is described. /sup 67/Ga is produced in the /sup 
68/Zn(p, 2n)/sup 67/Ga reaction, the optimal energy of protons is 
35 MeV when using natural Zn. /sup 201/T1 is produced in the / 
sup 203/TI(p, 3n) /sup 201/Pb -> /sup 201/T1 reaction. The opti- 
mal energy of protons is 29-30 MeV when using natural Tl. /sup 
123/1 is produced experimentally in the /sup 124/Te(p, 2n)/sup 
123/1 reaction. The optimal energy of protons is 27 MeV for TeO/ 
sub 2/ target enriched in /sup 124/Te. /sup 111/In production is 
planned using the /sup 112/Cd(p, 2n) /sup 111/In reaction under 
irradiation of metallic cadmium enriched in /sup 112/Cd, the opti- 
mal energy of protons is 33 MeV. 


30250 (PPA-SS—9, pp vp) Radioisotope production and 
distribution in Australia. Brough, J. (Australian Atomic 
Energy Commission Research Establishment, Lucas 
Heights). 1986. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE87780136. (CONF-8610273—). 

From Seminar on production and distribution of radioiso- 
topes for Malaysian users; Bangi, Malaysia (22 Oct 1986). 

The high quality of radioactive products and services, pro- 
vided by the Commercial Products Unit of Australian Atomic 
Energy Agency for industrial and medical applications are dis- 
cussed. The production program has changed from research driven 
to being market driven. The Commission in fact not only manufac- 
tures radioisotopes and radiopharmaceuticals but also acts as a Cen- 
tralized Dispensing Service for over sea products. The advantages 
associated with centralize distribution are discussed. The delivery 
arrangements and the existed problems are explained. With the 
unique experience, assistance and advice are provided for many 
years now to Nuclear Energy Unit at PUSPATI via staff training 
programs and many visits by the Commission staff to assist in the 
commissioning of the facilities in which enables PUSPATI to pro- 
vide Malaysia avd surrounding neighbour countries (on a smaller 
scale) with the similar type of service that the Commission does 
within Australia. (A.J.). 


30251 (PPA-SS—9, pp vp) Radioisotope distribution 
centre of the Nuclear Energy Unit. Rosnah Janor. (Unit 
Tenaga Nuklear, Bangi, Selangor, Malaysia). 1986. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780136. (CONF-8610273—). 

From Seminar on production and distribution of radioiso- 
topes for Malaysian users; Bangi, Malaysia (22 Oct 1986). 

The roles and objectives of Radioisotope Distribution Centre 
and its relation to the Customer Services of Nuclear Energy Unit 
are discussed. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 31913 


30252 (JINR—R-9-85-707, pp 331-335) Use of the Len- 
ingrad Physical-Technical Institute for applied purposes. Gu- 
sinskij, G.M.; Najdenov, V.O. (AN SSSR, Leningrad. 
Fiziko-Tekhnicheskij Inst.). 1985. (In Russian). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE87780133. 
(CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

Possibilities of applied uses of the PTI cyclotron are de- 
scribed. Sample irradiation by accelerated ions to change the prop- 
erties of semiconductor structures is widely used. A set of works 
has been carried out to develop the nuclear filter production tech- 
nique. Nuclear reactions, X-ray fluorescence analysis and the Ruth- 
erford backscattering are used as analytical methods. 10 refs.; 4 figs. 


30253 (PPA-SS—8, pp vp) UTN’s gamma irradiation fa- 
cility: design and concept. Mohamad Noor Mohamad Yunus. 
(Unit Tenaga Nuklear, Bangi, Selangor, Malaysia). 1986. 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 
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UTN is building a multipurpose gamma irradiation facility 
which compromises of research and pilot scale irradiation cells in 
The Fifth Malaysia Plan. The paper high-lights the basic futures of 
the facility in terms of its design and selection including layout 
sketches. Plant performances and limitations are discussed. Plants 
safety is briefly highlighted in block diagrams. Lastly, a typical 
specification brief is tabled in appendix for reference purposes. 


ae my pp vp) Dosimetry in process control. 

Masefield, ‘J Saylor, M.C. (Isomedix Inc., pr USA). 1986. 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

Measurement of absorbed dose and dose distribution in irra- 
diated medical products relies on the use of quality dosimetry sys- 
tems, trained personnel and a thorough understanding of the energy 
deposition process. The interrelationship of these factors will be 
discussed with emphasis on the current and future practices of 
process control dosimetry. 


30255 (PPA-SS—8, pp vp) Radiation effects - stability 
and instability of materials. Markovic, V. (International 
Atomic Energy Agency, Vienna, Austria). 1986. NTIS (US 
Sales Only), PC A07/MF A0O1. File Number DE87780135. 
(CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

Natural and synthetic polymer materials are usually used for 
production of disposable medical items. The manufacture of sterile 
disposable medical products is a complex process which requires 
special considerations in all stages of manufacture, from the selec- 
tion of raw materials to sterilization. Medical application and sterili- 
zation method must also be taken into account as well as functional 
quality of products in the selection of raw materials. (A.J.). 


08 HYDROGEN 
0801 Production 


30256 (FRNC-TH—2326) Problem for decrease and evo- 
ee 6 ee ee ee 
of cyclic voltametry - turning disk and impulsions: problem 
water electrolysis. Dieng, M.M. (Paris-6 Univ., 
75 (France)). 1983. 232p. (In French). NTIS (US Sales 
Only), PC Al1/MF A0O1. File Number DE87751754. 
Phtalocyanine type materials are studied to be used as anode 
and cathode in water electrolysis. In function of physical, electrical 
and electrochemical properties molybdenum naphtalocyanines are 
selected as presenting optimal characteristics. 136 refs. 


30257 tuum Biological photosystems stabi- 
lization and immobilization. Application to hydrogen produc- 
tion through water biophotolysis. Cocquempot, M.F. (Uni- 
versite de Technologie de Compiegne, 60 (France)). Oct 
1984. 164p. (In French). NTIS (US Sales Only), PC A08. 
File Number DE87751765. 

The efficiency of hydrogen photoproduction by reconstitut- 
ed systems composed of membranes of chloroplasts associated with 
a bacterial hydrogenase is limited by the instability of the different 
constituents. This study is essentially concerned with the low stabil- 
ity of the activity of the operating photosynthetic membranes. The 
immobilization is used as a tool for the stabilization of the struc- 
tures and activities and, with the insolubilization of the biocatalyst, 
its utilization in continuous processes. It permitted to establish cor- 
relation between activity, stability, morphological aspect and condi- 
tions of the protein-pigment complexes of the immobilized struc- 
tures. 
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30258 (DOE/PC/70028—T10) Improved catalysts for 
liquid hydrocarbon fuels from syngas: Ninth quarterly techni- 
cal progress report, October-December 1986. (Union Carbide 
Corp., Tarrytown, NY (USA). Molecular Sieve Dept.). 
[1987]. Contract AC22-84PC70028. 192p. NTIS, PC A09. 
File Number DE87009899. 

Presented in this report are detailed analyses of the six cata- 
lyst test runs summerized previously in Appendix A of the Eighth 
Quarterly Report, which constituted the major thrust of the work 
during that quarter. All six of the catalysts contained promoted 
cobalt metal in close contact with a molecular sieve support, and 
were formulated by the method first used in Catalyst No. 11 (Run 
No. 12185-07 of the Third Quarterly Report). Three of the runs, 
numbers 62, 64, and 66, examined the utility of the new molecular 
sieves TC-201, TC-211 and TC-12365 as promoted cobalt Fischer- 
Tropsch metal supports. The remaining catalysts utilized molecular 
sieve TC-123 as the catalyst support and probed the effects of the 
previously reported promoters X11 and X9 (run no. 65), variations 
in the calcination procedure (run no. 67), and variations in the test- 
ing conditions (run no. 63). 


30259 (DTH-LET-RE—86-2) Gas generators. Small com- 
bined heat-power plants with a gas generator. Schramm, J.; 
Kofoed, E. (Danmarks Tekniske Hojskole, Lyngby. Lab. 
for Energiteknik). Apr 1986. 90p. (In Danish). Danmarks 
Tekniske Hoejskole, Laboratoriet for Energiteknik, DK- 
2800 Lyngby, Denmark. 

EFP-82. 

The investigation included collection of knowledge of gas 
generators and their processes. On this basis a rather simple genera- 
tor of the uniflow-type was constructed, on which some experi- 
ments were performed. The obtained experiences resulted in a gas 
generator No. 2. of the same type but of smaller dimensions for the 
same gas production. Both gas generators were connected to differ- 
ent cleaning units and a gas engine, in which propane is used for 
starting the gas generator. By this starting method it was possible in 
most of the experiments to start a gas production. The difference 
between the generator designs, fuel types and fuel quality appears 
in the operation period and the degree of torrefaction. Many ex- 
periments ended because the gas production stopped before the fuel 
was totoaly utilized. The reason for that is that the moving of the 
fuel has stopped because of arching or scorification. The reason for 
arching was that the fuel was in too large pieces. The reason for 
scorification was too high temperature. (LN). 


30260 (FRNC-TH—2400) Immobilization of the algae bo- 
tryococcus braunii in alginate gel and in polyurethane foam. 
Influence on the photosynthetic capacity and the hydrocarbon 
production. Bailliez, C. (Paris-6 Univ., 75 (France)). 1984. 
153p. (in French). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE87751756. 

The aim of this study was to determine the influence of the 
immobilization of Botryococcus Braunii in alginate gel and in poly- 
urethane foam on the metabolic activity of the algae and on its hy- 
drocarbon production. It appears that the metabolic activity is not 
altered by calcium alginate gel and a protective effect of the sub- 
strate against cellular degeneracy is observed, without hydrocarbon 
synthetisation capacity being modified. Algae are affected by poly- 
urethane foams, varying with the composition of the foam; culture 
tests in a fixed bed reactor were performed with foams presenting 
the lowest toxicity rate. 
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30261 (FRNC-TH—2401) Anaerobic digestion of aquatics 
plants. Marine and freshwater vegetables. Fauchille, S. (Insti- 
tut National Polytechnique, 54 - Nancy (France)). 1984. 
198p. (In French). NTIS (US Sales Only), PC A09/MF 
A01. File Number DE87751762. 

The present work have been undertaken on water hyacinth 
and Duckweed cultivated in warmed-up water and on sea wrack, 
ulva and kelp released on the coast. Methane fermentation was 
driven at a temperature of 37 C. The aim of the experimentations 
was to select the various microorganisms for a salted medium and 
to evaluate the influence of the retention time, of different inocu- 
lum and of various thermal and chemical pretreatments on the fer- 
mentation characteristics and performances. 


30262 (NLVF/S—650) Simplified drying system for the 
production of biomass - fuels. Final report. Johnsen, D.-S. 
(Norges Landbruksvitenskapelige Fo » Oslo). 27 
Feb 1986. 11p. (in Norwegian). NTIS (US Sales ‘Only), PC 
A02/MF AO1. File Number DE87752135. 

The report deals with a simplified drying system for fuel in 
production of biomass. The aim of the project was to present calcu- 
lation- and dimension models for the dehydration process of bio- 
masss in a continuously operating dryer. 5 drawings. 


30263 (PB—87-154290/XAB) Liquid biofuels as a devel- 
opment tool in Latin American agriculture. McCombs, J.M. 
(Volunteers in Technical Assistance, Inc., Arlington, VA 
(USA)). 1985. 49p. NTIS, PC A03/MF AO1. 

Presented at Symposium on Biomass Energy Systems: Build- 
ing Blocks for Sustainable Agriculture, Airlie House, Virginia, Jan- 
uary 29-31, 1985. 

This paper presents a policy analysis to explore a distinct in- 
terpretation of issues in the vital inter-sector relationship of energy 
and agriculture. Bioenergy to power a sustainable agriculture, and 
beyond, is seen as a viable possibility in response to often-contradic- 
tory goals of both sectors. The greatest critical energy needs in ag- 
riculture have been long identified as fertilizer and fuels. The paper 
examines large and small scales of liquid biofuel production and the 
potential of Latin America small farms not only to contribute to 
fuel and fertilizer supply but to participate more broadly in rural 
economic development. 


30264 (PB—87-158937/XAB) Biogas/biofertilizer busi- 
ness handbook (third edition). Arnott, M. (Peace Corps, 
Washington, DC (USA). Information Collection and Ex- 
—. Jul 1985. 194p. (PC/ICE/R—48). NTIS, PC A09/ 

The handbook covers biogas systems, including raw material 
preparation, digesters, separate gas storage tanks, use of gas to run 
engines, and the use of sludge as fertilizer. Also covers secondary 
projects such as flat-plate solar collector water heaters, composting, 
and bio-insecticides. 


(PB—87-159331/XAB) Introduction to the retro- 
ie enalneeadeaten. report. Hose, F.R. (Na- 
tional Timber Research Inst., Pretoria (South Africa)). Aug 
saree 50p. (CSIR/SR/HOUT—401). NTIS, PC PC E05/ 


North American Continent sales only. 

Woodgas retrofitting is the process by which woodgas is 
used to provide all or part of the heat previously supplied by some 
other fuel. Usually, the motivation for a retrofit is improved profit- 
ability. However, additional benefits can be reduced boiler repair 
costs and reduced environmental pollution. The report describes 
the technical and economical factors to be considered concerning 
retrofits. 


(STEV-BF—86-9) Gasification of wood chips and 
bork in a circalating fiuldined bed = Construction and cper- 
ation of pilot plant. Studsvik CFBG (former LVG-CFB), 
Stage 1. Ekstroem, C.; Ahigren, L. (Statens Energiverk, 
Stockholm (Sweden); Studsvik Ener. giteknik AB, Nykoep- 
ing (Sweden)). 6 Oct 1986. 37p. da Swedish). (STUDS- 


VIK-EP—86-56). NTIS (US Sales Only), PC A03/MF AOI. 


File Number DE87752170. 
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Further development has taken place concerning the atmos- 
pheric gasifier. It might be possible to use the process for raw gas 
applications. When supplemented with tar cracker and particle sep- 
aration, it can be used for pure gas in refractory furnaces, multi- 
burner systems and for electric power generation. Projecting of a 2 
MW pilot plant started in November 1984 and the operation began 
in the spring of 1986. Full-size plants for lime kilns can be offered 
as based on the existing technical experience and specifications. The 
pilot plant has used wood chips and bark as fuel, and satisfactory 
operation was obtained. (G.B.). 


30267 (VTT-TIED—603) Sprinkler and water spray tech- 
niques in fires of combustible liquids. Keski- (fined)? O. 
(Valtion Teknillinen Tutkimuskeskus, 
lotekniikan Lab.). Aug 1986. 98 
Sales Only), PC A05/MF AOl1. Bus Nu Seomeer Es 7752004 
The purpose of this review is to find out what is known sci- 
entifically about extinguishment and control of fires in combustible 
liquids by sprinkler and water spray techniques. Because no review 
on combustion is available in Finnish, the first part of the study 
deals extensively with principles and the most important parameters 
of combustion of liquids in different geometries. The theory of 
flames based on diffusion equations is outlined both for laminar and 
turbulent flow. Then the application of these theories on pool fire 
and droplet burning are described. The theoretical extinction crite- 
ria were studied to find out the essential factors controlling the ex- 
tinguishment process. The movement of water droplets in and inter- 
actions with flames is approached theoretically and experimentally. 
The latter part of the study presents the most important sprinkler 
test series since the fifties. It gives a simple theory on sprinkler ac- 
tuation time and describes test series designed to find out practical 
answers to the required water flux density. Most of the tests deal 
with pool fire of combustible liquids. The extinguishment of a gas 
blow out fire and a number of tests using solid fuels are also includ- 
ed. The fires and the protection by water spray cooling of the stor- 
age tanks and pressure vessels are reviewed. Finally, the develop- 
ment of carly-suppression, fast-response (ESFR) and intelligent 
sprinkler systems is described briefly. 


30268 Molecular characterization of the pyrolysis of bio- 
mass. 1, Fundamentals. Evans, R.J.; Milne, T.A. (Solar 
Energy Research Institute, Golden, CO). Energy and Fuels; 
1: No. 2, 123-137(Mar-Apr 1987). 

The technique of molecular-beam, mass spectrometric 
(MBMS) sampling is applied to the elucidation of the molecular 
pathways in the fast pyrolysis of wood and its principal isolated 
constituents. The goal is the optimization of high-value fuel prod- 
ucts by thermal and catalytic means. The positive-ion mass spectra 
shown are obtained from real-time, direct sampling of light gases, 
reactive intermediates, and condensible vapors simultaneously. The 
cellulose, lignin, and hemicellulose (e.g., xylan) components of 
wood pyrolyze largely to monomer and monomer-related frag- 
ments and given characteristic mass spectral signatures. Whole 
wood appears to behave as the sum of its constituents, with few if 
any vapor species derived from interaction of the main polymer 
constituents. An important interaction, however, is the influence of 
mineral matter in the wood on the carbohydrate pyrolysis path- 
ways. Vapor phase cracking of the primary products proceeds 
through a stage of light hydrocarbons and oxygenates to the ulti- 
mate formation of aromatic tars and Hz, CO, COs, and H2O. These 
steps are illustrated and discussed. Consistent with these observa- 
tions, a relatively simple pyrolysis reaction scheme is proposed. 64 
references, 8 figures, 3 tables. 


30269 US/India co-operative biomass conversion pro- 
gram. Talib, A.; Bienstock, D.; Goss, J.; Flanigan, V. 
(MITRE Corp., McLean, VA). pp 1401- 1410 of Newer coal 
technologies: Implications for energy and —— poli- 
cies in Asia and the Pacific. Siddiqi, T.A.; Shihua, S. (eds.). 
Oxford, England; Pergamon Journals Ltd. (1986). (DOE/ 
FE/60740—TI) 

As part an an overall effort to reduce the dependence on im- 
ported oil, the Government of India and the US Agency for Inter- 
national Development have recently initiated a collaborative pro- 
gram to develop and implement newer coal and biomass energy 
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conversion technologies in India. The dispersed nature of biomass 
resources generally restricts their application to small- to medium- 
scale energy conversion technologies. However, the mining, benefi- 
ciation, and transportation of coal is done economically to satisfy 
the demand of large centralized energy conversion technologies. 
Thus, the development and implementation of biomass conversion 
technologies are quite complementary to the development of large- 
scale coal conversion technologies. The successful development, 
testing, and wide-scale commercialization of biomass conversion 
technologies in India, in addition to facilitating the reduction in im- 
ported oil demand, will also indirectly help conserve the indigenous 
coal resources, thus enhancing the local coal supply for large, cen- 
tralized, coal-based plants. This paper highlights the objectives of 
the biomass conversion component of the collaborative energy pro- 
gram and presents the status of biomass conversion technology de- 
velopment and implementation efforts in India. 8 references, 5 fig- 
ures, 2 tables. 


Thermal conversion of biomass: progress and pros- 
pects. Schiefelbein, G.F. (Pacific Northwest Lab., Richland, 
WA). pp 275-290 of of energy applications of 
biomass. Lowenstein, M.Z. (ed.). New York, NY; Elsevier 
Applied Science Publishers (1985). (CONF-841061—). 

From National meeting on biomass research and develop- 
ment for energy applications; Arlington, VA, USA (1 Oct 1984). 

It has been estimated that between 14 and 23% of the US's 
total energy demand in 1982 could be met from biomass. This po- 
tential contribution is greater than that of any other renewable 
energy technology. In addition, biomass is the only renewable tech- 
nology that can contribute to the need for transportation fuels. 
Thermochemical conversion processes are expected to contribute a 
majority of that total. In thermochemical conversion elevated tem- 
peratures convert biomass materials to more useful energy forms. 
Wood and crop residues are 96% of the biomass feedstocks avail- 
able for conversion to liquid and gaseous fuels. Thermochemical 
processes are capable of converting 85% to 95% of the organic ma- 
terial in these feedstocks with high efficiency and relatively little 
sensitivity to variations in the feed material. In addition to utilizing 
diverse biomass resources efficiently, thermal conversion processes 
can produce a broad spectrum of energy products that fit existing 
U.S. energy use patterns. 5 references. 


30271 Scale up of a high throughput gasifier to produce 
medium Btu gas from wood. Feldmann, H.F.; Paisley, M.a.; 
Appelbaum, H.R. (Battelle Columbus Lab.). pp 303-312 of 
Proceedings of energy applications of biomass. Lowenstein, 
M.Z. (ed.). New York, ; Elsever Applied Science Pub- 
lishers (1985). (CONF-841061—). 

From National meeting on biomass research and develop- 
ment for energy applications; Arlington, VA, USA (1 Oct 1984). 

A schematic flowsheet of the gasification process under de- 
velopment under U.S. DOE's sponsorship at Battelle’s Columbus 
Laboratories is given. The process employs a hot-stand phase as a 
conveying and heat transfer medium. By use of such heat transfer 
methods, it is possible to produce a 500 Btu/SCF fuel gas from bio- 
mass without using oxygen. Wood is fed into the gasifier with no 
pretreatment except partial drying to utilize sensible heat present in 
the flue gas from the combustor. The wood (or other biomass) is 
gasified at throughputs up to 2000 Ib/h square ft of reactor area to 
produce the fuel gas and a small quantity of char (typically 20% of 
the dry wood fed). The char and sand then are removed from the 
gas phase and transfered to the combustor, where the Char is 
burned. The combustion reactions reheat the sand, which returns to 
the gasifier to provide the heat for gasification. Heat recovery for 
product and flue gases provides both process and export steam (or 
other heat sources as might be needed) in addition to drying incom- 
ing wood. 1 reference. 
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30272 (AFME—82-199) Scientific study of cetom-meth- 
ane process of anaerobic digestion. (Agence Francaise pour 
la Maitrise de l’'Energie, 75 - Paris). 1983. 7p. (In French). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87751758. 

Operation of a domestic urban waste anaerobic digestion 
plant designed and constructed by CETOM-METHANE at TRE- 
VOUX (France) and runned by Rhonalpenergie is analyzed. The 
process is described: the wastes are crushed and cut, then mixed 
with recycled sludges, watered for an aerobic prefermentation, and 
then processed in an anaerobic digester. The gazeous and energy 
production are evaluated together with the problems of pollution 
control, mechanical automatization and temperature control. The 
economical analysis is presented but have to be updated. 


(AFME—82-334) Ethanol and other motor fuels 
Sem catieitans conkunn, tate of systems and products in 
the centre region. Raugel, P.J. (Agence Francaise pour la 
Maitrise de l’Energie, 75 - Paris). 1983. 197p. (In French). 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE87751755. 

The present development of alcohol production from beets 
in France and the region Centre is analyzed. The various possibili- 
ties and processes of fermentation of beets are presented with em- 
phasis on the economic evaluation of the different method (costs of 
the ethanol as a fuel). Applications and utilization of pure ethanol 
or ethanol mixed with gasoline for driving engines are evaluated. 
The economical and institutional environments are discussed, illus- 
trated with the example of the region Centre. Methanol and ethanol 
production processes from cellulosic products or wastes are also 
presented in appendix, as also as the Jerusalem artichoke. 


(DOE/PC/70022—T5) Optimum higher 
mixtures for fuels from syngas: Final technical report, Octo- 
ber 1, 1984 to January 31, 1987. (Union Carbide Corp., 
South Charleston, WV (USA). Engineering, Manufacturing 
and Technology Services Div.). 1987. Contract AC22- 
84PC70022. 318p. NTIS, PC Al4/MF A011; 1; GPO Dep. 
File Number DE87008190. 

Our extensive experimence with gasoline-alcohol blends indi- 
cates that the most effective alcohol extenders in terms of perform- 
ance are mixtures of lower and higher alcohols. The lower alco- 
hols, i.e., methanol and ethanol, should constitute the major portion 
of the mixed alcohols and will provide the much needed octane im- 
provement. The higher alcohols, i.e., alchols in the Cs to Cs range, 
are needed to provide water tolerance and volatility control. An 
optimum mixed-alcohol fuel extender would have a C;-Cz to Cs-Cs 
ratio in the range of 2.3 to 4.0 with the distribution of higher alco- 
hols centered on the C, alcohols. It was the objective of this pro- 
gram to develop novel homogeneous catalytic systems capable of 
producing, from coal-derived syngas under attractive process con- 
ditions, a suitable product mixture for this optimum alcohol fuel ex- 
tender. Many of the known alcohol-producing catalysts are also 
good water-gas shift catalysts. This property would have an advan- 
tage for the use of low H2/CO ratio syngas, since the oxygenated 
by-product can then be carbon dioxide rather than water. The 
result is that hydrogen is not consumed in formation of the stoichi- 
ometric by-product, but surplus CO is utilized instead. A substan- 
tially lower syngas ratio can thus be efficiently utilized for the pro- 
duction of alcohol products. Another advantage of a program 
which focuses on alcohol production is the potential for the use of 
homogeneous catalysts. Because of the potential advantages of ho- 
mogeneous catalysts, the possible catalytic advantages for alcohol 
synthesis, and the probable future needs for such alcohols as fuel 
extenders, the research described in this report has been directed 
specifically toward the formation of alcohol products by homoge- 
neous catalysts. 
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30275 (DOE/PC/90013—T1) Optimum catalytic process 
for alcohol fuels from syngas: First quarterly technical 
progress report, January-March 1987, (Union Carbide Corp., 
South Charleston, WV (USA). Engineering, Manufacturing 
and Technology Services Div.). 30 Apr 1987. Contract 
AC22-86PC90013. 87p. NTIS, PC A05/MF A011; 1; GPO 
Dep. File Number DE87010084. 

Research has been conducted on both methanol homologa- 
tion and direct syngas conversion by homogeneous catalysts. Stud- 
ies on the novel methanol homologation system which produces 
ethanol under relatively low pressures have addressed catalyst life- 
time, catalyst characterization, mechanism, new additives, and proc- 
ess improvement. The catalyst lifetime studies show that within the 
timescale of our experiments (10 h), no catalyst decomposition is 
detected. Because these experiments are conducted in batch-type 
reactors, we have not been able to carry out longer lifetime studies. 
Nevertheless, initial concerns over the catalyst stability have been 
alleviated. The catalyst characterization and mechanistic studies 
have been very informative about the chemistry involved in this 
novel system. This, in turn, should allow us to rationally develop 
methods which will improve catalyst performance. We have also 
prepared some A25-type additives which, although structurally 
very similar to A25, differ electronically. None of these additives 
have improved the selectivity or activity observed with A25. How- 
ever, these results show that subtle changes in the electronic prop- 
erties of the additive can make a large difference in selectivity and 
activity. This suggests that variation of the additive electronic 
properties should allow us to optimize catalyst performance. Final- 
ly, we have shown that the addition of water has no effect on the 
catalyst selectivity or activity. This shows that we may be able to 
shift the ethers and esters formed during the homologation reaction 
back to the alcohols (and acetic acid). If successful this would sim- 
plify product separation and/or recycle. 


30276 (FRNC-TH—2353) Production of ethanol from 
cellulose with clostridium thermocellum: contribution to the 
study of some limiting steps. Spinnler, E. (Institut National 
de Recherches Agronomiques (INRA), 75 - Paris (France)). 
1984. 183p. (In French). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE87751763. 

By a systematic study of amino acids requirements of a strain 
of Cl thermocellum, it was possible to increase by 50 per cent 
Johnson's synthetic medium characteristics. The growth of this 
strain depends of the pH and temperature and is rather sensitive to 
fermentation products. Kinetics of cellulose hydrolysis increase 
with substrate concentration so fed batch cultures were driven in 
order to have always large concentration of cellulose in the 
medium. A large inhibition of cellulase activity took place during 
culture though adsorbed cellulase by gramme of substrate increased 
all along the fermentation. Unlike acetic acid production ethanol 
production continues after the growth has stopped. Cellulose hy- 
drolysis, growth and ethanol production are described by a model 
with which it was possible to quantify the inhibitions observed. 


30277 (FRNC-TH—2399) Upgrading of lignocellulosic 
materials by acetone-butanol fermentation: mixed culture of 
clostridium cellulolyticum and clostridium acetobutylicum, 
metabolism regulation of clostridium acetobutylicum on glu- 
cose and xylose. Fond, O. (Institut National Polytechnique, 
54 - Nancy (France)). 1984. 223p. (In French). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE87751760. 

After a large literature review concerned with cellulose pro- 
duction, cellulosic hydrolysis or saccharification and fermentation, 
and the different microorganisms involved (culture conditions and 
metabolic control), the coculture on pure cellulose is studied to- 
gether with the equipment and methods. The production of cellulo- 
lytic enzymes and the saccharification implementation are empha- 
sized. The acetone-butanol fermentation is then analyzed, taking 
into account the optimization of the processing of both pentoses 
and hexoses. The last part of this study is an application of these 
technologies to beet pulp, with emphasis on industrial application 
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30278 (STEV-BF—86-7) Production of ethanol based on 
materials containing lignocellulose. Wallander, L.; Eriksson, 
K.-E. (Statens Energiverk, Stockholm (Sweden)). 1986. 26p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE87752044. 

Water washing of steam exploded wheat straw prior to en- 
zymic hydrolysis increases the degree of saccharification consider- 
ably. The effect of an additional alkali wash is limited. 2 min or less 
is sufficient time to obtain an efficient washing. As a consequence, 
no separate vessel is probably needed for the washing procedure. It 
can be done in the pipes between the steam explosion equipment 
and hydrolysis apparatus. Washing the straw with ethanol-water so- 
lutions has no favourable effect on the saccharification, although 
the amount of lignin removed increases with the ethanol concentra- 
tion. Reuse of wash water gives an incomplete washing, but this 
does not influence negatively upon hydrolysis, at least not after the 
first recycling. The degree of saccharification increases with addi- 
tion of extra beta-glucosidase. The suitable amount of beta-glucosi- 
dase depends upon the concentration of the complete enzyme mix- 
ture. Enzymes bound to the hydrolysate residue are transmitted to 
new substrate by direct contact and consequently there is no need 
at first to release them from the residue by washing. Endoglucan- 
ase, even in the absence of substrate, is a stable enzyme. After 7 
days, 72 percent and 90 percent of its activity remains when the gas 
phase consists of air or nitrogen respectively. However, beta-gluco- 
sidase is less stable. Only 40-50 percent of its activity is left after 
one week (air). Pichia stipitis is able to ferment pure xylose to etha- 
nol in high yield, 91 percent or more. Fermentation by this is pro- 
moted by small quantities of air and an ethanol yield of 77 percent 
was obtained with hydrolysate from steamexploded wheat straw. 
Candida shehatae gives similar yields. 
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REFER ALSO TO CITATION(S) 30019, 39020, 30029, 30270, 30296, 30812, 
30814, 31003, 31030, 31031, 31072, 31447, 31448, 31449, 31450 


30279 (CERG-EDP—36) Survey of wood-based energy 
technologies. Energy discussion paper. Michaelis, L.A. ar 
bridge Univ. (UK). Cambridge Energy Research Group). 
Sep 1986. 74p. NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87752233. 

A survey of technologies producing premium fuels from 
wood is presented. Discounted cost-benefit analysis in multiple sce- 
narios is used to determine the economic environments in which 
each technology is viable. The technologies examined cover the 
range, from small masonry charcoal kilns, to large-scale manufac- 
ture of liquid fuels and fertiliser. Charcoal technologies, fluid bed 
or flash pyrolysis, with byproduct gas substituting for oil in fur- 
naces or boilers, and production of fuel gas or synthesis gas for use 
in producing methanol, gasoline, diesel fuel or ammonia (and hence 
fertiliser) are discussed. The most attractive technology, for coun- 
tries which import fertiliser, is manufacture of ammonium nitrate, 
giving a very high NPV/(wood consumption). The considerable ef- 
fects the technologies have on the societies in which they are used 
are considered. 


30280 (FRT—78-7-2900) Low-cost preparation from any 
fragmented vegetable product of a fuel for small units. Lucas, 
F.; Molle, J.F.; Jacquot, R. (Delegation Generale a la Re- 
cherche Scientifique et Technique (DGRST), 75 - Paris 
(France)). 1984. 46p. (In French). (FRT—78-7-2901). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87751761. 

A low cost system for the chipping of agricultural wastes es- 
pecially straw, is presented and evaluated. The product is preheated 
to a first stage of carbonization so that it becomes brittle. The prod- 
uct shows less resistance to extrusion and granulation. An experi- 
mental ram press is developed and tested with several vegetable by- 
products; the preheating optimal temperatures are determinated. A 
super dryer-superheater has been developed for the pretreating of 
straw, but its control has appeared difficult. 
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30281 (NISK/R—4/85) Systems of trade, handling and 
distribution of woodfuels. Isachsen, O. (Norsk Inst. for Skog- 
forskning, Vollebekk). 1985. 41p. (In Norwegian). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87752007. 

Both within households and forestry there is an increasing 
interest for woodfuels as a supplement to other ways of heating. 
Most wood, chips and bark is used on the spot without any trade. 
The economy is a main factor in regulating the woodfuel used and 
the frame work is determined by competing energy forms. There is 
no clearly defined price level for firewood and the price vary ac- 
cording to quality, preparation, way of delivery etc.. Handling of 
firewood is laborious and each step in the processing, packing and 
distribution procedure increases the cost. Also the necessary con- 
sumer handling makes firewood heating more laborious than other 
ways of heating. However, many consumers do not calculate self 
effort in the price. Chip and other processed fuels such as pellets, 
powder and charcoal are of interest for other consumers. In indus- 
try and institutions the woodfuels have to compete with other 
energy forms. Trade is something new for many types of woodfuels 
both for consumers and producers. It will therefore take some time 
for a break-through. The technological development will be impor- 
tant for the use of woodfuels both for developing markets and for 
an extended use. Trade systems will be more important because 
more consumers have little connection with forestry. Requirements 
to information and marketing are steadily growing. The system 
structure will largely depend on the fuel type, production plants 
etc.. 48 references, 11 tables, 6 drawings. 


30282 (NLVF/S—462) Briquetting of charcoal. Final 
report. Pedersen, G.H. (Norges Landbruksvitenskapelige 
Forsknin » Oslo). 1983. 8p. (In Norwegian). NTIS (US 
Sales y), PC A02/MF AOl1. File Number DE87752143. 

The report deals with briquetting of charcoal. The aim of 
the project has been to investigate the briquetting process in order 
to increase the heating value, and thereby making charcoal more 


easy to handle and well-suited as a fuel. Marketing possibilities for 
by-products such as powder are studied. 1 drawing, 1 table. 


30283 (NLVF/S—593) Fuel pellets - pilot project. Final 

— Nilssen, E. (Norges Landbruksvitenskapelige Forsk- 

, Oslo). Jul 1985. 17p. (in Norwegian). NTIS (US 

Sales Only), PC A02/MF AOl1. File Number DE87752142. 

The report deals with a pilot project for fuel pellets. The 

aim of the project was to survey technical relations of combustion 

regarding automatic pellet-fuelled, and air- or water-cooled boilers 

with an output of about 10-50 kw. 4 drawings, 3 tables. 12 refer- 
ences. 


30284 ee ee Introduction of processed fuels. 
Final report. Johnsen, D.-S. (Norges Landbruksvitenskape- 
ae Forskningsraad, Oslo). 27 Feb 1986. 8p. (In Norwe- 

NTIS (US Sales Only), PC A02/MF AOl. File 
Neate DE87752132. 

The report deals with an introduction of processed fuels, and 
focuses on practical problems under planning and selection of 
pellet- and briquette - fuelled heating systems. The following as- 
pects are discussed: 1) Combustion of pellets based on experiments, 
analyses, and litterature studies. 2) Automatic - controlled pellet - 
fuelled fireplaces. 3) Preliminary investigation. 4) Precautions 
against damages from exploded dust under the filling of outdoor 
silos and indoor storages for fuel pellets. 1 table. 


30285 (STEV—1986-6) Energy from waste. (Statens En- 
ergiverk, Stockholm (Sweden)). 9 Jun 1986. 406p. (In Swed- 
ish). NTIS (US Sales Only), PC A1l8/MF AOl. File 
Number DE87752174. 

Modern technology for refuse incineration with heat recov- 
ery and environmental aspects thereof are discussed in this report. 
Today, refuse is incinerated at 25 plants in Sweden, producing ten 
per cent of the district heating energy in the country. After detec- 
tion of dioxin emissions from refuse combustion plants a moratori- 
um has been effective on construction of new plants since 1985. In 
the report, guidelines are given for emission of particles, mercury, 
hydrochloric acid and dioxins. With the establishment of these 
guidelines, the moratorium is cancelled. (L.E.). With 160 refs. 
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30286 (STEV-EO—86-11) Mobile plant for straw bri- 

quetting. Nilsson, C.; Westgren, L. (Statens Energiverk, 
Stockholm (Sweden)). Sep 1986. 33p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AO01. File Number 
DE87752048. 

A mobile plant should according to this investigation be able 
to briquet 600 tons of straw each season which should be enough 
for about 20 ordinary farms. The costs to make briquettes should be 
1,300 - 1,600 SEK per m/sup 3/ oil equivalent including the straw 
harvest. This price competes with fuel oil if the price of oil is more 
than 2,000 SEK/m/sup 3/. You have to assume that people are 
willing to pay a little more for fuel oil because of the untroubled 
firing. The ambition is that a diesel engine will support the entire 
machine with energy. The briquette presses via a hydraulic pump 
and the elevators and choppers from an electric powergenerating 
station. The total power demand is about 85 kW and the energy 
demand to make 1 ton of briquettes about 22,5 1 diesel fuel or 225 
kW. This amount of energy is about 5 percent of the energy con- 
tent of the straw. The price of the machine is calculated to about 
5,000,000 SEK. One advantage with the mobile straw briquette ma- 
chine that is worth to be mentioned is that a straw use system is 
built up in a slow rate primarily for small scale consumers. (au- 
thors). 


30287 (STEV-SB—86-19-Pt.1) Mathematical modelling 
of transport processes and degradation reactions in piles of 
forest fuel material. Part 1. Collin, M.; Moreno, L.: Rasmu- 
son, A.; Neretnieks, I. (Statens Energiverk, Stockholm 
(Sweden)). Nov 1985. 95p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87752041. 

A preliminary investigation of the degradation of logging 
residues has been done. A first attempt to quantify the rate of enzy- 
matic microfungi attack is made. The rate is dependent on substrate 
composition, oxygen concentration, moisture content and tempera- 
ture. Accordingly, transport of oxygen, water and heat is of pri- 
mary importance for the degradation. The permeability of a sample 
of chipped logging residues is experimentally found to be larger 
than 5 x 10/sup -8/ m/sup 2/. Using this value it is found, utilizing 
dimensionless numbers characterizing the relative importances of 
various transport mechanisms, that natural convection cannot be 
neglected, in comparison with conduction, for heat transport and is 
of major importance, in comparison with diffusion, for oxygen 
transport in the bulk material. However, oxygen diffusion into the 
chip particles may influence the degradation rate. Furthermore, 
heat transport due to water vapour convection (dominating) and 
diffusion is significant. Calculations for a pile of 6 m radius, i.e. 450 
m/sup 3/ (s), show that the degradation in the pile to a great extent 
is controlled by the oxygen availability. In the central and bottom 
parts if these piles the initial temperature increase was slower and 
the substance loss was considerably smaller than in the outer parts 
of the piles. The experiments also showed that in piles of smaller 
particles the temperature increased more slowly and the substance 
loss was smaller in the central bottom parts than in piles with large 
particles. Since the porosity difference between the piles was mod- 
erate, these effects may be explained by the difference in air perme- 
ability which is strongly influenced by the size of the pores in the 
material. Field experiments also show that the degradation reac- 
tions are strongly influenced by the moisture content of the materi- 
al. 


30288 (STEV-SB—86-19-Pt.2) Mathematical modelling 
of transport precesses and degradation reaction in piles of 
forest fuel material. Part 2. Collin, M.; Ernstson, M.-L.; 
Moreno, L.; Rasmuson, A.; Neretnieks, I. (Statens Energi- 
verk, Stockholm (Sweden)). Apr 1986. 47p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87752042. 

The measurements show that the permeability is less than 2 x 
10/sup -9/ m/sup 2/ in compacted chipped logging residues and 
the permeability decreases moderately due to compression of the 
material caused by the weight of the material above the measuring 
point. In piles with compacted oak chips and uncompacted chipped 
logging residues the permeability is a factor 10 higher than for the 
compacted logging residues and the measurements were influenced 
by turbulence in the air flow. Air flow due to natural convection is 
calculated. Temperature profile and air permeability experimentally 
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determined in a pile with compacted logging residues were used in 
the calculations. The results show that air flows into the pile 
through the lower part of the lateral surface. The air principally 
flows out from the pile through the flat top. A value of about 0.1- 
0.2 m/sup 3//m/sup 2/ and h is obtained for the air flow rate near 
the lateral surface. Heat and oxygen transport caused by natural 
convection is calculated for a stream tube through a section of the 
pile. The equations are solved for steady state conditions. The re- 
sults show that the most important factors are the maximum degra- 
dation rate and the relationship between degradation rate and tem- 
perature. The oxygen concentration in the pile is also determined 
by the heat losses to the surroundings. The model is one-dimension- 
al. This model gives qualitative knowledge of the relationship be- 
tween temperature and oxygen concentration for different values of 
some parameters. For a quantitative description of these relation- 
ships a two-dimensional model, taking into account oxygen diffu- 
sion in the center of the pile and heat losses to the surroundings, is 
needed. Secondly, the model is steady-state. It does not consider 
the initial period when the temperature in the pile is increased from 
the initial value to the steady-state value. 


30289 (STEV-SB—86-24) Preliminary results in micro- 
fungal presence in large scale season storage of forest fuel. 
5 Un R. (Statens Energiverk, Stockholm (Sweden)). 1986. 

(in English and Swedish). (SLU-IVL-U—160). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87752036. 

The total number of spores in fresh chips of forest residue 
was high (up to 4x/sup 11/spores/kg dry wt). After seven months 
of storage, the total count was slightly higher or unchanged. The 
viable spores increased three-fold in residues stored outdoors and 
20-fold in indoor storage of compacted forest residue. The uncom- 
pacted forest residue stored indoors showed a high increase in the 
number of viable diaspores, about 90 times more than fresh residue 
and in the outdoor storage of this kind of chips the number of 
viable spores after storage was 150-fold higher than that of fresh 
forest residue. The storage of oak wood chips in a compacted form 
caused an increase in the number of fungal spores. Compacted oak 
chips stored indoors showed a doubling in the number of total 
spores while the viable diaspores increased dramatically from 4 x 
10/sup 5/ up to 4 x 10/sup 9/. Uncompacted oak chips showed 
similar counts of total fungi spores irrespective of storage location, 
whether it was indoors or outdoors. The stored oak chips contained 
relatively more spores than the fresh material, while the viable dia- 
spores increased five-fold after storage at both locations. Most of 
the fungi identified in the forest residue chips were moulds. Basi- 
diomycetes and stain fungi were much less abundant. In the oak 
chips sections, the fungal growth was not prominent on the pile 
surface and a relatively high proportion of the species recovered 
from oak chips sections were stain fungi and Basidiomycetes (white 
rot fungi), in addition to the moulds. The pH values of different 
points at various sections were measured at the time of demolishing 
the piles. The acidity was very high and pH values ranged between 
2.8-5.5. 


30290 cco age en a of existing and 

new technique for fracturing and cleaning of forest fuels. 
Stridsberg, S. (Statens Energiverk, Stockholm Sa 
Aug 1985. 77p. (In Swedish). NTIS (US Sales Only), PC 
A05/MF A01. File Number DE87752169. 

The source and the structure of the impurities and possible 
methods to remove them have been studied. Whole trees, logging 
waste, bark and wood from demolishing have been investigated. 
Waste ought to be handled green and preferably on snow. Storage 
at roads seems to increase contaminations. The ash content of the 
fuels depends on assortment range, the method of breaking up and 
on seasons. The problems with slagging are decreased. Costs for 
differnt cleaning and refining processes in order to reduce ash con- 
tents are presented. A pervading demand for new process methods 
is that the equipment is simple and cheap, as the cost margins of 
forest fuels are very narrow. (G.B.). 
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13 HYDRO ENERGY 


REFER ALSO TO CITATION(S) 30447 
1301 Resources And Availability 


30291 (TKK-S/ST—62) Regulation power pole 
with hydro-power plant chain. A short-term scheduling model. 
Vaelisuo, H. (Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Control Engineering Lab.). Jan 1986. 34p. (In Finn- 
ish). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87752119. 

A hydro-power plant chain with large variations in power 
demand is dealt with. Plant resevoirs, transportation delays and tail- 
water elevations are modelled with a discrete linear state-space 
model. The production demand consisting of predictable large vari- 
ations and unpredictable need for regulation power is formulated as 
a linear quadratic cost function. A control algorithm based on state 
feedback and control tracking is presented. The use of the model as 
an aid for determmining suitable capacities for the plants is dis- 
cussed. 


1305 Economics And Management 
REFER ALSO TO CITATION(S) 30291 
1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 31777, 31778, 31786, 31787, 31821, 32017 


30292 (DOE/BP—662) Resident fish activities: Annual 
report, Fiscal year 1986. (USDOE Bonneville Power Ad- 
ministration, Portland, OR. Div. of Fish and Wildlife). May 
1986. 33p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File 
Number DE87009913. 

This report addresses the status of resident fish projects cur- 
rently funded by the Bonneville Power Administration (BPA) 
under the Columbia River Basin Fish and Wildlife Program (Pro- 
gram) established pursuant to the Northwest Power Act (P.L. 96- 
501). The report provides a brief synopsis, review and discussion of 
13 resident fish projects funded during September 1985 to May 
1986. The resident fish section of the Program addresses measures 
which are intended to protect resident fish, mitigate fishery losses 
caused by hydroelectric projects, and compensate for past losses 
through enhancement measures. These measures include, but are 
not limited to: flow requirements, drawdown requirements, temper- 
ature control, and streambed protection. 
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REFER ALSO TO CITATION(S) 32043 
1403 Economics 
REFER ALSO TO CITATION(S) 30347 
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30293 (DOE/CE/27460—T17, pp F.39-F.51) Support 
for local government regulation to promote solar energy. 
Burt, B.J.; Neiman, M. (Texas A & M Univ., College Sta- 
tion). Aug 1984. American Council for an Energy-Efficient 

» 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

This study explores the issue of citizen support for public 
policies designed by local governments to require increased use of 
solar energy. Energy program options were in the past, and contin- 
ue to be, analyzed by technical and economic criteria. Yet, there is 
increasing recognition that social and political values are inherent 
in program options and are important in determining how those op- 
tions will be assessed (Barbour, et al, 1983). For example, solar, 
wind, conservation, geothermal, and cogeneration are advocated as 
decentralized technologies that will promote the values of demo- 
cratic control, participation, and representation (Lovins, 1977). 
These same technologies should then be favored by persons who 
esteem democratic values. However, it is also true that implement- 
ing programs that decentralize the production of energy often re- 
quires measures which may trigger contradi social and politi- 
cal values. The study reported below is an effort to identify and 
assess the importance of political attitudes and social values in citi- 
zen support for a particular solar energy. Analysis of the 


program, 
study data, demonstrate the influence that social values and politi- 


cal attitudes have in the support for local government regulation of 
solar energy. The variables most important in predicting support or 
opposition are a mix of background characteristics and social or po- 
litical attitudes, with the more affluent and the politically liberal 
residents being most supportive. 22 references, 2 tables. 


30294 ad Polycyclic aromatic hydrocar- 
bons and mutagenicity in flue gas from pellets combustors. 
Benestad, C.; Jebens, A. (Senter for Industriforskning, Oslo 
(Norway)). Dec 1985. 38p. (In Norwegian). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87752010. 

Measurements and analyses of dust, polyclic aromatic hydro- 
carbons (PAH) and mutagenicity in exhaust gas samples from pellet 
combustion plants are carried out. The PAH discharge is low. The 
values for the mutagenicity and dust concentration varied from 
moderate to high depending on combustor type and load. Appendi- 
ces on analysis of PAH, the use of mutagenicity tests in the envi- 
ronmental context and results from determinations of PAH and po- 
lycyclic organic matter in various plants are included. 6 drawings, 
19 tables. 
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REFER ALSO TO CITA ge 30257, 30260, 30261, 30264, 30268, 30269, 
30270, 30271, 30272, 30273, 30276, 30277, 30280, 30282, 30287, 30288, 


, 30329, 30340, 30347, 30812, 30813, 30814, 31084, 31303, 31304, 
31311, 31701 


30295 (AFME—83-072) Measurement and testing pro- 
gram for the conservation of Jerusalem artichoke. (Agence 
Francaise pour la Maitrise de l’'Energie, 75 - Paris). 1984. 
490p. (In French and ish). NTIS (US Sales Only), PC 
A21/MF A01. File Number DE87751759. 

This report includes five parts: two reports and three appen- 


In this document, the first results of four studies concerned 
with Jerusalem artichokes preservation for industrial alcohol pro- 
duction are presented. Utilization of sulphur dioxide for the preser- 
vation of Jerusalem artichokes juice is studied as a function of diox- 
ide concentration; selections of various preservatives for Jerusalem 
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artichokes, beets and potatoes tubers are discussed; studies on the 
behaviour of Jerusalem artichokes juices (concentration, evolution, 
dry matter minimum rate for a good preservation); at last an analy- 
sis of the Jerusalem artichokes produced in Limousin (France). 


30296 (CERG-EDP—35) Options for wood in the 
Kenyan energy market. Energy discussion paper. Michaelis, 
LA (c (Cambridge Univ. (UK). Cambridge Ener; 

Group). Sep 1986. 53p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Menten DE87752232. 

Kenya is a low-income country, with the agricultural sector 
dominating the economy. With current technology, fuelwood con- 
sumption in the year 2000 will be 1585 PJ. Adoption of new im- 
proved charcoal making techniques and cooking stoves, can reduce 
this to below 500 PJ. Cooking fuels must be the first priority for 
any woodfuel supply programme. Adoption of pyrolysers would 
allow the cement industry to save $20m/year in foreign exchange, 
and supply two thirds of the urban charcoal demand. Wood can be 
used for the manufacture of fertiliser and for power generation. 
Power can be generated for the grid in cogeneration schemes, sup- 
plying industrial process heat, at less than half the present long run 
marginal cost of power supply. 


30297 (DOE/ER/12085—T2) [Unraveling photosystems: 
Final report]. Bogorad, L. (Harvard Univ., Cambridge, MA 
(USA)). 9 Jan 1987. Contract AC02-82ER 12085. 48p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87009615. 

This project addresses the identification and characterization 
of thylakoid proteins and to understand their organization and func- 
tion in photosynthesis. One segment of the work is to develop a re- 
liable system for transforming, with foreign DNA, the cyanobacter- 
ium Synechocystis 6803 (S. 6803), which carries out oxygenic pho- 
tosynthesis in the same manner as higher plants do and is a faculta- 
tive photoheterotroph. The second part of the program deals with 
identifying photosynthetic genes coded by chloroplast DNA in 
higher plants. In the course of sequencing maize chloroplast DNA, 
unidentified open reading frames for proteins have been encoun- 
tered. The protein products of these genes are found in photosyn- 
thetic membranes of chloroplasts and cyanobacteria; in some cases 
traced to a functional thylakoid complex. To date, two S. 6803 
genes corresponding to chloroplast genes for hitherto unrecognized 
thylakoid proteins have been identified and cloned. Another objec- 
tive of the development of the transformation-gene deletion-gene 
replacement system is to be able to study functions of parts of a 
protein for which an individual gene codes and thus to understand 
the function of each component of the photosynthetic apparatus 
and its relationship with other proteins. We have explored the 
mechanism by which Cu™ regulates the expression of plastocyanin 
vs cyt Css2 in Chlamydomonas rheinhardi. 65 refs. 


30298 (DOE/ER/13631—1) [Mechanisms of photochemi- 
cal energy conversion by chlorophyll]: Progress report, July 
1, 1986 to April 15, 1987. Tollin, G. (Arizona Univ., Tucson 
(USA)). 1987. Contract FG02-86ER13631. 6p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87009431. 

Oxidized cytochrome c, when bound electrostatically to the 
surface of negatively-charged bilayer vesicles can function as an 
electron acceptor from chlorophyll triplet state. We have extended 
this type of experiment to plastocyanin bound to positively-charged 
bilayer vesicles. It was shown that plastocyanin is bound to egg 
phosphatidylcholine vesicles containing 5 to 25 mole percent dioc- 
tadecyldimethylammonium chloride (DODAC*) via electrostatic 
interactions in a 50 mM betaine medium (pH = 6.5). This was dem- 
onstrated by both gel filtration experiments and kinetic results using 
laser flash photolysis. Under those conditions, oxidized plastocyanin 
can function as a direct electron acceptor from membrane-bound 
triplet chlorophyll to produce chlorophyll cation radical and re- 
duced plastocyanin. The fraction of chlorophyll triplet which is 
quenched by oxidized plastocyanin increases, and the yield of elec- 
tron transfer products also increases, with an increase in the magni- 
tude of the positive charge on the vesicles. 
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30299 (DOE/JPL—1012-76-Rev.1) Summary of Fiat- 
Plate Solar Array Project documentation: Abstracts of pub- 
lished documents, 1975 to 1986. Phillips, M.J. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Sep 1986. Contract AI01- 
85CE89008. 216p. NTIS, PC A1l0/MF A0Ol; 1; GPO Dep. 
File Number DE87009072. 

This document contains abstracts of final reports, or the 
latest quarterly or annual, of the Flat-Plate Solar Array (FSA) 
Project Contractors of Jet Propulsion Laboratory (JPL) in-house 
activities. At the time of publication, some Contractor final reports 
have not been received. Also contained in this document is a list of 
proceedings and publications, by author, of work connected with 
the Project. This work has been conducted under a contract with 
the US Department of Energy (DOE) as part of the National Pho- 
tovoltaics Program. The aim of this program has been to stimulate 
the development of technology that will enable the private sector 
to manufacture and widely use photovoltaic systems for the genera- 
tion of electricity in residential, commercial, industrial, and Gov- 
ernment applications at a cost per watt that is competitive with util- 
ity generated power. FSA project activities have included the spon- 
soring of research and development efforts in silicon refinement 
processes, advanced silicon sheet growth techniques, higher effi- 
ciency solar cells, solar cell/module fabrication processes, encapsu- 
lation, module/array engineering and reliability, and economic anal- 
yses. 


30300 (DOE/JPL—1012-125-Vol.1) Fiat-Plate Solar 
Array Project: Final report: Volume 1, Executive summary. 
Callaghan, W.; McDonald, R. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Oct 1986. Contract AI01-85CE89008. 29p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87009228. 


In 1975, the US governmeni contracted the Jet Propulsion 
Laboratory to develop, by 1985, in conjunction with industry, the 
photovoltaics (PV) module and array technology required for 
widespread use of photovoltaics as a significant terrestrial energy 
source. As a result, a project that eventually became known as the 
Flat-Plate Solar Array (FSA) Project was formed to manage an in- 
dustry, university, and government team to perform the necessary 
research and development. The original goals were to achieve 
widespread commercial use of PV modules and arrays through the 
development of technology that would allow them to be profitably 
sold for $1.07/W/sub p/ (1985 dollars). A 10% module conversion 
efficiency and a 20-year lifetime were also goals of the Project. It is 
intended that this Executive Summary provide the means by which 
the reader can gain a perspective on 11 years of terrestrial photo- 
voltaic research and development conducted by the FSA Project. 


30301 (DOE/JPL—1012-125-Vol.2) Filat-Plate Solar 
Array Project final report: Volume 2, Silicon material. 
Lutwack, R. (Jet Propulsion Lab., Pasadena, CA (USA)). 
Oct 1986. Contract AI01-85CE89008. 73p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE87009232. 


The goal of the Silicon Material Task, a part of the FSA 
Project, was to develop and demonstrate the technology for the 
low-cost production of silicon of suitable purity to be used as the 
basic material for the manufacture of terrestrial photovoltaic solar 
cells. To be compatible with the price goals of the FSA Project, 
the price of the produced silicon was to be less than $10/kg (in 
1975 dollars). Summarized in this document are 11 different proc- 
esses for the production of silicon that were investigated and devel- 
oped to varying extent by industrial, university, and government re- 
searchers. The silane-production section of the Union Carbide 
Corp. (UCC) silane process was developed completely in this pro- 
gram. Coupled with Siemens-type chemical vapor deposition reac- 
tors, the process was carried through the pilot plant stage. The 
overall UCC process involves the conversion of metallurgical-grade 
silicon to silane followed by decomposition of the silane to purified 
silicon. Production of very high-purity silane and silicon was dem- 
onstrated. Although it has as yet not achieved commercial applica- 
tion, the development of fluidized-bed technology for the low-cost, 
high-throughput conversion of silane-to-silicon has been demon- 
strated in the research laboratory and now is in engineering devel- 
opment. 
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30302 (DOE/JPL—1012-125-Vol.3) Flat-Plate Solar 
Array Project: Final report: Volume 3, Silicon sheet: Wafers 
and Ribbons. Briglio, A.; Dumas, K.; Leipo Id, M.; Morrison 
A. (Jet Propulsion Lab., Pasadena, ‘CA (USA). "Oct 1986. 
Contract AI01- 85CE89008. 132p. NTIS, PC A07/MF AOI; 
1; GPO Dep. File Number DE87009243. 

The primary objective of the Silicon Sheet Task of the FSA 
Project was the development of one or more low-cost technologies 
for producing silicon sheet suitable for processing into cost-com- 
petitive solar cells. Silicon sheet refers to high-purity crystalline sili- 
con of size and thickness for fabrication into solar cells. The Task 
effort began with state-of-the-art sheet technologies and then solic- 
ited and supported any new silicon sheet alternatives that had the 
potential to achieve the Project goals. A total of 48 contracts were 
awarded that covered work in the areas of ingot growth and cast- 
ing, wafering, ribbon growth, other sheet technologies, and pro- 
grams of supportive research. Periodic reviews of each sheet tech- 
nology were held, assessing the technical progress and the long- 
range potential. Technologies that failed to achieve their promise, 
or seemed to have lower probabilities for success in comparison 
with others, were dropped. A series of workshops was initiated to 
assess the state of the art, to provide insights into problems remain- 
ing to be addressed, and to support technology transfer. The Task 
made and fostered significant improvements in silicon sheet includ- 
ing processing of both ingot and ribbon technologies. An additional 
important outcome was the vastly improved understanding other 
characteristics associated with high-quality sheet, and the control of 
the parameters required for higher efficiency solar cells. Although 
significant sheet cost reductions were made, the technology ad- 
vancements required to meet the Task cost goals were not 
achieved. 


30303 (DOE/JPL—1012-125-Vol.4) Filate-Plate Solar 
Array Project: Final report: Volume 4, High-efficiency solar 
cells. Leipold, M.; Cheng, L.; Daud, T.; Mokashi, A.; 
Burger, D. (Jet Propulsion Lab., Pasadena, CA (USA)). Oct 
1986. Contract AI01-85CE89008. 68p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87009234. 

The High-Efficiency Solar Cells Task was assigned the ob- 
jective of understanding and developing high-efficiency solar cell 
devices that would meet the most and performance goals of the 
FSA Project. The need for research dealing with high efficiency 
devices was considered important because of the role efficiency 
plays in reducing the price per watt of generated energy. This doc- 
ument is a summary of the R & D efforts conducted during the 
period 1982 to 1986 to provide understanding and control of energy 
conversion losses associated with crystalline-silicon solar cells. New 
levels of conversion efficiency (greater than 20%) were demonstrat- 
ed. Major contributions were made both to the understanding and 
reduction of bulk and surface losses in solar cells. For example, 
oxides, nitrides, and polysilicon were all shown to be potentially 
useful surface passivants. Improvements in measurement techniques 
were made and Auger coefficients and spectral absorption data 
were obtained for unique types of silicon sheet. New modeling soft- 
ware was developed including a program to optimize a device 
design based on input characteristics of a cell. Although consider- 
able progress was made in this Task, several elements of research 
were incomplete at the conclusion of the Project. 


30304 (OE/JPL—1012-125-Vol.6) Fiat-Plate Solar 
Array Project: Final report: Volume 6, Engineering sciences 
and reliability. Ross, R.G. Jr.; Smokler, M.I. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Oct 1986. Contract AI01- 
85CE89008. 98p. NTIS, PC AOS5S/MF A0Ol; 1; GPO Dep. 
File Number DE87009230. 

This volume of the series of final reports documenting the 
FSA Project deals with the Project's activities directed at develop- 
ing the engineering technology base required to achieve modules 
that meet the functional, safety and reliability requirements of large- 
scale terrestrial photovoltaic systems applications. These activities 
included: (1) development of functional, safety, and reliability re- 
quirements for such applications; (2) development of the engineer- 
ing analytical approaches, test techniques, and design solutions re- 
quired to meet the requirements; (3) synthesis and procurement of 
candidate designs for test and evaluation; and (4) performance of 
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extensive testing, evaluation, and failure analysis to define design 
shortfalls and, thus, areas requiring additional research and develop- 
ment. During the life of the FSA Project, these activities were 
known by and included a variety of evolving organizational titles: 
Design and Test, Large-Scale Procurements, Engineering, Engi- 
neering Sciences, Operations, Module Performance and Failure 
Analysis, and at the end of the Project, Reliability and Engineering 
Sciences. This volume provides both a summary of the approach 
and technical outcome of these activities and provides a complete 
Bibliography of the published documentation covering the detailed 
accomplishments and technologies developed. 


30305 (DOE/JPL—1012-125-Vol.8) Filat-Plate Solar 
Array Project: Final report: Volume 8, Project analysis and 
integration. McGuire, P.; Henry, P. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Oct 1986. Contract AIO01- 
85CE89008. 41p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE87009231. 

PA and I performed planning and integration activities to 
support management of the various FSA Project R and D activi- 
ties. Technical and economic goals were established by PA and I 
for each R and D task within the Project to coordinate the thrust 
toward the National Photovoltaics Program goals. A sophisticated 
computer modeling capability was developed to assess technical 
progress toward meeting the economic goals. These models includ- 
ed a manufacturing facility simulation [Solar Array Manufacturing 
Industry Costing Standards (SAMICS)], a photovoltaic power sta- 
tion simulation [Lifetime Cost and Performance (LCP)] and a deci- 
sion aid model incorporating uncertainty [SIMulation of Research 
ANd Development Projects (SIMRAND)]. This family of analysis 
tools was used to track the progress of the technology and to ex- 
plore the effects of alternative technical paths. Numerous studies 
conducted by PA and I signaled the achievement of milestones or 
were the foundation of major FSA Project and National Program 
decisions. This document summarizes the most important PA and I 
activities during the Project's history. It discusses the PA and I 
planning function and how it related to Project direction and re- 
views important analytical models developed by PA and I for its 
analytical and assessment activities. The document summarizes 
major studies completed during the term of the Project and pro- 
vides considerable insight into the role played by PA and I sup- 
porting Project management. 


30306 (EPRI-AP—5166) Hydrogenated amorphous sili- 
con films produced by chemical vapor deposition: Final 
report. (Poly Solar, Inc., Garland, TX (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Apr 1987. 
85p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920389. 

Hydrogenated amorphous silicon (a-Si:H) is a technological- 
ly important semiconductor, well-suited for solar photovoltaic 
energy conversion and thin film device applications. While the 
glow discharge technique is widely used for the deposition of a- 
Si:H films, this work is focused on the use of the chemical vapor 
deposition (CVD) technique, i.e., the thermal decomposition of disi- 
lane and higher silanes, for the deposition of a-Si:H films. A simple 
technique for the preparation of disilane and higher silanes by using 
an electric discharge in monosilane under atmospheric pressure has 
been developed, and the discharge product can be used directly for 
the deposition process. The important parameters of the CVD 
process including the substrate temperature, the composition and 
flow rate of the reaction mixture, and the nature of the diluent gas 
for disilane, have also been investigated. The deposition rate of a- 
Si:H films in a helium atmosphere is considerably higher than that 
in a hydrogen atmosphere, and the CVD process in a helium at- 
mosphere is well-suited for the deposition of thick a-Si:H films. The 
a-Si:H films deposited under various conditions have been charac- 
terized by the photoconductivity, dissolution rate, optical absorp- 
tion, mechanical stress, gap state density, minority carrier diffusion 
length, and stability measurements. On the basis of these measure- 
ments, a-Si:H films deposited by the thermal decomposition of disi- 
lane in a helium atmosphere exhibit better structural and electronic 
properties than those deposited in a hydrogen atmosphere. 
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30307 (NLVF/S—620) Production of energy wood, 
marshy land. Final report. Braekke, F.H. (Norges Land- 
bruksvitenskapelige Forskningsraad, Oslo). Feb 1986. 12p. 
(In Norwegian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87752177. 

The report deals with the production of energy wood on 
marshy land. The aim of the project has been to compare the vege- 
tation conditions for traditional types of trees on marshy land areas 
both for general use and energy wood. In order to elucidate the 
approach to the problem, the assumption is that the performed ex- 
periments are to be followed - up by growth - potential measure- 
ments for the most important type of trees with different conditions 
of water and nutrient requirements. 2 drawings, 2 tables. 


30308 (PB—87-151197/XAB) Low-reflective transparent 
conducting films of indium oxide by vacuum evaporation and 
their application to amorphous silicon solar cells. Katsube, S.; 
Aoyama, T.; Hayashi, H.; Okuda, K. (Government Industri- 
al Research Inst., Osaka, Ikeda (Japan)). 1986. 9p. NTIS, 
PC PC E05/MF E01. 

Text in Japanese; Included in Bulletin of the Government In- 
dustrial Research Institute, Osaka, Vol. 37, No. 3, 191-198(Sep 
1986). 

; Transparent conducting films of metaloxides essentially show 
high reflection over 10%, which often prevents them from being 
utilized as a transparent heater, an infrared reflector, etc., in optical 
devices. This report describes a vacuum-evaporating method of 
low-reflective transparent conducting films of indium oxide and 
their application to amorphous silicon solar cells as transparent 
electrodes. Indium-oxide films doped with 3 wt % tin-oxide were 
evaporated at an oxygen pressure of 0.0003 Torr on so slide-glass 
plates heated at a temperature of 400C. The film’s average reflec- 
tance in the visible region decreased gradually with increasing dep- 
osition rate, and lowered down to a level of a bare substrate glass 
surface at a deposition rate of 7 A/s. Such low reflections of the 
films seemed to be due to optical inhomogeneities that occurred 
from rough grain structures in their upper layers. The similar re- 
duced reflections appeared also on the front faces of amorphous sil- 
icon solar cells which use these inhomogenous indium-oxide films 
as transparent electrodes. As a result, the amorphous silicon solar 
cells with properly inhomogeneous indium-oxide film’s electrodes 
exhibited fairly enhanced photovoltaic conversion efficiencies in 
comparison with that with homogeneous ones. 


30309 (PB—87-156311/XAB) Bioenergy systems report. 
Special issue: cane energy systems. (Agency for International 
Development, Washington, DC (USA)). Mar 1986. 19p. 
NTIS, PC A02/MF AOl1. 

The report examines the use of cane to produce energy. It 
focuses primarily on two recent proposals for the production of 
electric power for the grid using cane residues and supplementary 
fuels. It also reviews use of cane juice or molasses to produce etha- 
nol for blending with gasoline. In both types of cane energy sys- 
tems, the objective is the production of energy as well as sugar or 
sugar products. The report is divided into sections on growing and 
harvesting biomass fuels in cane fields, producing power for the 
grid with these fuels, the uses of the cane juice produced in cane 
energy systems, the costs and revenues associated with these sys- 
tems, and the national benefits derived from these systems. 


30310 (PB—87-176301/XAB) Engineering-design consid- 
erations for methane fermentation of energy crops. Annual 
report, October 1, 1984-September 30, 1985. Volume 2. 
Jewell, W.J.; Cummings, R.J.; Foster, A.M.; Richards, B.K. 
(Cornell Univ., Ithaca, NY (USA). Dept. of Agricultural 
Engineering). Nov 1985. 360p. NTIS, PC A1l6/MF AOl1. 

See also Volume 1, PB—86-215753. 

The goal of the project is the development of a cost-effec- 
tive system to produce methane from energy-crop candidates. The 
emphasis is on defining the process requirements for innovative 
solid-state fermentation. Most experiments have been conducted 
with napier grass and sorghum in the first two years. Ninety-four 
bench-scale reactor system trials, representing 124 individual reac- 
tor digestion experiments operated to completion or steady-state, 
are summarized in the second year annual report. All operating 
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problems, both with conventional completely mixed control reac- 
tors and solid-state digesters, have been overcome. The solid-state 
digestion process has proven to be a reliable and predictable meth- 
ane production system, especially when the microbial environment 
is controlled with leachate management. 


30311 (PB—87-902000/XAB) Government research and 
development summaries: Solar Project Briefs. Monthly 

report. (Interagency Advanced Power Group, Fort Belvoir, 
VA VA (USA) 1987. vp. NTIS Subscription. 

Supersedes PB—86-902000; Paper copy available on sub- 
scription $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Solar Project Briefs describe the status of all R&D programs 
submitted to the Power Information Center by the government 
sponsors in solar radiation collection, storage, and conversion to 
heat or other energy forms. Photovoltaic and solar thermal devices 
and related systems are also reported. This document is not to be 
reproduced, in whole or in part, for dissemination outside your 
Own organization nor may it be reproduced for advertising or sales 
promotion purposes. 


30312 (SAND—85-0330) A simplified thermal model for 
Flat-Plate photovoltaic arrays. Fuentes, M.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1987. Con- 
tract AC04-76DP00789. 60p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. File Number DE87009386. 

Sandia National Laboratories is actively involved in the de- 
velopment of an accurate photovoltaic (PV) performance model, 
called PVFORM. A necessary part of this modeling effort is the 
prediction of the operating cell temperatures. This report describes 
a computer model that accurately predicts the cell temperature of a 
photovoltaic array to within 5°C. This thermal model requires a 
minimum amount of input and has been incorporated into 
PVFORM. The major input parameter to this model is the “In- 
stalled” Nominal Operating Cell Temperature or INOCT. The pro- 
gram uses INOCT to characterize the thermal properties of the 
module and its mounting configuration. INOCT can be estimated 
from the Nominal Operating Cell Temperature (NOCT) and the 


mounting configuration, or from cell temperature data from a field- 
ed array. 


30313 (SAND—87-1028C) Crystalline cell research: 
Today and tomorrow. King, D.L.; Arvizu, D.E. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 15p. (CONF-870528—17). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009495. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Recent consolidation of the US Department of Energy Pho- 
tovoltaic Program has enabled Sandia to assume a primary role in 
the continuing research and development of crystalline cell technol- 
ogy. Silicon material growth and characterization, one-sun and con- 
centrator silicon cells, and single and multijunction III-V concen- 
trator cells are all being considered. This expanded responsibility 
gives us the opportunity to review previous programs and to co- 
ordinate a specifically directed research effort that capitalizes on 
recent advances in all of the areas mentioned. This paper summa- 
rizes the status of current crystalline cell technology, identifies 
Sandia's proposed research direction, and provides well-supported 
efficiency projections for Si concentrator cells and for one-sun Si 
cells. 


30314 (SAND—87-1126C) Advances in concentrator 
. Boes, E.C.; Maish, A.B. (Sandia National Labs., 


Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 18p. (CONF-870528—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87008972. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

This presentation will discuss the numerous significant ad- 
vances which have been made in photovoltaic concentrator devel- 
opment in the past 18 months. These advances have important per- 
formance, cost and reliability implications for concentrator technol- 
Ogy in both the near-term and the more distant future. The ad- 
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vances include: development of Si concentrator cells with efficien- 
cies of 28% at Stanford and 25% at the University of New South 
Wales; development of better and more cost-effective Fresnel 
lenses, cell assemblies, and trackers and controllers; and use of 1- 
sun Si cells in low concentration designs. With these advances and 
continued development, PV concentrator module prices of $1 per 
peak watt can probably be achieved within several years. Thus, PV 
concentrators represent a very attractive collector option for large 
PV power systems in the near future. 


30315 (SAND—87-1179C) Reliability research and cell 
assembly design for photovoltaic concentrator modules. 
Chiang, C.J.; Richards, E.H. (Sandia National Labs., Albu- 
querque, NM (USA)). 1987. Contract AC04-76DP00789. 
18p. (CONF-870528—10). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE87009055. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Sandia National Laboratories is pursuing research on the re- 
liability of photovoltaic concentrator cell assemblies. Active re- 
search topics include selection of solders and soldering processes, 
modeling of solder fatigue, investigation of metallization adhesion, 
evaluation of adhesives and coatings, and analysis of hot-spot heat- 
ing and the effects of module shading. Hardware and material sam- 
ples are subjected to test environments including temperature and 
humidity cycling, and ultraviolet and outdoor exposure. Evaluation 
techniques used to detect flaws or degradation are electrical per- 
formance measurements, ultrasonic imaging, radiography, optical 
transmission and reflection measurements, pull tests, and current 
leakage measurements. Analysis tools are failure modeling, holo- 
graphic deformation visualization, and finite element stress calcula- 
tion. The procedures and results of our reliability research concern- 
ing cell assemblies are described. We present our ideas for the 
design of cell assemblies for high efficiency, low cost, and en- 
hanced reliability. 


30316 (SAND—87-1209C) Characterization of the Isc 
versus irradiance relationship for silicon and III-V concentra- 
tor cells. Gee, J.M. (Sandia National Labs., Albuquerque, 
NM (USA)). 1987. Contract AC04-76DP00789. 22p. 
(CONF-870528—12). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87009057. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

The responsivity (which is defined as the short-circuit cur- 
rent divided by the irradiance) of silicon and III-V concentrator 
cells was measured for irradiances up to 1000X. The silicon cells 
have various resistivities and thicknesses and have both planar and 
non-planar junction geometries. We have investigated high-resistivi- 
ty silicon cells since future advanced silicon concentrator cells will 
probably use high-resistivity material. Substantial sublinearities of 
Isc versus irradiance were found in all the high-resistivity (>1 
Qcm) silicon cells that we evaluated. In contrast, the III-V concen- 
trator cells (InGaAs and GaAs) were both found to be linear up to 
1000X. 


30317 (SAND—87-1210C) Voltage-matched configura- 
tions for multijunction solar cells. Gee, J.M. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. Tp. (CONF-870528—9). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009056. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Novel methods for interconnecting the subcells of a multi- 
junction solar cell are investigated. The subcells are connected in 
parallel in these new methods. The bandgaps of the subcells must 
be selected for matched voltages when operated in parallel. We 
refer to multijunction solar cells with the subcells connected in par- 
allel as having a voltage-matched configuration. Computer analyses 
of multijunction solar cells with a voltage-matched configuration 
and with series-connected subcells were performed. Roughly, the 
same performance with either approach for a multijunction cell 
with optimized bandgaps was found. Several advantages for the 
voltage-matched configuration relative to multijunction solar cells 
with series-connected subcells were identified, including wider se- 
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lection of bandgaps for optimal performance, less sensitivity to radi- 
ation damage, and less sensitivity to spectral variations. 


30318 (SAND—87-1215C) Production efficiency goals for 
silicon solar cells, Basore, P.A. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1987. Contract AC04-76DP00789. 
tp. (CONF-#70528—15). IEEE, 345 E. 47th St., New York, 
10017. File Number T187009497. 
From 19. IEEE photovoltaic specialists conference; New 
om, LA, USA (4 May 1987). 

Solar cells that can cost-effectively implement recent ad- 
vances in laboratory cells are described and their potential perform- 
ance evaluated as a function of cell thickness and carrier lifetime. 
Bifacially-contacted concentrator cells designed for 100-suns illumi- 
nation (10 W/cm?) appear to be capable of reaching 30% efficiency 
using either a high- or low-resistivity base about 100 pm thick. 
One-sun cells that are subject to additional cost constraints have a 
peak efficiency of about 21% using either a high- or low-resistivity 
base about 50 pm thick. Even modest-quality material is capable of 
high efficiency when the cells are this thin. 


30319 (SERI/STR—211-3085) Structural defects in sili- 
con web dendrite and their effects on solar cell efficiency: 
Annual subcontract report, 1 April 1985-31 March 1986. 
Jung, C.O.; Joardar, K.; Krause, S.; Schroder, D.K.; 
Schwuttke, G.H. (Arizona State Univ., Tempe (USA). Coll. 
of Engineering and Applied Sciences). Mar 1987. Contract 
AC02-83CH10093. 87p. NTIS, PC A0O5/MF AOl. File 
Number DE87001158. 

This report presents results of research on the differences be- 
tween silicon web dendrite material yielding low (8%) and high (= 
15%) solar cell efficiencies. The proven advantages of silicon web 
for larger than 15% efficient solar cells are reinforced through new 
findings. It is shown that excellent silicon web dendrite sheets are 
produced if favorable growth conditions exist during the growth 
process. Correlation of results obtained through transmission x-ray 
toography, transmission electron microscopy, high-resolution elec- 
tron microscopy, electron-beam-induced current, and solar cell 
measurements has established that silicon web dendrite is the lead- 
ing sheet material to date. Silicon web could be used for solar cells 
with an ultimate efficiency of 20% or better. Current web dendrite 
crystal growth technology produces web material of varying prop- 
erties yields solar cell efficiencies between 8% to 18%. 


30320 (SERI/STR—211-3106) Basic studies of III-V 
cell Ann 


components: ual subcontract report, 
15 August 1985-14 August 1986. Lundstrom, M.S.; Melloch, 
re Kyono, C.S.; McMahon, C.P.; Noren, R.E.; Rancour, 


D.P. (Purdue Univ., Lafayette, IN (USA); Solar Energy 
Research Inst., Golden, CO (USA)). Mar 1987. Contract 
AC02-83CH10093. 197p. NTIS, PC A09/MF AO1; 1; GPO 
Dep. File Number DE87001160. 

This report documents research on the fabrication and pho- 
tovoltaic characterization of the basic building blocks of III-V cells: 
the pn junction, the pn heterojunction, the isotype (p-p and n-n) he- 
terojunction, and graded-gap semiconductors. The goal of the 
project is to maximize cell performance by characterizing the elec- 
trical properties of high-efficiency cell components. Other goals are 
to demonstrate new cell structures fabricated by molecular beam 
epitaxy (MBE), develop measurement techniques, and characterize 
methodologies. This work should help identify paths toward higher 
efficiency III-V cells. 


(SERI/STR—231-2840) Design and — of mi- 

f producing 

report. J.C; Goebel, R.P. 

(Solar Energy Research Inst., Golden, co (USA)). Apr 

1987. Contract AC02-83CH10093. 230p. NTIS, PC All. 
File Number DE87001 164. 

The designs and systems developed include many innovative 
concepts and experiments, including the design and operation of a 
low-cost system. Cost-effectiveness is realized by minimizing capital 
costs of the system and achieving efficient use of inputs. Extensive 
engineering analysis of carbonation, mixing, and harvesting subsys- 
tems has elucidated both the lowest cost, most efficient options and 
the essential parameters needed to construct, test, and evaluate 
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these subsystems. The use of growth ponds sealed with clay and 
lined with crushed rock results in construction cost savings of 50% 
over ponds lined with synthetic membranes. In addition a low-cost 
but efficient design allows improvements in technology to have 
maximum impact on final product cost reductions. In addition to 
the innovations in low-cost construction, the operational efficiency 
of the design is both higher and more feasible than that attained by 
any previous system concept of comparable scale. The water analy- 
sis has led to operational specifications that minimize water use and 
virtually eliminate losses of carbon dioxide to the atmosphere. The 
carbon dioxide injection system is designed for 95% efficiency, but 
is still low in cost. The construction of a large-scale, covered anaer- 
obic lagoon to recycle carbon, nitrogen, and phosphorus has not 
been attempted at the scale analyzed here. Yet efficient recycling is 
essential for achieving economic affordability. 23 refs., 21 figs., 53 
tabs. 


30322 (SNIAS—75-CA/CG) Concentration principle ap- 
plied to spaceborne solar arrays. Application to the coorbi 
platform mission: Studies synthesis. Laget, R. (Societe Na- 
tionale Industrielle Aerospatiale, Cannes (France)). Jan 
1986. 46p. (ESA-CR(P)_2291-VOL-I: ETN—87-99482). 
NTIS, PC A03/MF AO1. 

Studies that led to selection of the distributed concentration 
biplane concept for the solar cell generator to be flown on the 
coorbiting platform mission, and the major characteristics of such a 
spaceborne solar array are summarized. It is concluded that there is 
not a considerable interest in concentration either for array area re- 
duction or cost reduction, although improvements of 15% for both 
domains are feasible. Only predevelopment activities to verify con- 
centrator performances and system studies to assess respective im- 
portance of cost and area saving may increase the level of interest 
of concentrator solar arrays for this kind of mission. 


30323 (STEV-EO—86-9) Large scale tests Soedra. Stage 
3. Westerberg, I. (Statens lEnergiverk, Stockholm 
(Sweden)). Jun 1986. 29p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87752039. 

The aim of the project was to test and evaluate the practical 
and economic possibilities to introduce cultivation on abandoned 
forming areas. The size of the test is 105 hectares, and 65 hectares 
have been planted by hand during 1981 to 1983. The established 
stand of plants was 30 hectares, two years after they were planted. 
The Rosses were caused by frost. 4 hectares were harvested in 
March 1986 and it rendered about 7 to 12 tons dry substance per 
hectare. 3 973 MSEK have been spent on the project. (G.B.). 


30324 (STEV-SB—86-17) Research in forestry for 
energy. Mitchell, C.P.; Nilsson, P.O.; Zsuffa, L. (eds.). (Sta- 
tens Energiverk, Stockholm (Sweden); Swedish Univ. of 
Agricultural Sciences, berg. Dept. of Operational 
Efficiency). Mar 1986. 476p. (SLU-ISK-U—49-1986; 
CONF-8510442—). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87752038. 

From Joint IEA/Forestry Energy Programme and FAO/ 
Cooperative Network on Rural Energy Forest Energy conference 
and workshops on: research in forestry for energy; Rungstedgaard, 
Denmark (28 Oct 1985). 

Cooperative R and D projects are organized in three groups: 
growth and production; harvesting, on-site processing and trans- 
port; conversion. The papers in the proceedings represent summa- 
ries of final reports from cooperative projects in the first five areas. 
The other component of the proceedings deals with the FAO coop- 
erative network on rural energy element - Forestry biomass for 
energy. (G.B.). 


(STEV-SB—86-20) Recovery of biomass - comple- 
oie fertilizing by ashes or by pine-needles and twigs. 
Jonsson, T. (Statens Energiverk, Stockholm (Sweden)). Jan 
1986. 107p. (In Swedish). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87752043. 

The evaluated substances are favourable from environmental 
point of view. Ashes may contain heavy metals. Handling cost is 
estimated to 60 SEK per ton ashes and 180 SEK per ton needles 
and twigs. There is no positive proof of the efficiency of ashes. 
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When needles and twigs are spread in connection with thinning 
there will be increase of average quality class stand. (G.B). 


30326 Simultaneous junction formation using a directed 
energy light source. Campbell, R.B.; Meier, D.L. (Westing- 
house Advanced Energy Systems Div., Pittsburgh, PA). 
Journal of the Electrochemical Society; 133: No. 10, 2210- 
2211(Oct 1986). 

A novel method has been devised for fabricating the emitter 
and back surface field junctions in solar cells. In this technique, do- 
pants derived from liquid precursors are driven into the material 
using short time-high temperature heat pulses such as are obtained 
from rapid thermal annealing systems ("flash diffusion”). Solar 
cells, both p-base and n-base, have been produced using this 
method. Conversion efficiencies up to 15.2% have been obtained on 
n-base web of 2 Ncm resistivity. 


30327 Novel developments in bioreactor design and sepa- 
rations technology. Scott, C.D. (Oak Ridge National Lab., 
TN). pp 253-262 of Proceedings of energy applications of 
biomass. Lowenstein, M.Z. (ed.). New York, NY; Elsevier 
Applied Science Publishers (1985). (CONF- 841061—). 

From National meeting on biomass research and develop- 
ment for a aay applications; Arlington, VA, USA (1 Oct 1984). 

Much of the recent activity in the new biotechnology is as- 

sociated with the production of high-value products at a relatively 
small scale. However, the more conventional fermentation industry 
has a long history of large-scale production of commodity-type 
products. This type of technology will gain increasing importance 
as the production of fuels and chemicals from renewable resources 
again becomes economically viable. Although many advanced re- 
search and development concepts will have applications in either 
type of biotechnology, the primary interest here will be to consider 
the large-scale systems, with particular emphasis on bioconversion 
systems. In general, an integrated bioconversion system using ad- 
vanced concepts may have several processing steps, including prep- 
aration of the feed material, production of the biocatalyst, the bio- 
conversion step, and product concentration and purification. The 
heart of the system is the bioreactor; however, separation processes 
also play important roles in several of the possible processing steps. 
Recent advances in more efficient separation processes and ad- 
vanced bioreactor concepts are discussed in greater detail. 10 refer- 
ences. 
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REFER ALSO TO CITATION(S) 30300, 30301, 30314 


30328 (DOE/CH/10093—7) Five year research plan, 
1987-1991: Photovoltaics; USA’s energy opportunity. 
(USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC. Photovoltaic Energy Tech- 
nology Div.). May 1987. Contract AC02-83CH10093. 35p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87009110. 

This five-year research plan describes the important research 
activities of the national Photovoltaics Program for fiscal years 
1987 through 1991. These research activities are needed to continue 
the rapid progress toward using photovoltaic technology for the 
large-scale generation of economically-competitive electric power 
in the US. In developing and implementing this plan, the Depart- 
ment of Energy (DOE) and several of its laboratories are working 
closely with a broad cross section of university and industrial re- 
search organizations and electric utilities. 


30329 (DOE/NBM—7009114) Cumulative index of pho- 
tovoltaic conference proceedings: IEEE, EC, PVSEC, ESA. 
(Institute of Electrical and Electronics Engineers, Inc., New 
York (USA)). 1987. 370p. IEEE, 345 East 47th St., New 
York, NY 10017. File Number T187009114. 


30330 (N—87-17760, pp vp) Power system technologies 
for the manned Mars mission. Bents, D.; Patterson, M.J.; 


Berkopec, F.; Myers, I.; Presler, A. May 1986. NTIS, PC 


A24/MF_ AOI. (NASA-TM—89321-VOL-2; 


NAS— 
1.15:89321-VOL-2; CONF-8506149—Vol.2). 
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From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

The high impulse of electric propulsion makes it an attrac- 
tive option for manned interplanetary missions such as a manned 
mission to Mars. This option is, however, dependent on the avail- 
ability of high energy sources for propulsive power in addition to 
that required for the manned interplanetary transit vehicle. Two 
power system technologies are presented: nuclear and solar. The 
ion thruster technology for the interplanetary transit vehicle is de- 
scribed for a typical mission. The power management and distribu- 
tion system components required for such a mission must be further 
developed beyond today’s technology status. High voltage-high 
current technology advancements must be achieved. These ad- 
vancements are described. In addition, large amounts of waste heat 
must be rejected to the space environment by the thermal manage- 
ment system. Advanced concepts such as the liquid droplet radiator 
are discussed as possible candidates for the manned Mars mission. 
These thermal management technologies have great potential for 
significant weight reductions over the more conventional systems. 


30331 (PB—87-155792/XAB) Renewable energy re- 
sources field testing: application review for field test No. 6: 
photovoltaic/diesel powered ice making plant at Wadi El 
Raiyan. Final report. (Berger (Louis) International, Inc., 
Lm a NJ (USA)). May 1986. 116p. NTIS, PC A06/ 

The report presents an application review of a 6-ton-per-day 
capacity ice-making plant proposed for a site near Wadi El Raiyan, 
Egypt. The plant is powered by a 35-kilowatt (kW) peak photovol- 
taic array, with a 22-kW diesel and 233 kW of battery storage. The 
report summarizes an evaluation of the proposed field-test location, 
user requirements, and solar resource assessment, and presents test- 
specific information on photovoltaics and a preliminary conceptual 
design for the proposed system. As a result of the review, the ice- 
making plant was recommended for field testing at the proposed 
site. Appendices provide insolation, ambient, and water temperature 
data; a water-quality analysis; performance-prediction model output 
for the photovoltaic array considered for the field test; and a pre- 
liminary engineering cost estimate. 


30332 (SAND—86-7043) Characteristics and impact of 
utility interactive photovoltaic prototypes on the feeder serv- 
ing the Southwest Residential Experimental Station. Ranade, 
S.J. (New Mexico State Univ., Las Cruces (USA). Dept. of 
Electrical and Computer Engineering). Jan 1987. Contract 
AC04-76DP00789. 1317p. NTIS, PC A08/MF AO0O1; 1; GPO 
Dep. File Number DE87009380. 

This report describes and analyzes measurements of the har- 
monic currents generated by utility interactive (residential) photo- 
voltaic prototypes at the Southwest Residential Experimeat Station, 
Las Cruces, NM; their propagation through the distribution system; 
and their impact in terms of voltage harmonic distortion. The 
report also presents modelling and simulation studies of harmonic 
propagation in the system. The impact of harmonics on the test 
feeder is insignificant, and simulation studies suggest that this would 
be true at higher levels of penetration as well. 


30333 (SAND—86-7047) Design and development of lam- 
inated Fresnel lens parquet for point-focus PV systems. 
Baum, B.; Holley, W.H.; Galica, J.P.; Thoma, L.A. (Spring- 
born Labs., Inc., Enfield, CT (USA); Sandia National Labs., 
Albuquerque, NM (USA)). May 1987. Contract AC04- 
76DP00789. 86p. NTIS, PC A05/MF AO0l1; 1; GPO Dep. 
File Number DE87009352. 

Materials were identified and techniques developed to 
adhere acrylic Fresnel lenses to low-iron glass with a bond that has 
the potential to survive 20 years of outdoor weathering in a photo- 
voltaic concentrator module. Candidate adhesive materials were 
screened and evaluated. Of all the adhesives evaluated, two types, 
silicone and ethylene vinyl acetate coploymer, were found to pro- 
vide the best bond while possessing the optimum optical properties 
of lens alone. 
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30334 (SAND—86-7050) Design and development of in- 
jection molded Fresnel lenses for point-focus photovoltaic sys- 
tems. Grendol, C.L. (American Optical Co., Southbridge, 
MA). May 1987. Contract AC04-76DP00789. 63p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE87009353. 

A summary of work performed on a method of injection 
molding an 80% efficient point-focus Fresnel lens is presented. A 
current optical design for compression molded lenses yields a 
68.5% efficiency when translated directly to injection molding. An 
optical design optimized for injection molding, with a mold and 
process developed for high efficiency Fresnel lenses, yields an 82% 
efficiency. 


30335 (SAND—87-0804) Water pumping: The solar alter- 
native. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1987. Contract AC04-76DP00789. 88p. NTIS, PC A05/ 
MF AO1; 1; GPO Dep. File Number DE87009244. 

This report has been prepared to provide an introduction 
into understanding the characteristics, including economics, of pho- 
tovoltaically powered water pumping systems. Although thousands 
of these systems exist worldwide, many potential users do not know 
how to decide whether or not photovoltaic pumping systems are an 
attractive option for them. This report provides current information 
on design options, feasibility assessment, and system procurement so 
that the reader can make an informed decision about water pump- 
ing systems, especially those powered with photovoltaics. 


30336 (SAND—87-1087) Sizing handbook for stand-alone 
photovoltaic/storage systems. Chapman, R.N. (Sandia Na- 
tional Labs., Albuquerque, NM (USA). Apr 1987. Contract 
AC04-76DP00789. 54p. NTIS, PC A04/MF AOI; 1; GPO 
Dep. File Number DE87009242. 


This report details the use and development of a simplified 
sizing technique for stand-alone photovoltaic/storage systems. The 
array size and storage capacity are chosen to achieve the required 
loss-of-load probability (LOLP). The LOLP represents the level of 
confidence at which the system will satisfy the load. An LOLP of 0 
means that the load will always be satisfied, and an LOLP of 1 
means that the load will never be satisfied. Array sizes are read 
from array-sizing nomograms as a function of latitude, tilt angle, 
and average horizontal insolation in December (in the northern 
hemisphere) or June (in the southern hemisphere). Storage capac- 
ities are read from storage-sizing nomograms as a function of the 
required LOLP. The technique is valid for systems with a fixed tilt 
array, product or energy storage, and for any hourly load profile or 
daily load profile within a given month. The only constraint is that 
the average monthly load must not vary more than +-10% from 
month to month. The designer can choose from tilt angles from 
latitude minus 20° to latitude plus 20° and can choose from a range 
of array size/storage capacity combinations for any given LOLP. 


30337 (SAND—87-1122C) Utility intertied photovoltaic 
system islanding experiments. Stevens, J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 17p. (CONF-870528—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008969. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

An important factor in the integration of small distributed 
photovoltaic (PV) systems into a utility grid is that these systems 
automatically disconnect from the utility in case of a utility outage. 
This assures that the utility line is not energized by the PV system 
when it is thought to be deenergized, thus avoiding a situation 
which could be dangerous to both utility personnel and the general 
public. There is a dramatic difference between a power 
conditioner’s ability to sense a utility fault and to sense a circuit 
which has been opened under non-fault conditions. In the case of a 
fault, the associated voltage excursion is adequate to achieve PCS 
disconnect. Opening without a fault is a much more subtle event 
for the PCS to recognize. This paper compares the results of tests 
of PV system automatic disconnect features performed by Sandia 
National Laboratories and those designed and executed by four util- 
ity companies under Sandia technical direction. 
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30338 (SAND—87-1130C) An evaluation facility for pho- 
tovoltaic water pumping systems. Chamberlin, J.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 12p. (CONF-870528—11). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009059. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

A facility for the evaluation of photovoltaic-powered water 
pumping systems has been installed at Sandia’s Photovoltaic Ad- 
vanced Systems Test Facility (PASTF). This paper describes the 
facility which consists of an instrumented flow loop capable of han- 
dling pumps with capacities up to 90 gpm at simulated well depths 
up to 400 feet. The pumps can be operated either by a power 
supply, which permits rapid determination of a pump’s operational 
characteristics, or by a photovoltaic array, which permits simula- 
tion of field operation. Data are collected and processed by means 
of a computer-based data acquisition system. Examples of tests re- 
sults demonstrating some of the facility's capabilities are presented. 


30339 (SAND—87-1142C) Utility compatibility of noni- 
solated residential power conditioners. Bower, W.I.; Schalles, 
F.T.; Key, T.S. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-7 6DP00789. Tp. (CONF- 
870528—8). NTIS, PC A02/MF A0i; 1; GPO Dep. File 
Number DE87009053. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Nonisolated power conditioner (PCS) designs can improve 
the efficiency of grid-connected photovoltaic (PV) systems. They 
can replace material-intensive hardware with process-intensive 
hardware, promising cost reductions in future PCSs when they are 
produced in large quantities. Several technical issues have been 
studied to ensure that the nonisolated, or transformerless, utility- 
interactive designs can be used. The technical issues include possi- 
ble dc injection into the utility or local loads, unbalanced output, 
and limited options for array protection and grounding. Two noni- 
solated prototypes have been developed as part of the DOE PV 
program and are being evaluated at Sandia National Laboratories. 
This paper describes the results of the development and evaluation 
efforts. 


30340 (SAND—87-1169C) Terrestrial photovoltaic power 
technology. Jones, G.J.; Post, H.N.; Thomas, M.G. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 26p. (CONF-870528—4). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87008970. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Advances have occurred in all areas of terrestrial photovol- 
taic power system technology, from the design procedures to the 
individual subsystems. The understanding of system requirements 
and the operating environment has allowed the development of 
simplified design methods. Major programs on module reliability 
have resulted in collectors with extremely low failure rates and sig- 
nificantly reduced concerns about collector degradation. Detailed 
field performance data allow the refinement of suggested guidelines 
for future system designs and provide updates on current and pro- 
jected system costs. New findings for remote systems allow a better 
understanding of the areas of photovoltaic cost competitiveness. 
This paper reviews the current status of photovoltaic system and 
subsystem design and performance for each of the major power ap- 
plication sectors - remote, dispersed grid-connected, and large gen- 
eration centers. 


30341 (SAND—87-1171C) Qualification testing of photo- 
voltaic concentrators. Richards, E.H.; Barlow, R.S. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 15p. (CONF-870528—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87008931. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

Sandia has developed a revised set of specifications for quali- 
fication testing of passively-cooled photovoltaic concentrator mod- 
ules. The purpose of the tests is to screen new concentrator designs 
and new production runs for susceptibility to known failure mecha- 
nisms; concentrator hardware must be qualified prior to array-level 
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installation at Sandia's Photovoltaic Advanced System Test Facility 
(PASTF). Tests for cell assemblies and receiver sections, as well as 
for complete modules, are specified. They include ultraviolet radi- 
ation testing of materials, characterization of electrical performance 
checks to assure safety and structural integrity of modules, and ac- 
celerated environmental aging or cycling. 


30342 (SAND—87-1191C) A simplified technique for de- 

least cost stand-alone PV/storage systems. Chapman, 
R.N. (Sandia National Labs., Albuquerque, NM us SA)). 
1987. Contract AC04-76DP00789. 6p. (CONF-870528—6). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87009051. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

A new design technique is presented for stand-alone photo- 
voltaic/storage systems that accounts for the year-to-year variations 
in insolation and yet requires only the average monthly horizontal 
insolation as input. The array and storage sizes are governed by the 
desired loss-of-load probability (LOLP), which represents the frac- 
tion of the demand not met during the system's lifetime. The de- 
signer can size for any LOLP less than 0.05 and can choose from 
four sets of array/storage combinations to achieve the desired 
LOLP. The designer can choose tilt angles from latitude minus 20° 
to latitude plus 20°. The technique is applicable to any system with 
a fixed tilt array and for either electrical or product storage. If elec- 
trical storage is used, the technique allows the designer to estimate 
the number of battery replacements required over the system’s life- 
time. 


30343 (SAND—87-1203C) Photovoltaic/diesel hybrid 
systems: The design process. Jones, G.J.; Chapman, R.N. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 8p. (CONF-870528—7). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87009052. 

From 19. IEEE photovoltaic specialists conference; New 
Orleans, LA, USA (4 May 1987). 

A photovoltaic/storage system by itself may be uneconomi- 
cal for stand-alone applications with large energy demands. How- 
ever, by combining the PV system with a back-up energy source, 
such as a diesel, gasoline, or propane/thermoelectric generator, 
system economics can be improved. Such PV/fossil hybrid systems 
are being used, but their design has required detailed modeling to 
determine the “optimal” mix of photovoltaics and back-up energy. 
Recent data on diesel field reliability and a new design technique 
for stand-alone systems have overcome this problem. The approach 
provides the means for sizing the photovoltaic system to obtain a 
near optimal hybrid system, with about a 90% savings in back-up 
fuel costs. System economics are determined by comparing PV cap- 
ital cost to the present value of the displaced diesel operation and 
maintenance costs. 
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30344 (DOE/AL/21557—T11) —— loading 
characteristics of a hemispherical solar concentrator: The 
Crosbyton Solar a Project, Task 5. Dunn, J.R. — 
Tech Univ., Lubbock (USA). Dept. of Mechanical 
neering). Sep 1986. Contract AC04-83AL21557. 29p. Tis, 
PC A03/MF A01; 1; GPO Dep. File Number DE87002018. 
An experimental study was performed in the Texas Tech 
University Department of Mechanical Engineering subsonic wind 
tunnel to determine the aerodynamic loading characteristics of a 
hemispherical solar concentrator. Measurements were made to de- 
termine drag, lift and yaw force coefficients as a function of Reyn- 
olds number, concentrator - wind geometry and orientation for a 
hemispherical solar concentrator submerged varying amounts in a 
turbulent bounary layer flow. Results were compared to prior 
measurements for a uniform flow field for a hemispherical concen- 
trator and for both parabolic dish and trough collectors. Measure- 
ments were also made to predict vortex shedding frequencies for a 
hemispherical concentrator as a function of Reynolds number and 
orientation. Results of the drag coefficient measurements indicated 
that the effect of submersion in the boundary layer was to reduce 
the drag coefficient with increasing model depth in the boundary 
layer. Similar results were obtained for yaw and lift coefficients. 
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Measured coefficients were also generally lower than those found 
in the literature for either parabolic dish or parabolic trough sys- 
tems under similar conditions. Measured vortex shedding frequen- 
cies, as expected, were not dependent on approach Reynolds 
number for the bluff body geometry tested in this effort. 


30345 oe a ae Analysis of a solar energy 
thermal a— plant. Gill, W.; Osiliapaixaoleite, A. (Instituto 
de P uisas Espaciais, Sao Jose dos Cam (Brazil)). Dec 
1986. 12p. (In several languages). NTIS, A02/MF AO1. 

The Lagrange method is applied to minimize the total cost 
of a solar energy thermal power plant giving three simple expres- 
sions for the project variables. Also obtained was a new parameter 
describing the characteristics of the ambient. 


30346 (SAND—86-8009) A handbook for solar central re- 
ceiver design. Falcone, P.K. (Sandia National Labs., Liver- 
more, CA (USA)). Dec 1986. Contract AC04-76DR00789. 
261p. NTIS, PC A1l2/MF A01; 1; GPO Dep. File Number 
DE87009985. 

This Handbook describes central receiver technology for 
solar thermal power plants. It contains a description and assessment 
of the major components in a central receiver system configured 
for utility scale production of electricity using Rankine-cycle steam 
turbines. It also describes procedures to size and optimize a plant 
and discussed examples from recent system analyses. Information 
concerning site selection criteria, cost estimation, construction, and 
operation and maintenance is also included, which should enable 
readers to perform design analyses for specific applications. 


30347 (SAND—87-8177-Vol.1) Solar fuels and chemicals 
ee Production and regeneration of activat- 
ed carbon: Final report: Volume 1, Executive summary. (Bab- 
cock and Wilcox Co., Barberton, OH (USA). Nuclear 
Equipment Div.; Semtia National Labs., Livermore, CA 
(USA)). Mar 1987. Contract AC04-76DR00789. 43p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87009376. 
This report describes the conceptual design of a solar ther- 
mal central receiver system that both produces activated carbon 
from coal and regenerates spent activated carbon. The system 
design uses molten carbonate salt that is heated in the receiver to 
transfer heat to an activated carbon plant located near the base of 
the receiver tower. Capital and operating cost estimates are de- 
scribed, and market and economic analyses are presented to assess 
the attractiveness of the proposed system. Technical uncertainties 
are identified as the basis for a development plan to bring the pro- 
posed system to maturity. 


(SAND—87-8177-Vol.2) Solar fuels and chemicals 


L 2, Conceptual design. (Bab- 
cock and Wilcox Co., Barberton, OH (USA). Nuclear 
Equipment Div.). Mar 1987. Contract AC04-76DRO00789. 
327p. NTIS, PC A15/MF A01; 1; GPO Dep. File Number 
DE87009381. 

This report describes the conceptual design of a solar ther- 
mal central receiver system that both produces activated carbon 


from coal and spent activated carbon. The system 
design uses molten carbonate salt that is heated in the receiver to 
transfer heat to an activated carbon plant located near the base of 
the receiver tower. Capital and operating cost estimates are de- 
scribed, and market and economic analyses are presented to assess 
the attractiveness of the proposed system. Technical uncertainties 
are identified as the basis for a development plan to bring the pro- 
posed system to maturity. 


30349 Heat transfer research for high temperature solar 
thermal energy systems. Wang, K.Y.; Kreith, F. (Solar 
Energy Research Institute, Golden, co 80401). pp 541-560 
of Heat transfer in high technology and power engineering, 
Yang, W.J.; Mori, Y. New York, NY; Hemisphere Publi 
ing (1987). 

The possibility of using high-temperature solar energy for in- 
dustrial processes has prompted research in this area. In this paper, 
the authors present some recent developments in high-temperature 
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solar thermal energy systems that have received particular atten- 
tion: a liquid film, direct-absorption central receiver, high-tempera- 
ture sensible heat storage, and direct-contact heating of small parti- 
cles or droplets. Technical problems that warrant further research 
work are also identified. 


1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 30361, 30885 


30350 (CSTB-ECTS—85-349) Thermal conversion of 
solar ive applications-hot water production. 
Filloux, A. (Centre Scientifique et Technique du Batiment, 
Etablissement hia-Antipolis, 6 - Valbonne (France)). 
5 . (in French). (CONF-8509381—1). NTIS (U 
ly), PC A03/MF A0O1. File Number DE87751764. 

From Summer school on new and renewable energies; Ca- 
darache, France (2 Sep 1985). 

In this document a solar hot water production system is pre- 
‘nstelaaibans am-comaade choice of the solar collectors, of the 
heat storage systems, of the heat pipes and of the complementary 
heating system. The overall performance is optimized as a function 
of the solar priority and di and of the distribution of solar 
energy (optimal design of the heat tank). Various combinations of 
the complementary water heating device with the solar loop are 
discussed togetehr with the evaluation of the energy demand and 

ion and the optimal design, dimensions and economic 
analysis of the different solutions. 


30351 (CSTB-MPE—344-GR) Integration of energetic 
data in town planning documents. Bourdeau, L.; Lani, A.; 
Cormier, P. (Centre Scientifique et Technique du Batiment, 
Etablissement Sop! Sophia Antipolis, 6 - Valbonne (France)). 
1984. 63p. (In French). S (US Sales Only), PC A04/MF 
AOl. File Number DE87751757. 

Building design and energy conservation can be improved 
by taking account more efficiently the climatic factors and intro- 
ducing them in city planning documents. Among these factors, the 
influence of the surrounding buildings or natural obstacles on the 
solar radiations impinging the building is fundamental. A cartogra- 
phy of insolation in the soil occupancy plan (France) have been de- 
veloped. These maps allow to determine the energetic potential of a 
site as a function of the shades produced by the surrounding obsta- 
cles. Several analysis modelizations of these interactions are pre- 
sented with a special attention to residential houses. 


30352 (DOE/CE/27460—T8, PP J.216-J.229) Low 


energy building plan: 480 dwellings in Piemonte (italy). 
Gansies M. (Politecnico of Turin, Italy). Aug 1984. Ameri- 
can Council for an Energy-Efficient Economy, 1001 Con- 
necticut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The E.E.C. and the Ministry of Public Building and Works 
under the Italian law n. 457 (ten years plan for low cost housing) 
sponsored the design and the construction of seventeen high rise 
buildings in the Piemonte Region, for a total of 480 apts. The ex- 
perimental program considered: passive behavior control; active 
solar air collectors. The general philosophy being that highly insu- 
lated buildings with strict air infiltration standards could have 
indoor air quality problems, thus the ventilation had to be secured 
by the equipment and not accidentally provided by users’ attention 
or, worse, by uncontrolled leaks through joints. The air solar col- 
lectors supply 0.5 volumes of air changes per hour, heating or pre- 
heating the air according to solar availability. Solar clctrs carry a 
percentage of the heat load which reaches 100% at the deginning 
and at the end of the heating season and averages 12%. During the 
summer they are by-passed for DHW heating. They will review 
purposes, accomplishment stages and progress state of the experi- 
mental program, the design tools, the technologies adopted and 
synthesis results on foreseen energy saving. The program carried 
out by a consortium of builders (UPSE Unione Piemontese Svi- 
luppo Edilizio) is among the largest completed in Europe: 6000 
square meters of solar collectors have been placed and roughly 
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12,000 square meters of attached green-houses. Total investment 
has been 30 million dollars. 7 references, 5 figures, 1 table. 


30353 (DOE/CE/27460—T16, pp B.313-B.325) Influ- 
ence of differently orientated conservatories on the heat 
energy consumption of one-family-houses - comparative meas- 
urements with twin-houses under natural climatic conditions. 
Werner, H. (Fraunhofer-Institut fuer Bauphysik, West Ger- 
many). Aug 1984. American Council for an Energy-Effi- 
cient Economy, 1001 Conn. Ave. N.W., Suite 535, eWash- 
ington, DC 20036. File Number 1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Since active measures to utilize solar energy for heating pur- 
poses proved to be uneconomical, hopes are banked on the passive 
utilization of solar radiation. US-American experiences with solar 
houses are not directly transferable to European applications, firstly 
because of different climatic conditions and secondly because differ- 
ent construction traditions have to be considered. Hence there is 
the necessity to adjust the passive solar architecture to European 
demands. In order to investigate the construction physical bases 
and demands of conservatories (greenhouses) under defined bound- 
ary conditions, two conservatories have been attached to the south 
and the north side of one of the two flexible testhouses - so called 
twin-houses, which are placed on the test ground of the Fraun- 
hofer-Institute fuer Bauphysik. Comparative measurements of the 
energetic effects of conservatories were thus carried out under nat- 
ural climatic conditions. The results show that 10-25% of the heat 
energy of a usual German one-family-house can be saved by an at- 
tached conservatory according to its size, construction type, tempo- 
rary insulation and utilization of its heated air. 9 figures, 2 tables. 


30354 (DOE/CE/27460—T21, pp G.109-G.127) Volun- 
tary state/utility partnership: the North Carolina alternative 
energy corporation. Veigel, J.M. (Alternative Energy Corp., 
Research Triangle Park, NC). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The North Carolina Alternative Energy Corporation (AEC) 
is playing an increasing role in the state's energy planning. With a 
heavy dependence upon electricity, load management, conservation, 
and alternative energy supply system offer opportunities to fill the 
gap between energy use patterns and available technologies. The 
privately funded AEC identifies and promotes socially and eco- 
nomically sensible projects that will benefit ratepayers as well as 
utilities and the state. The projects fall into three category types: 
reconnaissance, which analyze new technologies and applications; 
pathfinder, which explore marketing opportunities and constraints; 
and commitment, which are informational or offer technical assist- 
ance to prospective users. An overview of approved projects and 
their progress to date illustrates the approach of examining both 
sides of the electric meter, but also identifies some inherent prob- 
lems with trying to penetrate a complex and interconnected energy 
system with alternatives. 


30355 (PB—87-158606/XAB) Sechage solaire des ali- 
ments (solar food drying and conservation of food for year- 
round consumption). (Peace Corps, Washington, DC (USA). 
Information Collection and Exchange). Sep 1985. 39p. (In 
FR). (PC/ICE/R—57). NTIS, PC PC E02/MF A011. 

This report is an introduction to food drying as a measure to 
avoid the loss of agricultural surpluses, and conserve food for year- 
round consumption. It discusses the basic rules of food drying and 
gives an overview of various methods and appropriate dryer con- 
structions. It also provides detailed explanations on how to process 
vegetables, fruits, and meats and gives advice on storage and cook- 
ing. 
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30356 An analysis of a direct radiation solar dehumidifi- 
cation system. Schultz, K.; Barlow, R.; Pesaran, A.; Kreith, 
F. (Solar Energy Research Institute, Golden, co 80401). 
Journal of Solar Energy Engineering; 109: No. 1, 15-21(Feb 
1987). 

A desiccant dehumidifier regenerated by direct absorption of 
solar radiation was investigated using a simplified numerical model 
(DESSIM) of the adsorption and desorption processes. This paper 
presents estimates of the performance of an air conditioning system 
in the ventilation mode using direct solar radiation regeneration. 
The effects of dehumidifier NTUs, heat exchanger performance, 
and insolation levels were also analyzed. The direct radiation re- 
generation system was found to have a COP less than that of other 
types of regeneration schemes. 


Comparison of experimental and calculated per- 
cea of integral collector-storage solar water heaters. 
Fanney, A.H.; Klein, S.A. (National Bureau of Standards, 
Gaithersburg, "MD). Solar Energy; 38: No. 5, 303-309(1987). 

Experimental measurements of the monthly performance of 
an integral collector-storage solar water heater for a one-year 
period are compared with performance predictions using the 
method of Zollner. The prediction methods requires two param- 
eters which were obtained from indoor experiments with a solar 
simulator. The experimental measurements are also compared with 
predictions in which the two parameters were obtained from short- 
term outdoor tests. 
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REFER ALSO TO CITATION(S) 30344 


30358 (DOE/CH/10202—1) Surface influences and zone 
boundary processes in solar ponds: Final report, June 15, 
1984-December 14, 1986. Nielsen, C.E.; Golding, P. (Ohio 
State Univ., Columbus (USA). Dept. of Physics). Mar 1987. 
Contract FG02-84CH10202. 19p. NTIS MF AO1; 2; GPO 
Dep. File Number DE87008904. 

The stated objective of this project is to further the under- 
standing of the processes occurring at the interfaces between the 
mixed zones and the gradient zone in solar ponds. From a practical 
point of view, the effects of wind mixing and temperature cycling 
in enlarging the surface mixed zone are very important, and it has 
been hoped that better understanding of the processes involved will 
lead to better control procedures and consequently to more effi- 
cient and reliable practical solar pond operation. 


30359 (INPE—025-TDL/242) Comparison between esti- 
mation methods of solar radiation: satellite and conventional. 
M.S. thesis. Cariamoraes, E. (Instituto de Pesquisas Espa- 
ciais, Sao Jose dos Cam: (Brazil)). Nov 1986. 134p. (In 
several languages). NTIS, PC A07/MF AO1. 

The methodologies for estimation of incident solar radiation 
at the Earth’s surface were divided in four methods: Direct (pyra- 
nometer); Semidirect (sunshine); Indirect conventional (convention- 
al meteorological); and Indirect via satellite (satellite images). With 
data from another experiment, comparisons were made for instanta- 
neous solar radiation estimations and daily total estimations. The in- 
direct conventional method, valid only for clear skies, presented the 
least error, due to the dust parameter inferred from the observed 
data. The semidirect method presented the largest variance, perhaps 
due to not considering the hours of cloud cover. The indirect 
method via satellite, valid for any kind of sky condition, overesti- 
mated the results. For clear skies or cirrus clouds the overestima- 
tion was about 14% and for cloudy skies about 35%. This error 
could have been smaller, due to the fact that the conversion ratio 
used to go from the observed global broadband value to the solar 
radiation observed in the visible spectrum of the GOES satellites 
was obtained for the top of the atmosphere, implying an underesti- 
mation of the data taken at ground truth. 
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30360 (NP—7770095) Electron spectroscopy studies of 
surface segregation in selected binary alloys and surface com- 
position oxidized copper solar absorbers. Hoernstroem, S.E. 
(Linkoeping Univ. (Sweden). Dept. of Physics and Meas- 
urement Technology). 1986. 40p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87770095. 

The surface segregation in the iridium-platinum and platin- 
ium-gold alloy system has been studied using Auger electron spec- 
troscopy. Spectracovering Auger transitions in several kinetic 
energy regions were recorded and the variation in probing depth 
with Auger electron energy utilized for estimating the in-depth seg- 
regation profile. A strong surface segregation of platinium in the 
iridium-platinum system and of gold in the platinum-gold system 
was observed. High resolution synchroton radiation excited photoe- 
lectron spectroscopy has been used to study surface core level 
binding energy shifts in platinum-gold, europium-gold and ytterbi- 
um-gold alloys. The surface and bulk components in the spectra 
were extracted using a curve fitting procedure. The chemicals shift 
and the bulk-to-surface intensity ratios were used to identify the 
surface segregation. N/sub 67/O/sub 45/O/sub 45/ Auger electron 
spectra from iridium, platinum and gold have been measured and 
compared to calculated spectra. A change from band-like towards 
quasi atomic-like behavior was observed when going from iridium 
to gold. Selectively absorbing surfaces of oxidized copper for solar 
absorbers have been studied with respect to optical properties and 
chemical composition. Different preparation methods have been in- 
vestigated in order to optimize the optical performance and the 
long-term durability. Auger electron spectroscopy and optical re- 
flectance measurements were used to characterize the surfaces after 
exposure to accelerated and natural ageing. (author.). 


30361 (OUP—87-03) Optimum design of a solar air 
heater. Choudhury, C.; Andersen, S.L.; Rekstad, J. (Oslo 
Univ. (Norway). Fysisk Inst.). Jan 1987. 35p. NTIS (US 
Sales Only), PC A03/MF AO01. File Number DE87752025. 

A detailed theoretical parametric analysis of a one pass, cor- 
rugated, bare plate solar air heater is given. This analysis would 
enable a designer to calculate the performance and optimize the 
design to improve the collection efficiency without increasing the 
cost of the system. The optimization method is illustrated by specif- 
ic examples that are typical of practical applications. The sensitivity 
of optimization to changes in collector parameters and operating 
conditions is evaluated. Results of a comparative experimental 
study on air heaters with different air channel widths and air flow 
are also reported. 17 figures, 9 references. 
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REFER ALSO TO CITATION(S) 30349 
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30362 (BA-SN-C—14) Geothermal environment in Scot- 
land. Rollin, K.E. (British Association for the Advancement 
of Science, London). 1985. 24p. (CONF-8508233—1). Brit- 
ish Library, Boston Spa. Wetherby, West Yorks. 

From Annual meeting British Association for the Advance- 
ment of Science -BA 85; Strathclyde, UK (26 Aug 1985). 

The results of the BGS Geothermal Energy Programme 
1979-1984 Scotland are described. The potential geothermal re- 
sources in the UK are represented by groundwaters in permeable 
rocks at more than 20 degrees C and the heat stored in imperme- 
able rocks at depths below about 3 km where temperatures in some 
areas exceed 100 degrees C. The heat stored in impermeable rocks 
could only be exploited if the ‘hot dry rock’ (HDR) concept is de- 
veloped successfully. In Scotland, the potential for ‘warm wet 
rocks’ (WWR) from which hot water could be abstracted, is con- 
fined to the Devonian and Carboniferous rocks of the Midland 
Valley. The uraniferous granites of the Eastern Highlands have 
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been investigated as possible HDR targets. The results from the 
Scottish HDR project do indicate however, that there is no single 
linear heat flow-heat production relationship for the UK. 


30363 (EPRI-AP—5059-SR, pp 2.21-2. _* - oe 
energy developments in Central America. ee ae 
(Southeastern Massachusetts Univ., North Dartmouth) Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Geothermal energy may someday provide more than 1500 

MW of electric power for Central America. Most of the geother- 
mal potential resides in four countries: Costa Rica, El Salvador, 
Guatemala, and Nicaragua. Two others, Honduras and Panama, 
appear to have less geothermal potential. Geothermal power plants 
are operating in El Salvador and Nicaragua. Other plants will be 
under construction soon in these two countries and in Costa Rica 
and Guatemala. Geothermal exploration is taking place in all coun- 
tries in Central America. The present installed geothermal capacity 
is 130 MW, about 3% of the total power capacity of the region. 
Geothermal plants, however, provide about 17% of the electricity 
actually generated because of their reliable, year-round operation. It 
is possible for Central America to become self-sufficient with 
regard to electricity generation by using indigenous supplies of 
hydro and geothermal power and by establishing a cooperative, 
interconnected, electrical-supply network. 21 references, 15 figures, 
12 tables. 


30364 (EPRI-AP—5059-SR, pp 6.17-6.19) Wellhead 
power systems: direct flash and binary cycles. Hughes, E.E. 
(Electric Power Research Institute, Palo Alto, CA). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920265. (CONF-8606277—). 
From 10. annual geothermal conference and workshop; Port- 
land, un. a Jun 1986). 
developed binary cycle technology for moderate 
eupiae heeds resources and a total-flow turbine to in- 
crease the power output from flows of high-temperature hydrother- 
mal resources. This paper presents results from EPRI projects di- 
rected toward reducing cost and risk of geothermal power develop- 
ment by the use of efficient cycles and equipment that is standard- 
ized, modular and sized for wellhead operation. The results are de- 
rived from field tests at experimental scale and commercial proto- 
type scale and from design studies. The results include a commer- 
cial rotary separator turbine power system, two conceptual designs 
for standardized modular binary power systems, test results for 
design of upstream steam purification systems, and guidelines for 
selecting from among various wellhead power system options, in- 
cluding single-flash, double-flash, total flow, binary and hybrid. 
Five issues are addressed in this paper: (1) Why is geothermal 
power generation important to the electric utility industry? (2) Why 
are wellhead power systems important? (3) What is the rationale for 
EPRI wellhead projects? (4) What are the key results from the 


EPRI wellhead projects? (5) What is the significance of these re- 
sults? 4 references. 


30365 (EPRI-AP—5059-SR, pp 6.33-6.39) 1986 EPRI 
survey of electric utilities. Kruger, P.; Roberts, V. (Stanford 
Univ., CA). Feb 1987. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920265. (CONF- 
8606277—). 

From 10. annual geothermal conference and workshop; Port- 

land, bc USA (24 Jun 1986). 
tenth annual survey of the electric utilities in the US 
and oa of Canada and Mexico concerned with geothermal 
energy as a source of electric power provides a forecast of the 
growth in geothermal capacity through the year 2005. For the 
tenth successive year, the EPRI survey compiled electric utility 
values of firm on-line capacity at the end of the current year and 
estimates of geothermai power-plant capacity for the periods 1990, 
1995, 2000, and 2005 at three levels of confidence: (1) announced - 
either publicly or through PUC-type reports; (2) probable - based 
on successful demonstration of technology for cost-effective use of 


neaedeniainla resources; and (3) possible - based additionally on 
anticipated growth of electricity demand and favorable regulatory 
treatment. A second source of utility industry estimates of geother- 
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mal energy growth is the forecasts of future year generating capac- 
ity compiled by the North American Electric Reliability Council 
(NERC), primarily from the Western System Coordinating Council 
(WSCC) comprising some 64 members and affiliates in 13 contigu- 
ous western states, including British Columbia and Alberta in west- 
ern Canada and northern Baja California in Mexico. Estimates of 
the federal electric utility in Mexico responsible for the develop- 
ment of geothermal resources are also included in the EPRI survey. 
This report examines the results of the 1986 survey and available 
NERC daia. The cumulative survey data over the past ten years 
were analyzed as averages by several weighting functions to obtain 
expectation values of future installed geothermal generating capac- 
ity through the year year 2000. 4 references, 7 tables. 


30366 (EPRI-AP—5059-SR, pp 9.3-9.19) Strategic plan- 
ning for geothermal resource confirmation in the Pacific 
Northwest. White, T.J. (Bonneville Power Administration, 
Portland, OR). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920265. 
(CONF-8606277—). 
From 10. annual geothermal conference and workshop; Port- 
land, - USA (24 Jun 1986). 
In December, 1980, Congress passed the Pacific Northwest 
Electric Power Planning and Conservation Act which rearranged 
the responsibilities of the Bonneville Power Administration and 
identified the acquisition of renewable resource power and energy 
conservation, including geothermal, as first priorities for the 
region’s energy future. This paper discusses the uncertainties in 
energy supplies for the region, geothermal resource confirmation, 
and confirmation objectives and program guidelines. 2 references. 


30367 (EPRI-AP—5059-SR, pp 10.27-10.37) Recent de- 
velopments in the use of geothermal energy for electricity 
production in New Zealand. Mills, T.D. (Ministry of Energy, 
Wellington, New Zealand). Feb 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

In the last year or two there has been something of a renais- 
sance in geothermal development in New Zealand. This is particu- 
larly the case in the generation of electric power from geothermal 
resources. There are a number of reasons which can be cited for 
this. Broadly, these are changes in technical approach to develop- 
ments and changes in the policy for management of New Zealand's 
geothermal resources. Primarily, geothermal generation of electrici- 
ty has regained favor because of the advantages which are offered 
by modular, staged development. This paper provides a non-techni- 
cal overview of the current New Zealand geothermal scene for 
those who are not familiar or up-to-date with New Zealand devel- 
opments. It also provides technical but not over-detailed informa- 
tion on existing installations and future developments as well as 
commentary on possible applications. 5 references, 2 figures, 3 
tables. 


30368 (EPRI-AP—5059-SR, pp 12.3-12.36) Geothermal 
resources in the pacific northwest. Bloomquist, R.G. (Wash- 
ington State Energy Office, Olympia). Feb 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, . poy (24 Jun 1986). 

983, the Bonneville Power Administration contracted 
with an Washington State Energy Office for the purpose of co- 
ordinating a detailed regional geothermal assessment program 
which would bring together the expertise existing in the state 
energy and resource offices of Idaho, Montana, Oregon, and Wash- 
ington. The objective of the program was to consolidate and evalu- 
ate all existing geologic, environmental, and legal and institutional 
information and to develop and apply a uniform methodology to 
the evaluation and rating of all sites which have potential for elec- 
trical generation. To accomplish these tasks, the Four-State Assess- 
ment Team, which was established, initially identified a total of 
1265 potential geothermal resource sites from existing literature. A 
methodology to rank the sites by energy potential, degree of deve- 
lopability, and cost of energy was then developed by the Assess- 
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ment Team. The Assessment Team relied upon the USGS method- 
ology for determining resource potential. Resource developability 
was determined by a method based on a weighted variable evalua- 
tion of resource favorability. The developability index uses the 
Delphi approach of expert advice from geologists, engineers, and 
resource regulators. Energy costs are based upon estimates by 
Bechtel National Inc., and the Oregon Institute of Technology 
Geo-Heat Center. Finally, sites were ranked using an integration of 
values determined through the cost and developability analysis. Out 
of the total 1265 sites which were initially identified, 17 sites were 
identified as possessing a superior development or economic poten- 
tial, eight sites were identified as having both high development 
and economic potential. 14 references, 26 figures, 7 tables. 


30369 (LA—10687-MS) Geology of the Azacualpa geo- 
thermal site, to de Comayagua Honduras, Central 
America: Field report. Eppler, D.; Baldridge, S.; Perry, F.; 
Flores, W.; Paredes, J.R.; Finch, R. (Los Alamos National 
— ae (USA)). Mar 1987. Contract W-7405-ENG-36. 

a English and Spanish). NTIS, PC A0S/MF AOI; 1; 

Dep. B Bile Number DE87009476. 

Thermal waters at the Azacualpa geothermal site are surfac- 
ing along fractures in the Atima Formation associated with the 
main north-south-trending Zacapa fault and the subordinate north- 
south-trending splays of the main fault. Permeability appears to be 
related to these fractures rather than to formation permeability in 
either the limestones of the Atima Formation or the Valle de Ange- 
les Group red beds. Attitudes of lower Valle de Angeles Group red 
beds do not vary appreciably with distance away from the Zacapa 
fault, suggesting that the system is not behaving like a listric normal 
fault at depth. The “Jaitique structure,” as conjectured by R. Fa- 
kundiny (1985), does not appear to have any manifestation at the 
surface in terms of structures that can be seen or measured in the 
bedrock. Its existence is considered unlikely at the present time. Ca- 
lorimetry calculations indicate that the thermal anomaly at the Aza- 
cualpa site is producing ~4.4 thermal megawatts. 


30370 (LBL—23231) Reservoir technology research at 
Lawrence Berkeley Laboratory. Lippmann, M.J. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1987. Contract AC03- 
76SF00098. 8p. (CONF-8704110—3). NTIS, PC A02. File 
Number DE87009620. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

The research being carried out at LBL as part of DOE/ 
GTD's Reservoir Technology Program includes field, theoretical 
and modeling activities. The purpose is to develop, improve and 
validate methods and instrumentation to: (1) determine geothermal 
reservoir parameters, (2) detect and characterize reservoir fractures 
and boundaries, and (3) identify and evaluate the importance of res- 
ervoir processes. The ultimate objective of this work is to advance 
the state-of-the-art for characterizing geothermal reservoirs and 
evaluating their productive capacity and longevity under commer- 
cial exploitation. LBL’s FY 1986 accomplishments, FY1987 progress 
to date, and possible future activities under DOE’s Reservoir Tech- 
nology Program are discussed. 


30371 Brine and gas recovery from geopressured systems. 
Garg, S.K.; Riney, T.D.; Wallace, R.H. Jr. (S-CUBED, 
P.O. Box 1620, La Jolla, CA 92038). Geothermics; 15: No. 1, 
23-48(1986). 

A series of parametric calculations was run with the 
geopressured - geothermal simulator MUSHRM to assess the ef- 
fects of important formation, fluid and well parameters on brine 
and gas recovery from geopressured reservoir systems. The specific 
parameters considered are formation permeability, pore-fluid salini- 
ty, temperature and gas content, well radius and location with re- 
spect to reservoir boundaries, desired flow rate, and possible shale 
recharge. It was found that the total brine and gas recovered (as a 
fraction of the resource in situ) were most sensitive to formation 
permeability, pore-fluid gas content and shale recharge. 
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30372 (DOE/ER/13407—T1) Cores from the Salton Sea 
scientific drilling program: Metamorphic reaction progress as 
a function of chemical and thermal environment: Final report. 
Papike, J.J.; Shearer, C.K. (South Dakota School of Mines 
and Technology, Rapid City (USA). Inst. for the Study of 
Mineral its). 13 May 1987. Contract FG01- 
85ER 13407. = NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87009445. 

The study investigated the downhole progressive metamor- 
phism at the Salton Sea site by monitoring and evaluating discon- 
tinuous and continuous metamorphic reactions. The main emphasis 
was placed on: (1) the addition of petrographic, geochemical, and 
mineralogical data to the Salton Sea data base; (2) determination of 
downhole reactions; (3) evaluation of the progress of individual 
continuous reaction (€) and the overall reaction progress (€/sub T/) 
during the transition from one metamorphic zone to the next; and 
(4) evaluation and correlation of mineral reactions and reaction 
progress with mineral phase and organic material geothermometry. 
To these ends, thirty-three samples from the Salton Sea core were 
analyzed for: (1) quantitative modal mineralogy using the x-ray dif- 
fraction reference intensity method (RIM), (2) 30 major and trace 
elements in the whole rock and (3) mineral chemistry and structural 
state. In addition, a subset of these samples were used for tempera- 
ture determinations using vitrinite reflectivity. 


30373 (EPRI-AP—5059-SR, pp 12.45-12.59) Geology 
and resource potential of Mt. Adams volcano, 
Washington. Ciancanelli, E.V. (Cascadia Exploration Corp., 
Escondido, CA). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Mt. Adams, a Quaternary stratovolcano in southern Wash- 
ington, formed during the last 220,000 years. At the volcano’s 
summit an extensive area of solfataric hydrothermal alteration, H2S 
gas emissions (associated with on going fumarolic activity) and 
sulfur deposits are evidence of an active high temperature hydro- 
thermal system. Other extensive areas of intense hydrothermal al- 
teration are present along the volcano’s lower west base. These 
areas of alteration occur in the relatively young Mt. Adams andesi- 
tic lavas, as well as older Tertiary lavas and volcaniclastic sedi- 
ments which underlie the Quaternary volcanic rocks. This paper 
traces completed preliminary exploration of Mt. Adams and pro- 
vide justification for further exploration necessary to prove wheth- 
er or not a geothermal reservoir is present. 14 references. 


30374 (LBL—22461) Reservoir studies of the Seltjar- 
narnes geothermal field, Iceland. Tulinius, H.; Spencer, A. = 
Bodvarsson, G.S.; Kristmannsdottir, H.; Thorsteinsson, T 
Sveinbjornsdottir, A.E. (Lawrence Berkeley Lab., ca 
(USA); Iceland National Energy Authority, Reykjavik. 
Geothermal Div.; Iceland Univ., Reykjavik. Science Inst.). 
Oct 1986. Contract AC03-76SF00098. llp. (CONF- 
870136—9). NTIS, PC A02. File Number DE87009177. 

From 12. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (20 Jan 1987). 

The Seltjarnarnes geothermal field in Iceland has been ex- 
ploited for space heating for the last 16 years. A model of the field 
has been developed that integrates all available data. The model has 
been calibrated against the flow rate and pressure decline histories 
of the wells and the temperature and chemical changes of the pro- 
duced fluids. This has allowed for the estimation of the permeabil- 
ity and porosity distribution of the system, and the volume of the 
hot reservoir. Predictions of future reservoir behavior using the 
model suggest small pressure and temperature changes, but a con- 
tinuous increase in the salinity of the fluids produced. 
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1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 30373, 30415, 32041 


30375 (EGG-M—11887) The use of tracers to analyze 
the effects of reinjection into fractured reservoirs. 
Horne, an Johns, R.A.; Adams, M.C.; Moore, J.N.; 
Stiger, S.G. (EG and G Idaho, Inc., Idaho Falls (USA); 
Stanford Univ., CA (USA); Utah Univ. Research Inst., Salt 
Lake City (USA)). 1987. Contract ACO07-851D12489:ASO7- 
841D12529;AC07-761D01570. 16p. (CONF-8704110—6). 
NTIS, PC A02. File Number DE87009716. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

This paper discusses the use of tracers as a reservoir engi- 
neering tool in fractured geothermal reservoirs. The principle con- 
cern in injecting cooler spent fluids into a fractured reservoir is that 
the fluids may move through high permeability channels and return 
to the production wells after contacting a relatively small volume 
of rock. As a consequence of this rapid transport, the fluids will be 
only partially reheated and after a short period time will effectively 
mine the heat from the limited volume of rock. The production 
wells will then experience a rapid and premature reduction in ther- 
mal output. Tracers can be used to infer the existence of high mo- 
bility conduits between injection and production wells and to moni- 
tor chemical changes of an injected fluid. Since tracer arrival pre- 
cedes thermal breakthrough, tracer tests are a very useful forecast- 
ing tool. 


30376 (EPRI-AP—5059-SR, pp 12.39-12.41) Deep ther- 
mal gradient hole for Cascade Range ion. D’Olier, 
W.L. (Thermal Power Co., Santa Rosa, CA). Feb 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The volcanic Cascade Range is the subject of intensive sci- 
entific study by the US Geological Survey for a large geothermal 
energy potential which is promised by large | scale magmatic activi- 


miles north-south, through southern British Columbia, Washington, 
Oregon and into northern California. Only a dozen adequately deep 
boreholes have been drilled to date in the entire Cascade Range, 
yet four high temperature geothermal regimes have been penetrat- 
ed. Two of these, Newberry in Oregon and Medicine Lake in Cali- 
fornia, are promising for electric power generation. Drilling also 
encountered high temperatures at Meager Creek, British Columbia 
and near Lassen Park, California. The present conditions of surplus 
electricity and power market difficulties in the Pacific Northwest 
make it notable that the Northwest Power Planning Council, esti- 
mating over 400 MW of potential capacity for geothermal energy 
in the Oregon segment of the Cascades, called for confirmation of 
this resource in its 1986 Northwest Conservation and Electric 
Power Plant. This challenge would be best met by a sequence of 
(1) deep thermal gradient holes for initial exploration and target 
qualification, (2) production sized wells for reservoir penetration 
and (3) adequate well flow testing for measurements of effluent pro- 
duction and reservoir parameters. 2 references. 


30377 (LA-UR—87-1189) Tracking thermal fronts with 
temperature-sensitive, chemically reactive tracers. Robinson, 
B.A.; Birdsell, S.A. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 17p. (CONF- 
8704110—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87008989. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Los is developing tracer techniques using reactive 
chemicals to track thermal fronts in fractured geothermal reser- 
voirs. If a nonadsorbing tracer flowing from the injection to pro- 
duction well chemically reacts, its reaction rate will be a strong 
function of temperature. Thus the extent of chemical reaction will 
be greatest early in the lifetime of the system, and less as the ther- 
mal front progresses from the injection to production well. Early 
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laboratory experiments identified tracers with chemical kinetics 
suitable for reservoirs in the temperature range of 75 to 100°C. 
Recent kinetics studies have focused on the kinetics of hydrolysis of 
derivatives of bromobenzene. This class of reactions can be used in 
reservoirs ranging in temperature from 150 to 275°C, which is of 
greater interest to the geothermal industry. Future studies will in- 
clude laboratory adsorption experiments to identify possibly un- 
wanted adsorption on granite, development of sensitive analytical 
techniques, and a field demonstration of the reactive tracer concept. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 30400 


1506 Environmental Aspects And Waste Disposal 
REFER ALSO TO CITATION(S) 30389, 30418, 30419 


30378 (DOE/BP/25252—T1) College Industrial Park: 
An innovative approach to energy conservation through the 
use of geothermal energy. (Oregon Inst. of Tech., Klamath 
Falls (USA). Geo-Heat Center; Nork (William E.), Inc., 
Reno, NV (USA)). 18 Nov 1986. Contract FG79- 
85BP25252. 139p. NTIS, PC A07. File Number 
DE87007418. 

Geothermal effluent from the Oregon Institute of Technolo- 
gy campus and Merle West Medical Center has been discharged to 
an open drainage ditch adjacent to the City’s College Industrial 
Park since 1964. Over the past few years there has been increasing 
concern for conservation and preservation of the geothermal 
aquifers in Klamath Falls, Oregon. An effective way of improving 
the energy utilization is to cascade the approximately 130°F efflu- 
ent for heating buildings in the industrial park and disposal of the 
effluent in an existing injection well. An aquifer stress test was per- 
formed using the 1500 foot well in the industrial park. Based on the 
specific capacity, data indicate that the well is capable of accepting 
an injection rate of at least 700 gpm of the thermal effluent. A 
plume of degraded water will develop down-gradient of the well. 
However, the plume is expected to bypass nearby water supply 
wells and will have no impact on OIT and MWMC space heating 
wells. 


30379 (EPRI-AP—5059-SR, pp 5.25-5.34) Assessment of 
potential environmental impacts from using geothermal con- 
densate for cooling water at the 10MW Salton Sea geother- 
mal pilot plant. Moss, W.E. (Southern California Edison 
Co., Rosemead). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI87920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Over a two year period, an environmental monitoring pro- 
gram was conducted to quantify any significant adverse environ- 
mental impacts from the constituents of major concern on vegeta- 
tion, soils, wildlife, and public health. The constituents of major 
concern include: hydrogen sulfide, arsenic, boron, ammonia, ben- 
zene, and heavy metals. The evaluation included issues of crop and 
soil contamination, public health, worker safety, and potential long- 
term consequences. This paper covers one aspect of the monitoring 
program, that of studying the effects of geothermal cooling tower 
drift on surrounding crops, soil, and wildlife. The study focuses on 
the effects of arsenic and boron, contained in the geothermal con- 
densate used in the cooling tower, on the surrounding environment 
outside the plant boundary. The objectives of this study were to de- 
termine whether arsenic and/or boron was building up in the soil, 
whether surrounding crops contained levels of arsenic that would 
pose health risks, and whether there were any downstream aquatic 
effects from these elements. 3 figures. 
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30380 (EPRI-AP—5124) Upstream hydrogen sulfide re- 
moval test at the Cerro Prieto geothermal field: Final report. 
(Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. 192p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 7 1187920410. 

The upstream hydrogen sulfide abatement process has excel- 
lent prospects for meeting emission control standards and signifi- 
cantly reducing amounts of acid gases in turbine and condenser. It 
has potential for increasing availability, reducing chemical and 
maintenance requirements of the H2S abatement system and simpli- 
fying condenser design. This report presents field test results. The 
process removes H2S and other noncondensable gases from geo- 
thermal steam upstream of the turbine by means of condensation 
and reevaporation of the steam in a shell-and-tube heat exchanger, 
the “upstream reboiler.” A vent stream out of the reboiler contains 
the concentrated noncondensable gases together with a small frac- 
tion of the steam. As part of the test, this vent stream was fed into 
a catalytic reactor to oxidize H2S to elemental sulfur. During more 
than 200 field tests runs and more than 3000 operating hours, the 
average removal efficiency for both H2S and CO: was 94%. The 
average heat transfer coefficient was 4140 W/m?/°C (730 Btu/h/ 
ft?/°F). The catalytic reactor achieved greater than 95% conver- 
sion of H2S to elemental sulfur and other oxidized forms. For both 
reboiler and reactor, the key parameters affecting performance 
were determined and their effects were measured. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 30363, 30364, 30365, 30367, 30410, 31026 


30381 (EPRI-AP—5059-SR, pp 1.9-1.22) Federal geo- 
thermal R & D program: ermal geosciences and conver- 


geoth 
sion research. Mock, J.E.; Beeland, G.V. (Dept. of Energy, 


Washington, DC). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The US DOE geothermal research and development pro- 
gram has two major objectives: to advance the state of the art in 
hydrothermal technology to increase the efficiency and effective- 
ness of second generation flash and binary systems by at least 25 
percent; and to define and establish the technology base that will 
allow industry to make prudent investment decisions on developing 
and utilizing advanced geothermal resources. This paper discusses 
the organization of the R and D program and describes program 
activities for FY 1986. These include: reservoir technology, brine 
injection, advanced instrumentation for brine treatment and chemis- 
try, the Salton Sea scientific drilling program, young volcanic res- 
ervoir research, geopressured resources research, hot dry rock res- 
ervoir research, magma energy research, hard rock penetration, 
heat cycle research, Heber 45 MWe binary plant, and materials. 


30382 ‘EPRI-AP—5059-SR, pp 2.3-2.18) Geothermal 
power plants, worldwide status - 1986. DiPippo, R. (South- 
eastern Massachusetts Univ., North Dartmouth). Feb 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

This paper presents a survey of geothermal power plants 
around the world as of 1986. The data are given mainly in tables. 
The current state of affairs is relatively unchanged from that re- 
ported by DiPippo at the 1985 International Symposium on Geo- 
thermal Energy. The slowdown in expansion predicted by DiPippo 
at the 1985 ITE/EPRI Geothermal Conference and Workshop is al- 
ready becoming evident. In fact, the installed capacity worldwide 
has remained essentially unchanged from 1985 to 1986: projected 
capacity at the end of 1985 - 4763.981 MW; projected capacity at 
the end of 1986 - 4733.446 MW. The slight drop is due to late com- 
pletion of some plants scheduled for 1985. This paper contains a 
country-by-country tabulation plus a summary of plants by type of 
energy conversion system. 2 references, 22 tables. 
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30383 (EPRI-AP—5059-SR, pp 3.3-3.21) Modularization 
overview and implications for geothermal power plants. Koza, 
H.; Sipes, K.L. (Fluor Technology, Inc., Irvine, CA). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Modularization is an alternative approach for designing and 
constructing various types of industrial facilities. In the context of 
this report, modularization refers to preassembly of plant sections/ 
systems/subsystems in an offsite and specialized construction shop 
or yard, and transporting the completed modules to the final plant 
location. There the mechanically, electrically, and structurally com- 
pleted modules are interconnected resulting in a finished and fully 
functional facility. The concepts may be adapted and applied to 
nearly all projects, from chemical process plants to power generat- 
ing stations, whether large or small, and whether located in popu- 
lated domestic areas or remote developing countries. Many reasons 
may be given for deciding upon design and construction of a plant 
in this manner. Some of the considerations include: (1) site location 
and condition, (2) labor and socio-economic conditions, (3) project 
schedule, and (4) client preferences. The client and consultant/con- 
structor must analyze a proposed facility and mutually agree that 
there are significant merits attributable to modularization resulting 
in cost/schedule savings. 4 references, 6 figures. 


30384 (EPRI-AP—5059-SR, pp 3.25-3. 0 GEOMOD - 
a modular wellhead binary power system. Khalifa, H.E. 
(United Technologies Research Center, East Hartford, CT). 
Feb 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

This paper presents an overview of the design and perform- 
ance characteristics of a modular wellhead binary power system - 
GEOMOD .- that has been configured for a wide range of geother- 
mal wellhead, flow and ambient conditions. This system was de- 
signed under EPRI Research Project 2195-4 by United Technol- 
ogies Research Center and by the Elliott Company of United Tech- 
nologies. Three basic GEOMOD configurations, GEOMOD-1, 2, 
and 3, with either wet- or dry-cooling, can be synthesized from a 
small number of prepackated modules (building blocks) with a mini- 
mum of field work. The three configurations cover the output 
range from 2 to 5.7 MWe employing identical, or slightly modified 
versions of the turbine/gearbox, brine heat exchangers, condenser/ 
accumulator, heat rejection equipment, and electrical and auxiliary 
equipment. GEOMOD.-1 uses propane as the working fluid and is 
recommended for geothermal brine at temperatures between 300 
and 335 F; GEOMOD-2 uses isobutane and is recommended for 
brine temperatures from 335 to 400 F. GEOMOD-3, which also 
uses isobutane, is recommended for self-flowing wells that produce 
up to 10% steam at the wellhead. Design and off design perform- 
ance data are given for each of these three configurations over 
their range of applicability. 2 figures, 2 tables. 


30385 (EPRI-AP—5059-SR, pp 3.37-3.50) Flexform 
power module - a modular wellhead binary power system con- 
cept. Koebbeman, W.F. (Mechanical Technology Inc., 
Latham, NY). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920265. 
(CONF-8606277—). 
From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 
paper summarizes the results of EPRI research project 
2195-5 entitled Concept Development: Modular Wellhead Binary 
Power System. RP2195-5 is intended as the first phase in the devel- 
opment of a modular binary cycle power system suitable for either 
single wellhead or cluster operation in conjunction with progres- 
sive development of moderate temperature geothermal fields. The 
system capacity is to be variable from 3 to 7 MWe over the re- 
source bottom hole temperature range of 300 F to 450 F. This ap- 
plication range is to be covered by exercising simple configuration 
options of a standardized design. The system design requirements 
are directed toward the cost effective development of geothermal 
resources by emphasizing application flexibility, design standardiza- 
tion and shop fabricated, modular construction. The concept devel- 
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oped within this project by EPRI and Mechanical Technology In- 
corporated (MTT) has been designated the Flexform Power Modu- 
lar (FPM) a name connoting its capability of covering a wide range 
of applications with a single standard design. The FPM concept, 
which will be described in detail in the following sections, utilizes 
modular subsystem building blocks selected and arranged to suit in- 
dividual applications. 4 references, 7 figures, 3 tables. 


30386 (EPRI-AP—S5059-SR, pp 4.3-4.11) Performance 
and evaluation of ORMAT unit at Wabuska, Nevada. Culver, 
G. (Geo-Heat Center, Klamath Falls, OR). Feb 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The testing program consisted of monitoring system oper- 
ation during three nominal 24 hour test periods at different ambient 
weather conditions; summer, fall and winter. At one hour intervals 
records of temperature, pressure and flow rates of geothermal 
water, binary fluid and cooling water were made. Also recorded 
were instantaneous electrical energy production and running time 
of pumps in order to obtain net electrical energy output. It was as- 
sumed that the parasitic load pumping energy for the well, binary 
fluid and cooling pond would remain relatively constant. After the 
tests, energy balance calculations were made using a TI 59 calcula- 
tor program developed for the tests, and plots made of electrical 
output, cooling water temperature, enthalpy out at the expander 
and turbine generator efficiency. These calculations were made in 
order to verify that the test records and procedures were essentially 
correct. 1 figure, 1 table. 


30387 (EPRI-AP—5059-SR, pp 4.15-4.19) Hybrid cycle 
experiment at a geopressured well. Campbell, R.G. (Ben Holt 
Co., Pasadena, CA). Feb 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Under contract to EPRI, The Ben Holt Co. is completing 
refurbishment and procurement of equipment to be used to demon- 
strate the hybrid cycle for electricity production from a geopres- 
sured well. Hybrid power systems that combine both gas and geo- 
thermal heat as input for power generation can produce more than 
15% more electricity than the same amount of fuel and geothermal 
fluid used in separate power plants. The hybrid concept can also 
reduce the risk and cost of developing hydrothermal resources for 
power generation. For geopressured resource development, the 
hybrid cycle is the preferred means of energy production when 
electricity prices are relatively higher than gas prices. Because no 
field test of this concept has been performed, EPRI and the US De- 
partment of Energy are jointly sponsoring a program to build and 
test a gas/geothermal hybrid at the Pleasant Bayou geopressured 
well in Texas. This paper gives a system description and discusses 
design, procurement, construction, operation, and advantages. 1 
table. 


30388 (EPRI-AP—5059-SR, pp 5.3-5.21) Bottle rock 
geothermal powerplant. Bashor, M.S. (Dept. of Water Re- 
sources, Sacramento, CA). Feb 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The history of the development of the California State 
Water Project is described. The project consists of a 440 mile long 
aqueduct and river system bringing excess water from Northern 
California to Southern California, as well as associated dams and 
hydroelectric and coal-fired plants supplying energy for pumping 
the water. This paper describes the geothermal power plant con- 
structed at the Geysers geothermal field, its equipment, operation, 
and problems encountered in its start-up. 
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30389 (EPRI-AP—5059-SR, pp 5.57-5.71) Pacific Gas 
and Electric Company geothermal operations at the Geysers 
1986 performance perspective. Williams, R.D. (Pacific Gas 
and Electric Company, Healdsburg, CA). Feb 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

PG and E’s Geothermal Unit 1, put into operation in Sep- 
tember, 1960, and producing 11 MW then, was the first commercial 
geothermal power plant in the US. Additional units totalling 502 
MW were placed in operation from 1960-77. Capacity doubled 
during the next five years. This paper discusses organizational 
changes that have taken place and some of the more significant 
achievements in the maintenance and operation of these units. Dis- 
cussed are: the loss of generation opportunity identification pro- 
gram; reassessment of critical parameters; chemical and waste opti- 
mization; outage management; and improving heat rejection and 
non-combustible gas removal. 7 figures. 


30390 (EPRI-AP—5059-SR, pp 6.3-6.6) Geothermal 
power systems program overview. Roberts, V.W. (Electric 
Power Research Institute, Palo Alto, CA). Feb 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The main thrust of EPRI’s geothermal research and develop- 
ment program has been geared to reducing the cost of power gen- 
erated from low-to-moderate-temperature geothermal resources. 
The approach to doing this has been to advance the state of the art 
of binary cycle technology to commercial practice. In this regard, 
the large-scale binary plant at Heber, a project in which EPRI has 
participated from its inception, is now expected to go commercial 
sometime in 1988. Successful application of this technology to the 
middle resource temperature range (150 to 210 C) has the potential 
for making heretofore marginal thermal quality resources more 
commercially attractive. A secondary thrust of the program has 
been to boost the performance of high-temperature direct-flash 
cycles. The approach in this area has been to fund the development 
of a hybrid flash-total-flow energy conversion system now called 
the rotary separator turbine (RST). Tests of the first commercial 
prototype at Roosevelt Hot Springs were successful, indicating a 
power gain of 20% or better as compared to an optimized single- 
stage flash system, and a gain of 7 to 8% compared to an optimized 
dual-flash system. Additional efforts have been devoted to the 
study of the potential role of well-head-sized power systems. In this 
context, the characteristics of the RST make it a good candidate 
for such applications. In a second effort, the desired characteristics 
of modular binary wellhead systems have been defined and concep- 
tual design studies completed. 


30391 (EPRI-AP—5059-SR, pp 6.23-6.29) EPRI binary 
cycle development subprogram. Bigger, J.E. (Electric Power 
Research Institute, Palo Alto, CA). Feb 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Successful development of the binary-cycle technology will 
almost double the amount of energy available from hydrothermal 
resources in the US by opening up moderate-temperature reservoirs 
to economic development. Since 1974, EPRI has been supporting 
the development of this technology: first, with research studies, 
field experiments, and equipment design efforts; second, with direct 
technical and financial participation in the Heber Binary Project; 
and more recently, with design of flexible wellhead systems. Today, 
smaller-scale, commercial binary-cycle units (up to 10 MWe) are 
operating in the field and a larger-scale unit, the 45-MWe Heber 
Binary Project, has successfully completed its first year of oper- 
ation. EPRI continues to support the development of the binary- 
cycle technology and is today funding efforts to aid in the accept- 
ance of the technology by utilities and others planning electric gen- 
erating facilities on moderate-temperature resources. 5 references, 1 
table. 
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30392 (EPRI-AP—5059-SR, pp 7.15-7.29) Upstream re- 
moval of impurities from flashed geothermal steam. Lam, L.; 

lo, R.; Gonzalez, J.; Jimenez, H. (Instituto de Investi- 
gaciones Electricas, Calexico, CA). Feb 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The overall objective for this project is to develop guide- 
lines and specifications for the design and operation of steam purifi- 
cation systems that will assure high resource utilization efficiency 
(kWh per unit mass of steam or brine), high-capacity factor and 
low-operating cost for direct-flash geothermal power plants. The 
specific objectives are: (1) measure performance of the upstream 
H2S removal system (reboiler) as a function of the independent 
variables and design parameters that determine that performance; 
(2) evaluate catalytic conversion of HeS as a method to treat HeS 
removed from the main steam flow by the reboiler; and (3) evaluate 
the reboiler and other equipment for steam purification, especially 
the removal of moisture, silica and trace elements. 3 references, 6 
figures, 4 tables. 


30393 (EPRI-AP—5059-SR, pp 7.33-7.42) Heber Binary 
Project status of plant operations and Solomon, 
N.G.; Berning, J.L. (San Diego Gas & Electric, CA). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The goal of the Heber Binary Project is to design, construct, 
and demonstrate a 70 MW (gross) geothermal power plant utilizing 
the binary cycle to prove technical, economic, and environmental 
viability of binary cycle geothermal power generation. The avail- 
ability of binary cycle technology on a commercial scale will 
permit the future development of moderate-temperature (below 410 
F) geothermal reservoirs, which represent about 80% of the geo- 
thermal resources in the US. During the past twelve months, activi- 
ties at the Heber Binary Power Plant progressed from completion 
of construction through a period of shakedown operations to the 
beginning of low power operations and testing. This paper presents 
an overview of plant operations and testing since December 1985, 
an assessment of plant performance thus far, and a discussion of 
brine production and its impact on plant operations and testing. 1 
references, 5 figures, 2 tables. 


30394 (EPRI-AP—5059-SR, pp 7.45-7.60) Simulator/an- 
alyzer development for binary cycle geothermal power plants. 
Greenlee, T.L. (ESSCOR, Solana Beach, CA). Feb 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The purpose of this study was to advance binary-cycle geo- 
thermal technology by developing a new analytical tool in the form 
of an all-in-one generic simulator/analyzer: containing highly de- 
tailed component models based on Heber Binary project design 
data; operational on a commonly available micro-computer whose 
low cost would induce wide spread use; and with a user interface 
that was suitable for analysis, training and demonstration. To facili- 
tate project progress, it was decided to utilize an existing dynamic 
simulation of the Heber Binary Plant that was developed for pre- 
liminary analysis purposes. This simulation was augmented and re- 
fined to permit its use over a wider range of operating conditions 
and to study the behavior of additional components. It was also de- 
cided to use the IBM-PC-AT as the host micro-computer for soft- 
ware development. This hardware was selected because the authors 
felt the majority of potential software users would have such ma- 
chines. They also felt the growing capabilities and falling cost of 
this machine were consistent with making the simulator available to 
a wider audience of users. This paper discusses simulator/analyzer 
requirements, development of the new simulator, features of the 
new simulator, and user interaction options. 2 references. 
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30395 (EPRI-AP—5059-SR, pp 8.3-8.5) Panel discussion 
opening remarks; modular geothermal power plants. Roberts, 
V.W. (Electric Power Research Institute, Palo Alto, CA). 
Feb 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Economy of scale has become so deeply etched in the think- 
ing that it approaches the status of being considered economic law. 
However, the economy of scale of power plants seems to have dis- 
appeared, at least temporarily. The reason for the vanishing econo- 
my of scale is that the cost of capital and the time required to bring 
projects on line reached a point where high interest rates and long 
lead times began to severely limit or eliminate this advantage. It 
seems likely that future plants may be sized to meet only the short- 
term needs, deferring future needs until a more appropriate time. 
The advantages of standardization of design and modularization are 
briefly discussed. 


30396 (EPRI-AP—5059-SR, pp 8.9-8.11) Panel discus- 
sion opening remarks: modular geothermal power plants. Vita- 
lis, A.R. (United Technologies Elliott, Jeanette, PA). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The following discussion is intended to provide a perspec- 
tive on the concept of modular geothermal power plants from a 
turbomachinery manufacturer’s viewpoint. A brief review is given 
of existing geothermal turbine technology. To a large extent, the 
question of which technology, i.e., flash, binary, or biphase, is best, 
still remains unanswered. With respect to turbine design, binary- 
cycle technology provides an advantage by eliminating the poten- 
tial problems related to scaling and corrosion since the geothermal 
brine is not used as the working fluid in the turbine. 


30397 (EPRI-AP-—5059-SR, pp 8.15-8.16) Panel discus- 
sion opening remarks: modular geothermal power plants. 
Nichols, K.E. (Barber-Nichols Engineering Co., Arv: 
CO). Feb 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920265. (CONF- 
8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

This panel discussion and workshop provides the opportuni- 
ty for exchange of information between ourselves, an equipment de- 
signer and manufacturer of modular power plants, and utilities, de- 
velopers, owners and other interested parties. This presentation 
provides a little background information on Barber-Nichols and de- 
scribes the type of modular power plants the company builds. Geo- 
thermal power plants are based on the organic Rankine cycle. The 
company has also developed a steam-powered downhole pump, 
direct contact binary systems, solar-powered Rankine cycle sys- 
tems, and power generation modules (i.e., geothermal modular 
power plants). 


30398 (EPRI-AP—5059-SR, pp 8.19-8.22) Panel discus- 
sion opening remarks: the Federal role in modular geothermal 
power plant development. Mock, J.E. (Dept. of Energy, 
Washington, DC). Feb 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

An early DOE project in modular power plant development 
was the 3-MWe wellhead generator, called the HGP-A plant, in the 
Puna district of Hawaii. Experiences with this plant, which is still 
in operation, are discussed. DOE has also funded field tests of a 1- 
MWe helical screw expander and conventional steam impulse tur- 
bines operating as total flow expanders. Research continues on 
modular binary cycle plants, direct contact heat exchangers, and 
downhole pumping technology. 
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30399 (EPRI-AP—5059-SR, pp 8.25-8.28) Panel discus- 
sion opening remarks: modular geothermal power plants. 
Bronicki, L. (Ormat Systems Inc., Ss parks, NV). Feb 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, . Pog (24 Jun 1986). 

the past, low enthalpy liquid dominated or low pressure 

steam ouimuad resources could not be economically used for 
electrical power generation because of lack of proven equipment, 
and hence were abandoned. In recent years however with the ad- 
vance of ORC technology there has been renewed interest in these 
resources for commercial power production. Advantages of the 
modular power plant are discussed. The status is given for five geo- 
thermal projects using Ormat modular power plants: Wabuska, 
Nevada; Sulphurdale, Utah; Steamboat Springs, Nevada; East 
Mesa, California; and Lakeview, Oregon. 


30400 (EPRI-AP—5059-SR, pp 8.31-8.32) Workshop 

market for modular units. Hinrichs, T. (Magma 
Power Co., Escondido, CA). Feb 1987. ean Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The purpose of the workshop was to discuss what the poten- 
tial market for modular geothermal generating plants is. As a focus 
for the discussion, modular was considered to be small, skid-mount- 
ed plants, in the less-than-20-MW capacity, rather than modular 
construction associated with any sized facility. Specific circum- 
stances which could create the need for modular, small power 
plants suggested were: 1) first unit installed in a newly discovered 
field; 2) units in fields which have been determined to have a small 
potential; 3) low temperature fields; 4) progressive field develop- 
ment; and 5) small unit additions associated with final stages of de- 
velopment. 


30401 (EPRI-AP—5059-SR, pp 8.35-8.37) Workshop 
report: experience with existing modular units. Gardner, 
M.C. (GeothermEx, Inc., Richmond, CA). Feb 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The following projects were reviewed: Lakeview, Oregon, 
Wabuska, Nevada; and Mammoth, California. Brief descriptions of 
the technology used and the problems which have been encoun- 
tered are given. It appears that the modular plants can work quite 
satisfactorily, which is to say economically. The principal problems 
appear to be with financing, permitting and field development. 
Wells may prove inadequate to supply the required fluid at ade- 
quate temperature and volume. This suggests that wells must be 
carefully sited after rigorous hydrogeological studies, and that com- 
prehensive well flow tests and a reservoir analysis are required 
prior to the decision to install a modular power plant. 


30402 (EPRI-AP—5059-SR, pp 8.41-8.43) Workshop 
report: technical specifications for modular geothermal plants. 
Koza, H.; Sipes, K.L. (Fluor Technology, Inc., Irvine, CA). 
Feb 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Three capacity categories were determined to represent the 
field of modularized geothermal plants: (1) small-sized plants less 
than 1 MW, (2) medium-sized plants between 1 and 7 MW, and (3) 
large-sized plants up to 50 MW. For each of these categories, proc- 
ess and design criteria should be formulated. In summary, the 
group agreed that significantly more work is needed in the devel- 
opment of transportation specifications for modules. The group felt 
that transportation of modules is a key factor in the success of a 
preassembled geothermal plant. Without more comprehensive trans- 
portation guidelines, it would be difficult to generally estimate the 
feasibility and practicality of proposed modularized plant. More 
uniform and comprehensive specifications need to be developed for 
the various disciplines involved with modular design and construc- 
tion. Even though it was mentioned that many technical criteria are 
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very project-specific, a generalized framework, along the lines of 
the example structural design criteria, should be attempted for each 
discipline. And finally, the modularization concept has been demon- 
strated as being cost and schedule effective for small-sized plants 
(for example, wellhead-sized binary-cycle geothermal plants. How- 
ever, modularization needs to be assessed and demonstrated wheth- 
er it would be viable concept for medium and large-sized plants. 


30403 (EPRI-AP—5059-SR, pp _9.23-9.34) Lessons 
learned from the Brawley Geothermal Pilot Plant Program. 
Crane, G.; Chu, H.B. (Southern California Edison Co., Ro- 
semead). Feb 1987. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920265. (CONF- 
8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The Brawley Geothermal Pilot Plant Program began in ear- 
nest for Southern California Edison when contracts with Unocal 
Corporation were executed in 1978. The primary objective of the 
Brawley program was to develop and demonstrate the technology 
to utilize the high temperature, high salinity geothermal brines from 
the Brawley resource for economic base load electric power gen- 
eration. It is one of the highest temperature resources in the coun- 
try, with bottom hole temperature in the order of 500 F. The 
Brawley brines contain high levels of dissolved minerals many of 
which become supersaturated when the brine temperature is re- 
duced or when it is flashed to steam. In addition, the brines contain 
high levels of noncondensible (NC) gases, approaching 7 percent by 
weight of steam produced (assuming 16 percent of the brine is 
flashed to steam). As these gasses come out of solution, beginning 
in the production well bore, the brine chemistry changes with can 
cause severe brine handling process problems. A brief history of the 
10 MW plant is given. Then the paper discusses the experiences 
gained from its operation citing specifically materials and coatings 
used, material failures, scale handling, the steam system, condensate 
system, circulating water system, instrumentation, and control sys- 
tems. 2 tables. 


30404 (EPRI-AP—5059-SR, pp 9.55-9.56) Geothermal 
generation in Nevada: development status - June 1986. Rich- 
ards, R.G. (Sierra Pacific Power Co., Reno, NV). Feb 1987. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

A net capacity of 24.8 MWe is currently operating with an 
additional 14 MWe scheduled to be on line during the fall of 1986. 
Chevron Geothermal is involved at two plant sites and Tad’s En- 
terprises owns and operates a 600 kW unit at Wabuska, NV. All 
plants are currently operating at high availability. Six developers 
offering Sierra an aggregate total of approximately 80 MWe have: 
signed contracts, funded interconnection studies or serious discus- 
sions in progress. Oxbow Geothermal’s 230 kV transmission line is 
completely permitted with rights-of-way in hand, from Dixie 
Valley to Southern California Edison’s control substation at Bishop, 
CA. Facilities are under construction at the SPPC Silver Peak sub- 
station for an 11 MWe rated tie with the SCE system into Bishop, 
CA for the Beowawe project generation. The Sierra Pacific/ 
SMUD transmission project is still in its routing study phase. 


30405 (EPRI-AP—5059-SR, pp 9.59-9.72) Geothermal 
performance testing programs at PG and E. Livingston, R.S. 
(Pacific Gas and Electric Co., San Francisco, CA). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The rapid development of geothermal power through the 
1970's and early 1980's created a significant number of baseload 
power plants. Geothermal power contributed 16.2% of all of PG 
and E electrical power generation in 1985. With limited future de- 
velopment expected for the near term, resources can be redirected 
at improved cost effective operation of existing power plants. Oper- 
ation of geothermal facilities and fields require both optimization of 
plant operation and a long term resource management program. 
Part of assuring optimal operation of geothermal facilities includes 
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a high quality testing program. This paper deals with the testing 
programs in place at PG and E and outlines specific areas current 
ASME, etc. test codes do not adequately cover. 


30406 (EPRI-AP—5059-SR, pp 10.3-10.24) Geothermal 
energy for electric power generation in Italy. Luccioli, F.; 
Palama, A. (ENEL/Unita Nazionale Geotermica, Pisa, 
Italy). Feb 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920265. (CONF- 
8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

In Italy the use of geothermal resources for industrial pur- 
poses began about 150 years ago, but only after 1965 did electric 
generation prevail over heat and chemical production. Up to 1975 
the installed capacity was 417.6 MWe and the generated electricity 
2483 GWh/yr. Between 1975 and 1985 installed capacity reached 
479.2 MWe and the generated electricity 2840 GWh/yr, with an in- 
crement of about 15% for the whole period. The planned incre- 
ment for the following 10 years involved doubling the installed 
electric power in the same period (900 MWe). One of the most im- 
portant reasons that make this possible is the realization of small- 
capacity (15-20 MW) condensation type geothermal power plants 
featuring extremely high adaptability to the differing characteristics 
of geothermal fluids, very rapid assembly and practically constant 
efficiency. This design, developed by ENEL and the Italian elec- 
tromechanical industry, was carried out in order to reduce the time 
lapse between the discovery of geothermal fluids and the start-up of 
commercial operation of the power plants. 8 references, 10 figures, 
2 tables. 


30407 (EPRI-AP—5059-SR, pp 11.15-11.21) Spray cool- 
ing ponds for small geothermal power plants. Blockley, W.E. 
(Sierra Pacific Power Co., Reno, NV). Feb 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

Spray ponds can provide an economical solution for lower- 
ing the temperature of the cooling water needed for a geothermal 
power plant. A well-designed spray pond should provide cooling 
which will approach 4 to 6 F to the ambient wet bulb temperature 
conditions prevailing at the plant site. Pond layout, wind, spray pat- 
tern characteristics, and the temperature range through which the 
water is to be cooled are the important factors to take into consid- 
eration when a spray pond is designed. The criteria presented 
should be of assistance in the design of a spray pond installation 
which would meet the expectations and requirements for plant 
cooling. 6 references, 3 figures. 


30408 (EPRI-AP—5059-SR, pp 11.25-11.41) Test and 
demonstration of a 1-MW wellhead generator: helical screw 
expander power plant, Model 76-1. LaSala, R.J. (Dept. of 
Energy, Washington, DC). Feb 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

A 1-MW geothermal wellhead generator was tested in 
Mexico, Italy and New Zealand as a Task under the auspices of the 
International Energy Agency. The wellhead generator tested was a 
Lysholm or helical screw expander (HSE) power plant, Model 76- 
1, which had been built and field-tested previously for the US De- 
partment of Energy (DOE). The objectives at each of the test sites 
were to provide data on the performance and reliability of the HSE 
as built and to assess the costs and benefits of its application relative 
to a commercial steam turbine-generator set of the same 1-MWe 
size. 6 references, 5 figures, 1 table. 
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30409 (EPRI-AP—5059-SR, pp 4.23-4.30) Flash crystal- 
lizer test program: installation, start-up, and initial operation. 
Hurtado, R.; Lopez, R.; Holguin, S.; Damian, F.; Jimenez, 
H.; Guillen, D.; Bigger, J.E. (Instituto de Investigaciones 
Electricas, Mexico). Feb 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920265. 
(CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The objective of this project (RP1525-07) is to thoroughly 
test and evaluate the performance of the EPRI Flash Crystallizer 
Test Unit using brine from the Cerro Prieto Geothermal Field. The 
specific test program objectives include: (1) Thoroughly test, evalu- 
ate, and document the performance of the Crystallizer Test Unit 
over a wide range of operating conditions. (2) Determine the effec- 
tiveness of the Crystallizer Test Unit to crystallize (polymerize) and 
remove scale constituents from a geothermal flow stream as a func- 
tion of physical and thermodynamic conditions and draft tube con- 
figurations. (3) Determine the effect of seed type, size, and mass 
fraction on the crystallization (polymerization) rate. (4) Evaluate 
the concept of reheating crystallizer effluent to restabilize supersa- 
turated materials. (5) Obtain data to provide basis for predicting 
performance of larger size crystallizer units in commercial geother- 
mal applications. 2 references, 2 figures, 2 tables. 


30410 (EPRI-AP—S5059-SR, pp 5.37-5.54) Solution to 
severe turbine scaling at the Blundell geothermal plant. God- 
frey, D.J. (Utah Power & Light Co., Salt Lake City). Feb 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The Roosevelt Hot Springs KGRA, located 14.5 miles 
northeast of Milford, in southwestern Utah, was developed in ear- 
nest in 1974 when Phillips Petroleum Company obtained a lease 
and discovered a hydrothermal reservoir about 2000 feet below the 
surface. The temperature of the reservoir, 500 degrees Fahrenheit, 
was hot enough for commercial production. Utah Power & Light 
Company put into commercial operation its first 20 MW single- 
flash geothermal plant in 1984. The central power plant is fed 
steam from four production wells by approximately four miles of 
steam gathering pipeline. The geothermal fluid from the separator 
is combined with the cooling tower blowdown and re-injected by 
three injection wells (one being gravity fed and the other two being 
pumped). During the early operation of the plant severe turbine 
scaling occurred which significantly reduced the production capac- 
ity of the turbine. This paper focuses on the scaling problem and 
the solution that Utah Power & Light employed to solve the prob- 
lem. 1 figure, 4 tables. 


30411 (EPRI-AP—5059-SR, pp 9.37-9.51) Long term 
testing of the geothermal wells at LADWP’s leases in the 
Coso Hot Springs KGRA. Granados, E.E.; Gardner, M.C.; 
Law, K.Y. (Los Angeles Dept. of Water and Power, CA). 
Feb 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The total depth of well LADWP 43-7 is 2976 feet, the depth 
of the 9-5/8-inch production casing is 1998 feet; an open 8-3/4-inch 
hole was drilled with air to T.D. at 2976 feet. The well was flow- 
tested on a short-term basis for a period of 37 hours during March 
1 and 2, 1985. During this test, a combination of James tube and a 
weir-box were used to calculate flow rates and enthalpies. Down- 
hole pressure measurements were also conducted for the duration 
of the test. The analysis of the downhole pressure data indicated a 
reservoir transmissivity of 8000 milidarcy-feet and a productivity 
index of 850 lbs/hour per psi drawdown. No wellbore damage 
(skin) nor wellbore stimulation were measured at that time. This in- 
formation was reported in June of 1985 to the EPRI/IIE Confer- 
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ence in San Diego. Several temperature and pressure surveys were 
logged, both during and after drilling. The last survey was made on 
September 26, 1985. It showed a constant temperature increase 
from the surface to 2100 feet; at this depth the temperature is 466 F 
and becomes nearly isothermal to T.D. The maximum temperature 
recorded is 468.2 F at 2760 feet. A pressure survey carried out on 
the same date indicated that the static water level in the well was 
of 480 feet below the ground level. 5 references, 4 figures, 3 tables. 


30412 (EPRI-AP—5059-SR, pp 11.3-11.12) Toward de- 
—— of specifications of steels appropriate for geother- 

mal applications. Sampedro, J.A.; Diaz, R.; Rosas, N.; 
Nieva, D.; Dominguez, B. (nstituto de Investigaciones 
Electricas, "Altos Mexicali, Mexico). Feb 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA io Jun 1986). 

During the drilling and operation of wells at the geothermal 
fields in Mexico, several corrosion-related problems have arisen as 
well as mechanical-related failures in well casings and drilling tools, 
producing delays in construction and operation with the economic 
losses these problems imply. The Instituto de Investigaciones Elec- 
tricas (ITE) and Comision Federal de Electricidad (CFE) started a 
research project whose objective is to define specifications for steel 
pipes and tools used in drilling and construction of geothermal 
wells. Tests were programmed with API Grade steels of Mexican 
manufacture as well as imported ones, presently used at the geo- 
thermal fields of Mexico. Pipes samples properly prepared of J-55, 
K-55, C-75, L-80, N-80 and TRC-80 steels are being exposed to 
geothermal fluids in pressure chambers installed at the geothermal 
fields of Los Azufres, Mich., La Primavera, Jal., Los Humeros, 
Pue., and Cerro Prieto, B.C. for periods of 30, 120 and 180 days. 
Also, tests under laboratory conditions are being performed, using 
brines of these geothermal fields as well as drilling fluids. The 
project was started in September 1985 and it is planned to be com- 
pleted by September 1987. In this paper some preliminary results 
are presented. 6 references, 6 figures, 6 tables. 


30413 (LA-UR—87-1115) A new method for determining 
dominant fluid flow paths during hydraulic Fehler, 
M. (Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 5p. (CONF-87041 10—2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87008986. 

From 5. geothermal program review; Washington, DC, USA 
(14 aw) 1987). 

Although hydraulic fracturing is a method that has been ap- 
plied for many years to increase fracture permeability of reservoirs, 
there is no direct way other than drilling additional boreholes to 
determine where the injected fluid has gone and thus what direc- 
tion fractures have propagated. Information about fluid flow paths 
is important for designing subsequent fracturing operations for 
nearby wells or for choosing a trajectory for a second well to drill 
through the fracture system, and thus create a hot dry rock geo- 
thermal energy reservoir. A method has been developed for deter- 
mining the orientations and locations of fractures along which fluid 
flows during hydraulic fracturing. The method is based on accurate 
determination of the locations of microseismic events, or mi- 
croearthquakes, that accompany the hydraulic injection. The 
method has been applied to data collected during a massive hydrau- 
lic fracturing experiment carried out as part of the hot dry rock 
project. Planes with five different orientations were found in the 
data. The planes determined using the method intersect the injec- 
tion borehole and a second, nearby borehole, in regions where 
other data indicate that fractures are present. 


30414 (LA-UR—87-1223) Stress control of seismicity 
patterns observed during hydraulic fracturing 
the Fenton Hill hot dry rock 
Mexico. Fehler, M.C. i 
(USA)). 13 Apr 1987. Contract W-7405-ENG-36. 22p. 
(CONF-8704111—1). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE87008992. 

From Forced flow through fractured rock masses; Garcy, 
France (13 Apr 1987). 

Seismicity accompanying hydraulic injections into granitic 
rock is often diffuse rather than falling along a single plane. ‘This 
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diffuse zone of seismicity cannot be attributed to systematic errors 
in locations of the events. It has often been asserted that seismicity 
occurs along preexisting joints in the rock that are favorably 
aligned with the stress field so that slip can occur along them when 
effective stress is reduced by increasing pore fluid pressure. A new 
scheme for determining orientations and locations of planes along 
which the microearthquakes occurred was recently developed. The 
basic assumption of the method, called the three point method, is 
that many of the events fall along well defined planes; these planes 
are often difficult to identify visually in the data because planes of 
many orientations are present. The method has been applied to four 
hydraulic fracturing experiments conducted at Fenton Hili as part 
of a hot dry rock geothermal energy project. While multiple planes 
are found for each experiment; one plane is common to all experi- 
ments. The ratio of shear to normal stress along planes of all orien- 
tations is calculated using a best estimate of the current stress state 
at Fenton Hill. The plane common to all experiments has the high- 
est ratio of shear to normal stress acting along it, so it is the plane 
most likely to slip. The other planes found by the three point 
method all have orientations with respect to current principal 
stresses that are favorable for slip to occur along preexisting planes 
of weakness. These results are consistent with the assertion that the 
rock contains pre-existing joints which slip when the effective stress 
is reduced by the increased pore fluid pressure accompanying the 
hydraulic injection. Microearthquakes occur along those planes that 
are favorably aligned with respect to the current stress field. 


30415 (SAND—87-1254) Geothermal technology develop- 
ment at Sandia. Dunn, J.C. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1987. Contract AC04 
76DP00789. 3p. (CONF-8704110—5). NTIS, PC A02. File 
Number DE87009542. 

From 5. geothermal program review; Washington, DC, USA 
(14 Apr 1987). 

Geothermal technology development at Sandia consists of 
work in two major project areas - Hard Rock Penetration and 
Magma Energy Extraction. The Hard Rock Penetration Program is 
directed at reducing drilling costs for geothermal wells. Current ac- 
tivities are focused in three areas: borehole mechanics, rock pene- 
tration mechanics, and industry cost-shared research. The Magma 
Energy Extraction Program is investigating the engineering feasibil- 
ity of utilizing crustal magma bodies as a source of energy. Work is 
divided into four major areas: geophysics, geochemistry/materials, 
drilling, and energy extraction. 


30416 Correlations between steam saturation, fluid com- 
position and well decline in vapor-dominated reservoirs. 
D'Amore, F.; Pruess, K. (Istituto Internazionale per le Ri- 
cerche Geotermiche, CNR, Piazza Solferino 2, 56100 Pisa). 
Geothermics; 15: No. 2, 167-184(1986). 

A large body of field data from Larderello and other vapor- 
dominated geothermal reservoir shows striking temporal correla- 
tions between (1) decline of well flow rate, (2) gas/steam ratio, (3) 
chloride concentration, (4) degree of superheat and (5) vapor frac- 
tion. The latter is inferred from concentrations of non-condensible 
gases in samples of well fluid, using chemical phase equilibrium 
principles. Observed temporal changes in the vapor fraction can be 
interpreted in terms of a multiple source model. 


30417 Numerical simulation of fluid-particle flows: Geo- 
thermal drilling applications. Givler, R.C.; Mikatarian, R.R. 
(Fluid Mechanics and Heat Transfer Div. 1511, Sandia Na- 
tional Labs., Albuquerque, NM). pp 51-60 of International 
symposium on slurry flows. Roco, M.C.; Wiedenroth, W. 
New York, NY; American Society of Mechanical Engineers 
(1986). (CONF- 861211—). Contract AC04-76DP00789. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

In order to understand how a particulate plug may evolve 
within the flow of an essentially homogeneous suspension, the au- 
thors have developed a fluid-particle flow model. This theoretical 
model is based upon a monodisperse collection of rigid, spherical 
particles suspended in an incompressible, Newtonian liquid. Balance 
equations of mass and momentum are given for each phase within 
the context of a continuum mixture theory. The interactions be- 
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tween the phases are dominated by interfacial drag forces and une- 
quilibrated pressure forces. 


1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 30378, 31026 
1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 30372, 30415, 31395 


30418 (EPRI-AP—5059-SR, pp 6.9-6.13) Results from 
the EPRI brine chemistry subprogram: a theoretical examina- 
tion of boron distribution in geothermal systems. McLearn, 
M.E. (Electric Power Research Institute, Palo Alto, CA). 
Feb 1987. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920265. (CONF-8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

The EPRI brine chemistry subprogram began in 1984 to in- 
vestigate the behavior of environmentally sensitive species in geo- 
thermal systems; the goals of this work are to determine the chemi- 
cal forms and distribution of trace elements; to design and evaluate 
abatement systems; and to prepare overall strategies for cost-effec- 
tive abatement and disposal of environmentally sensitive trace spe- 
cies. Boron is a common component of power plant scales and 
sludges, as well as liquid and vapor-phase effluents, and boron ex- 
posure is a probable cause of damage to vegetation surrounding op- 
erating power plants. Because of this, understanding abatement and 
disposal of boron-containing species is of interest to resource 
owners and power plant operators. A thermodynamic study of 
boron in geothermal systems has been performed. The study in- 
cludes an examination of chemical conditions in geothermal power 
plants, a discussion of possible and likely boron-controlling chemi- 
cal reactions and species, and a proposed scenario for the transport 
of boron throughout a plant and concludes with a proposal for ex- 
perimental work to support its hypotheses. This study will be pub- 
lished in 1986 as an EPRI report, A Theory on Boron in Geother- 
mal Fluids. This paper discusses some of the results and their impli- 
cations to pollution control. 3 figures, 2 tables. 


30419 (EPRI-AP—5059-SR, pp 7.3-7.11) Arsenic distri- 
butions in a geothermal plant: new experimental results. 
Cobble, J.W.; Turner, P.J.; Fyke, D.R. (San Diego State 
Univ., CA). Feb 1987. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920265. (CONF- 
8606277—). 

From 10. annual geothermal conference and workshop; Port- 
land, OR, USA (24 Jun 1986). 

In August, 1985, a report was issued, (EPRI AP-4214), on a 
theoretical study which was developed to explain the chemistry 
and flow of trace arsenic through a geothermal power system. 
During that study, it became apparent that there were gaps in the 
known chemistry of arsenic which made it difficult to predict plant 
behavior, levels of arsenic buildup and release into the environ- 
ment, and effective abatement procedures. This presentation is a 
summary to date of the results of an experimental program commis- 
sioned by the Electric Power Research Institute to provide the 
missing chemical and thermodynamic data for relevant arsenic 
compounds. Since it is well established that trace arsenic is fre- 
quently present in geothermal brines and steam, attention is focused 
on the behavior of volatile arsenic, which is of primary importance 
for considerations of release calculations. 4 references, 5 figures. 


30420 Origin of porosity in synthetic materials. Schaefer, 
D.W.; Wilcoxon, J.P.; Keefer, K.D.; Bunker, B.C.; Pearson, 
R.K.; Thomas, I.M.; Miller, D.E. (Sandia National Labora- 
tories, Albuquerque, NM 87185). AIP (American Institute of 
Physics) Conference Proceedings; 154: No. 1, 63-80(25 Mar 
1987). (CONF-8610148—). Contract AC04-76DP00789. 

From Symposium on physics and chemistry of porous 
media; Ridgefield, CT, USA (15 Oct 1986). 

Several porous silicas have been studied in order to deter- 
mine the origin of porosity in random porous media. The silica 
system offers a unique opportunity to study the origin of porous 
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structures because a variety of different structures can be synthe- 
sized depending on precursor chemistry and physics. In solution- 
grown materials, for example, it is possible to grow particles with 
randomly rough surfaces, smooth surfaces, as well as polymerlike 
structures. Porous materials can be made from all these synthetic 
precursors and the structure of the final product reflects the geome- 
try of the precursors. In addition, porous materials can be made by 
a phase-separation/leaching process which gives rise to a complete- 
ly different type of porosity network. Structures from these various 
classes have been studied by small-angle x-ray and neutron scatter- 
ing and in some cases it is possible to directly trace the structure of 


the porous material to the geometry of the precursor macromole- 
cules. 
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30421 (STEV-VIND—86-6) Experimental study of the 
flow field behind a large wind turbine. Asimakopoulos, D.N.; 
Helmis, C.G; Kambezidis, H.; Hoegstroem, U. (Statens En- 
ergiverk, Stockholm (Sweden)). 1985. 8p. (CONF- 
8505171—2). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87752159. 

‘From Delphi workshop of wind energy applications; Delphi, 
Greece (20 May 1985). 

The paper describes the recent joint experimental work of 
Uppsala and University of Athens in Sweden. Major target of this 
work was the study of the flow field behind a large, 2 MW, WECS 
at Naesudden in Gotland island. For this purpose the near-by 145m 
meteorgological mast which was specially equipped with turbu- 
lence instruments together with two tethered balloon systems and a 
specially designed high resolution acoustic sounder in a novel con- 
figuration were used. Measurements were taken under different me- 
teorological conditions during summer 1984. Preliminary results 
will be presented which will include profiles of major meteorologi- 
cal paramenters and their associated statistics from the mast during 
occasions with the turbulent flow from their turbine passing 
through, as well as tethered balloon ascends in and out of the wake. 
Along-side the meterological instrumentation a triple acoustic 
sounder system in a split ‘umbrella’ configuration was giving turbu- 
lence and wind information at different distances from the WECS 


and in some occasions covering part of the expected wake and part 
of the free of turbulence region. 


30422 (STEV-VIND—86-8) Modelling atmospheric tur- 
bulence. Smedman, A.-S. (Statens Energiverk, Stockholm 
(Sweden)). 1985. 2ip. (CONF-851259—3). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87752160. 

From 14. IEA experts meeting on turbulence loads on wind 
turbines; Stockholm, Sweden (4 Dec 1985). 

The trubulent fluctuations of the wind can be described by 
using. a) The energy spectrum of turbulence. The spectra of the ve- 
locity components depend on the atmospheric conditions as well as 
terrain, roughness and height above ground. A very simple method 
to take these factors into account is shown in this paper. b) The 
cross-correlations of the velocity fluctuations at different points in 
space. The correlation of velocity over different spatial separations 
can be expressed by a spectral correlation coefficient (coherence). 
Some examples from measurements in Sweden, which are shown 
here, support the fact that the coherence of the wind velocity com- 
ponents are depending on the atmospheric integral scale. 


30423 (STEV-VIND—86-9) Gusts. A statistical analysis. 
Bergstroem, H. (Statens Energiverk, Stockholm (Sweden)). 
1985. 27p. (CONF-851259—4). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE87752161. 

From 14. IEA experts meeting on turbulence loads on wind 
turbines; Stockholm, Sweden (4 Dec 1985). 

Turbulence measurements from the Naesudden peninsula, 
Gotland, during near-neutral stratification, are used to study the in- 
stantaneous wind gradients, the wind velocity difference and the 
amplitudes and durations of gusts as defined by a gust model. The 
observed wind gradient distribution is found to be well approximat- 
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ed by the normal distribution and the standard deviation may be 
determined through its relation to hte standard deviation of the lon- 
gitudinal wind component. By using the observed two dimensional 
mean wind speed - mean wind shear distribution, the long term 
probabilities of encountering large differences in wind velocity be- 
tween the 38 m and 120 m levels are estimated. The observed 
DeltaU-values are also found to be normally distributed for the 
data used here, provided the period studied is short enough (1 h or 
less) for non-stationary effects to become unimportant. Especially in 
these cases the probabilities of finding large DeltaU-values may be 
underestimated, when using the normal distribution. Finally it is 
shown that the gust amplitude and duration distributions may be 
described by the normal distribution, provided that the wind data 
are filtered with e.g. a 5 s/50 s band-pass filter. 


30424 (STEV-VIND—86-19) Wind and stability statis- 
tics, Naesudden 1980-1985. Ber, H. (Statens Energi- 
verk, Stockholm (Sweden)). 1986. ?. NTIS (US 
Only), PC A02. File Number DE87752056. 

Wind and temperature profile data form the 145 m high 
tower at Naesudden on Gotland in the Baltic Sea have been used to 
study the wind and stability distributions for the period 1980-1985. 
The wind speed at 75 m was found to have a mean value of 7.9 m/ 
s and a median value of 7.4 m/s, in good agreement with the results 
for the period 1980-1982. The highest mean wind speeds are found 
during autumn and early winter. The wind direction distribution 
shows a marked peak for southwesterly winds, but also a secondary 
maximum for northerly winds. The mean wind speed was found to 
be highest for winds from SW and from NNW. It was found that 
for weak winds (less than or equal to 6 m/s), conditions with very 
stable and unstable conditions dominated, while for strong winds 
(above 10 m/s) near neutral conditions were most common. Among 
these near neutral cases, the ones with weakly stable stratification 
were, however, most frequent. This may be important when study- 
ing, on a climatological basis, how the wind speed decreases with 
the distance form a shoreline and how the internal boundary layer 
forms. The annual variation of the stability distribution was also 
studied. For the lower layer unstable conditions prevail during the 
summer, while stable and neutral stratification dominate during the 
winter. For the upper layer, representing the conditions over the 
sea, the maximum in the occurrence of unstable stratification is 
shifted towards the end of the summer and the beginning of the 
autumn. As a whole, stable conditions seem to occur about half the 
time over the sea, while over land (the lower layer) stable, near 
neutral and unstable conditions each are found to occur about 1/3 
of the time. 


30425 (STEV-VIND—86-23) Vorticity advection model. 
Gollvik, S.; Olsson, E.; Peterson, E.; Robertson, L.; 

I. (Statens Energiverk, Stockholm '(Sweden)). Mar 1986. 
29p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87752059. 

A model based upon advection of vorticity has been devel- 
oped. The basic idea, is that a small scale vorticity, obtained from a 
sea surface pressure analysis, can be advected by a large scale wind, 
given from a synoptic scale numerical model. Non-linear interac- 
tions between the advecting wind and the vorticity are neglected. 
This simple approach has proven to be a useful tool for short range 
prediction (i.e. up to about + 12h). Some numerical aspects are also 
discussed. 


30426 (STEV-VIND—86-27) Simulation of a stochastic 
process with a non rational. Nordlund, P.-Aa. (Statens Ener- 
giver, Stockholm (Sweden); Foersvarets Forskningsanstalt, 
kholm (Sweden)). Jun 1986. 18p. (In Swedish). (FOA- 
C—20614-E3). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87752060. 

In many MONTE CARLO methods a realization of a sto- 
chastic process with a non rational spectrum is needed. The report 
describes a general method for simuaction of stationary processes 
with arbitrary spectrum. The method is based on generating of co- 
sinus signals with ‘nearly’ equidistant angle frequencies weighted 
against the spectrum density and with an arbitrary phase angle. 
Also included is an algorithm in pseudo code that can be used 
when simulating one dimensional wind turbulence. 
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30427 (STEV- ae Wind power in power 
system planning. Soeder, L. (Statens Energiverk, Stockholm 
(Sweden)). Feb 1986. Sip. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number 15E87752038. 

A wind power model to be used in power system expansion 
planning is presented. Probabilistic quantities of wind power are 
calculated and from these quantities the moments of the PDF 
(Probability Density Function) of total wind power are determined. 
The model handles forced outages of the wind power units in an 
adequateway and the treatment of maintenance is also described. 
Since the PDF of wind power is represented by the moments, the 
cumulant method is well suited to perform the Probabilistic Pro- 
duction Costing. In Swedish Power system with large amount of 
hydro power the accuracy of the cumulant method might be too 
low and the more accurate Fourier method has to be used. With 
this method wind power is represented with a multistate model 
which is determined from the moments of the PDF of wind power 
production. The wind power model is implemented into the 
WASP-II (Wien Automatic System Planning Package) and WASP- 
III -programs. The two programs are also changed to handle large 
scale hydro systems. With the extended WASP-programs, it is pos- 
sible to evaluate the wind power alternative in hydrothermal power 
system expansion planning. Obtained results are - wind energy pro- 
duction - energy savings in other power sources - change of hydro 
energy dispatch within the year. 16 refs. 
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30428 (DOE/NASA—0367-1) Development and testing of 
vortex generators for small horizontal axis wind turbines. 
Gyatt, G.W. (AeroVironment, Inc., Monrovia, CA (USA)). 
Jul 1986. Contract AI01-76ET20320. 43p. (NASA-CR— 
179514; AV-FR—86/822). NTIS, PC A03/MF AOl1. File 
Number DE87009375. 

An analytical and experimental study has been performed to 
develop and test vortex generators (VGs) for a small (32 ft diame- 
ter) horizontal axis wind turbine, the Carter Model 25. Arrays of 
VGs in a counterrotating arrangement were tested on the inboard 
half-span, outboard half-span, and on the entire blade. VG pairs had 
their centerlines spaced at a distance of 15% of blade chord, with a 
spanwise width of 10% of blade chord. Each VG had a length/ 
height ratio of 4, with a height of between 0.5% and 1.0% of the 
blade chord. Tests were also made with roughness strips to deter- 
mine whether VGs alleviated the sensitivity of some turbines to an 
accumulation of bugs and dirt on the leading edge. Field test data 
showed that VGs increased power output up to 20% at wind 
speeds above 10 m/s and only a small (<4%) performance penalty 
at lower speeds. The VGs on the outboard span of the blade were 
more effective than those on inner sections. For the case of full 
span coverage, the energy yearly output increased almost 6% at a 
site with a mean wind speed of 16 mph. The VGs did reduce the 
performance loss caused by leading edge roughness. An increase in 
blade pitch angle has an effect on the power curve similar to the 
addition of VGs. One use of VGs is therefore seen as being to alle- 
viate the sensitivity of wind turbine rotors to leading edge rough- 
ness caused by bugs and dirt. 


30429 (ETSU-WN—5081/1) Report on the West Sole 
wind structure project 1986. Wills, J.A.B. (Energy Technol- 
ogy Support Unit, Harwell (UK)). May 1986. 54p. British 

Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks . 

Wind measurements from seven anemometer levels on the 
85m high telemetry mast on West Sole ‘A’ platform were recorded 
on site on digital tape cartridge and replaced periodically for later 
re-processing. In addition, there are two windvanes at the top level, 
and two air temperature sensors, one at the top and one at main 
deck level. A signal from the platform wave staff situated near the 
accommodation module on the main platform was also available to 
the recording system. Two entirely separate data capture, analysis 
and recording programs were run, dependent upon prevailing con- 
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ditions. The data from this program yielded the mean properties of 
the wind and waves, and their slow variation with time. 


30430 (ETSU-WN—5081/2) Flow distortion around a 
model of the West Sole ‘A’ platform. Wills, J.A.B. (Energy 
Technology Support Unit, Harwell (UK)). May 1986. 31p. 
British Library Document Supply Centre, Boston Spa, 
Wetherby, West Yorks . 

The West Sole ‘A’ gas production platform operated by BP 
has been used for several years as the site of a wind structure meas- 
urement project. To obtain more reliable data on both mean pro- 
files and turbulence structure, a means by which it could mount a 
vertical array of anemometers over the sea to record wind data 
over a reasonably long term has been sought. As the main interest 
was in the extreme high-wind cases, it seemed that an unmanned 
continuously-operational system would be required, even if it were 
not recording continuously. This in turn implied a permanent struc- 
ture on the sea bed, preferably with mains power available, and to 
keep costs down, the possibility of attaching instruments to an exist- 
ing structure was investigated. 


30431 (KEMA-APB—86-325) Optimal multivariable con- 
trol of a wind turbine with variable speed. Steinbuch, M. 
(Keuring van Electrotechnische Materialen N.V., Arnhem 
(Netherlands)). nf 1986. 23p. (KEMA—2868-APB; CONF- 
861062—7). N.V. KEMA, P.O. Box 9035, 8600 ET 
Arnhem, Netherlands. 

From European wind energy conference; Rome, Italy (7 Oct 
1986). 

. The control system design for a 310-kW horizontal axis wind 
energy conversion system with a synchronous generator and DC 
link is investigated. Because the wind turbine system has multiple 
inputs (pitch angle, field voltage and delay angle) and multiple out- 
puts (speed and power), and because the requirements conflict, the 
linear quadratic optimal control method for multivariable systems is 
used. Two optimal proportional-integral controllers are applied to a 
detailed non-linear dynamic model. With simulations it is shown 
that, even when a large gust occurs, the speed and power fluctua- 
tions are very small. With an eigenvalue analysis it is shown that 
the torsional oscillations in the shaft are well damped. 


30432 (RISO-M—2544) Wind turbine test Micon 55 kW. 
Friis Pedersen, T. (Risoe National Lab., Roskilde (Den- 
mark)). Nov 1986. 64p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87752103. 

The report describes standard measurements performed on a 
Micon 55 kW wind turbine. The measurements carried out and re- 
ported here comprises the power output, system efficiency, energy 
production, transmission efficiency, rotor power, rotor efficiency, 
structural dynamics, loads at cut-in and braking and noise emission. 


30433 (RISO-M—2620) Loads on stall regulated wind 

ussen, F. (Risoe National Lab., Roskilde (Den- 
mark)). Dec 1986. 36p. (In Danish). NTIS (Us Sales Only), 
PC A03/MF A01. File Number DE87752105. 

This report deals with blade - and rotor loads and structural 
dynamics for a stall regulated Vestas 15 wind turbine with Alter- 
negy- and LM-rotor, respectively. The focus is on loads at high 
wind speed and high yaw angles. The measurements in the stall 
region were performed at reduced rotational speed and converted 
to nominal rotational speed thereby simulating high wind speed be- 
haviour. This method is more uncertain than direct measurements 
which means that reservations should be made according to this. 
Measurements and calculations of deterministic aerodynamic loads, 
under quasistationary conditions are compared. The stochastic 
blade- and rotor loads are found as a function of wind speed and 
yaw angle, and a method for converting these to load spectra is 
shown. This forms the basis for lifetime predictions. The different 
modes of the wind turbine during stand still is related to the struc- 
tural dynamics in operation. 


30434 (RISO-M—2632) Accuracy of power curve meas- 
urements. Christensen, C.J.; Dragt, J.B. (eds.). (Risoe Na- 
tional Lab., Roskilde (Denmark). Nov 1986. 136p. NTIS 


(Us Sales Only), PC AO7/MF AOl. File Number 
DE87751975. 
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This report represents a start on the problem of reaching 
comparability and common acceptability of power curves measured 
at the different test stations. The problem is essential for establish- 
ing a future common set of certification rules. Such common rules 
in turn wiil serve the need for opening the internal market for 
windmills within the EEC. A few non-EEC members of the inter- 
national IMTS cooperation between test stations have taken part in 
the project. This has been welcomed, as it will help opening the 
global market too. Through the examination of a large number of 
error source, the test site specific errors were found to be the most 
important source of uncertainty. This has to do with how well ane- 
mometer in a mast separated from the windmill represents the wind 
speed that drives the windmill. Three factors create this impor- 
tance. First, when calculating the progression of errors from a 
power curve error into an uncertainty on the yearly production 
prediction, a multiplier of 2-4 must be applied to the velocity un- 
certainty. Secondly, turbulence induces errors. Thirdly, the terrain 
around the windmill is almost enough to avoid a flow distortion, 
that induces errors in the wind speed chosen to represent the driv- 
ing speed. A host of measures to be taken by the test station are 
recommended, aiming at reducing the uncertainties. Without an 
effort in this direction, the power prediction uncertainty can well 
be up to 25-30%. But it ought to be possible to reduce this uncer- 
tainty to a lovel of 5-10%. It is recommended, that the power pre- 
diction error is calculated and quoted for a Rayleigh distribution 
with 7 m/s average wind speed. 


30435 (STEV-VIND—86-7) Practical method to estimate 
turbulence spectra for WECS siting in heterogeneous, non- 
mountainous terrain. Smedman, A.-S.; Hoegstroem, U. (Sta- 
tens Energiverk, Stockholm (Sweden)). Oct 1985. lip. 
NTIS (US Sales Only), PC A02. File Number DE87752045. 

Even on non-mountainous terrain local surface irregularities, 
such as water/land discontinuities, minor hills, escarpments and 
variations in surface roughness may cause large variations in the 
turbulent characteristics which are of profound importance in 
WECS siting, affecting structural loading as well as overall per- 
formance and efficiency of WECS. During the Swedish wind 
energy program measurements of turbulence have been performed 
at various WECS sites in Sweden with hotwireinstruments. Data 
from these campaigns have been used to construct a practical 
method to predict turbulence spectra for a potential site in relative- 
ly flat (i.e. nonmountainous) but heterogeneous terrain. The method 
explicitly takes into account the following physical phenomena that 
are known to affect the local turbulence regime: the formation of 


internal boundary layers, the spectral lag effect, the effects of slop- 
ing terrain. 


30436 (STEV-VIND—86-13) Statistical analyses of gusts. 
A case study from the NIBWAK experiment. Bergstroem, H. 
(Statens Energiverk, Stockholm (Sweden)). 1986. 30p. NTIS 

Sales Only), PC A03/MF AOl. File Number 
DE87752162. 

Two data sets, comprising 11,5 hours of turbulence measure- 
ments from the WECS site at Naesudden on Gotland, have been 
analysed to give statistics of some paramenters related to gusts. In 
Section 2 the fluctuating wind gradient was studied. With a mean 
wind speed difference of 7.3 m/s between 135 m and 11 m, the 
highest observed values were 13.3 m/s and 12.0 m/s, using momen- 
tary values and data filtered with a 5 s running average. A com- 
parision with the normal distribution was made and the agreement 
was found to be satisfactory. By using the normal distribution the 
probability of occurrence of large gradients were estimated for me- 
teorological conditions similar to the ones in the two data sets used. 
For momentary values, the wind speed difference between 35 m 
and 11 m was estimated to exceed 13 m/s 3 min/year, for 5 s mean 
values 12 m/s during 5 mm/year. In Sections 3, wind velocity dif- 
ferences using time lags from 1 s to 20 s were analysed and ob- 
served extreme values were given for momentary values and data 
filtered with a 5 s running mean value. The averaging time is a 
question open for discussion and its magnitude should be suggested 
by the engineers. A comparison with the normal distribution re- 
vealed systematic deviations causing an underestimation of large 
velocity differences. A transformation of the DeltaU-series, by wich 
it would be possible to use the normal distribution, was suggested 
according to (DeltaU)/sub/(t) = (DeltaU)/sup/(n), where n was 





4209 / ERA-12/15 


shown to be about 0.8 for our data. The exponent n is probably a 
function of the time lag, indicating that the disagreement between 
the observed DeltaU-distribution and the Gaussian one may be 
caused, at least partly, by the autocorrelation of the wind speed. A 
dependence of n upon stratification was also indicated. Finally the 
results when using a gust model, by which it is possible to define 
amplitude and duration for the gusts, were presented using a 5 s/50 
s band-pass filter. 


30437 (STEV-VIND—86-14) Wake measurements behind 
the Naesudden wind turbine in Sweden. Smedman, A.-S.; 
Hoegstroem, U. (Statens Energiverk, Stockholm (Sweden)). 
Jan 1986. 22p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87752046. 

The analysis shows that it is possible to obtain very accurate 
measurements at the wake behind the 2 MW wind turbine at Nae- 
sudden with instruments mounted in the meteorological tower ca 3 
diameters downwind. The shape of the wind profiles obtained seem 
to fit equally well an Abramovich type of profile (as assumed by 
Walker and Lissaman, 1978) as a Gaussian profile. C/sub/(p)-values 
estimated from the profiles for one case range form 0.24 to 0.46, 
depending on assumptions concerning the undisturbed profile. Inde- 
pendent, turbine related calculations indicate that C/sub/(p) is 
about 0.45. Detailed turbulence measurements were carried out at 
three levels. From these spectra of the three wind components have 
been obtained that show a marked increase of small scale turbu- 
lence in the wake core but a reduction of energy at low frequencies 
both in the core region and at the wake edges. 


30438 (STEV-VIND—86-15) Autonomous wind-diesel 
system at Chalmers University of Technology. Linders, J.; 
Holmblad, L; Andersson, B. (Statens Energiverk, Stock- 
holm (Sweden)). 1986. 16p. (CONF-861062—4). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87752163. 

From European wind energy conference; Rome, Italy (7 Oct 
1986). 

"7 This paper presents the results of the design and construc- 
tion of a 20 kW autonomous wind-diesel system. The aim of the 
project has been to achieve a versatile system which can be used as 
a tool in the determination of a technically and economically suita- 
ble power system supplied from wind and diesel. The system solu- 
tion presented includes a storage unit consisting of leadacid batter- 
ies and convertors of novel design. Much effort has been spent in 
the development of the control strategy for minimizing the fuel 
consumption and the number of diesel start/stop operations. The 
work on the system is at the moment in its final phase of construc- 
tion and preliminary tests of the system operation are carried out in 
the laboratory. Further tests and measurements in the laboratory 
will be carried out in the near future and later on the field tests and 
final evaluation will be carried out at the test station for windmills 
at Risoe, Denmark. 


30439 (STEV-VIND—86-16) Variable speed AC-genera- 
tors applied in WECS. Carlson, O.; Hylander, J.; Tsiolis, S. 
(Chalmers Univ. of Technology, Goeteborg Sweden. 
+ ae of Electrical and Computer Engineering). Ctstens 

ergiverk, Stockholm (Sweden)). 1986. 9p. (CONF 
$610 2—5). NTIS Sales Only), PC A02/MF AO1. File 
Number DE87752164. 

From European wind energy conference; Rome, Italy (7 Oct 
1986). 

” Constant speed operation is at present the most common 
way of operating wind turbines. This method, however, results in a 
stiff coupling between the generator speed and grid frequency. To 
overcome this stiffness, adjustable speed ac drives can be used. 
Variable speed drives allow the wind turbine to operate att optimal 
tip-speed ratio and smooth out the torque transients in the drive 
train. This paper describes two variable speed ac-drives, the syn- 
chronous generator with frequency convertor for large speed range 
and the rotor cascade induction gnerator for small variations of 
speed. Results obtained with transient state calculations using com- 
puter models and verifying laboratory tests were performed for the 
electrical systems. In the synchronous generator system, a frequen- 
cy convertor with a dc-link is installed between the grid and the 
generator. In the rotor cascade induction generator system, the 
generator is a standard wound rotor induction machine wich rotor 
circuit is connected to a 6-pulse rectifier. The rectified slip-power 
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can be recovered by feeding it back to the grid via an inverter and 
a transformer. A 40 kW, three-bladed, variable pitch windturbine is 
used as the test machine at Chalmers Test Station for Windmills. 
The system with synchronous generator and frequency convertor 


together with a digital control system has been tested on the wind- 
mill. 


30440 (STEV-VIND—86-17) Laboratory investigation of 
wind power generation using variable speed synchronous gen- 
erators. Almarsoomi, A.R. (Statens Energiverk, Stockholm 
(Sweden)). Oct 1986. 40p. NTIS (US Sales Only), PC A03/ 
MF AOl1. File Number DE87752047. 

The flexibility of variable speed ac drive systems and their 
obvious advantage in eliminating mechanical stresses make them 
more interesting to investigate. This report deals with such a 
system and tries to show the possibility of its application. In this 
experimental setup, wind is simulated by a constant field DC motor 
which drives a variable speed synchronous generator. The power 
generated is fed to the grid via a thyristor controlled current con- 
verter. Steady state measurements included energy conversion effi- 
ciency at different loads and field currents. It also included the 
measurement of torque and power generated. Transient measure- 
ments were made for the driving torque and load current at differ- 
ent generator speeds. Frequency analyses were carried out to find 
the harmonic contents of the various currents. Results showed that 
when a sudden mechanical torque was imposed on the synchronous 
generator by the DC motor, the system reacted very quickly by 
translating this change in torque into a change of speed, i.e. the 
speed rose while the torque stayed the same. 


30441 (STEV-VIND—86-18) Durability and damage tol- 
erance of advanced wind energy turbines. Blom, A.F.; Gus- 
tavsson, A.I. (Statens Energiverk, Stockholm (Sweden); 
Aeronautical Research Inst. of Sweden, Bromma). 1986. 
12p. (FFA-TN—1986-55; CONF-861062—6). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87752165. 

From European wind energy conference; Rome, Italy (7 Oct 
1986). 

: This paper contains a critical review of the state of the art 
fatigue design and analysis of advanced wind energy conversion 
systems (WECS). Special emphasis is placed on the work in 
progress and carried out within the past few years in Sweden. 
However, the treatment is general in character and aims to identify 
areas where more work is needed in order to ensure a safe fatigue 
life assessment of WECS. 


30442 (STEV-VIND—86-20) Control of wind power sta- 
tion with variable speed. Small. Jakobsson, B.; Ulen, E. (Sta- 
tens Energiverk, Stockholm (Sweden); Foersvarets Forskn- 
ingsanstalt, Stockholm (Sweden)). Feb 1986. 74p. (In Swed- 
ish). (FOA-C—20600-E3). NTIS (US Sales Only), PC A04. 
File Number DE87752057. 

This report treats control of wind power station with vari- 
able speed in the oversynchronous range. Maximum speed is set to 
20 percent over synchronous speed. As a model WTS-1200 has 
been used. The report is not completed as the work has been 
stopped in order to start studies of great speed range which seems 
to be more actual in the present time. A relatively detailed descrip- 
tion of different parts is included. A simulation package for the case 
of electrical torque regulation and aerodynamic speed regulation 
has been worked out and some simulations have been performed. 
Different configurations in the electrical control (with and without 
integration) as well as different methods of damping the resonance 
between drive train compliance and generator inertia have been 
studied. 


30443 (STEV-VIND—86-28) Control of wind power sta- 
tions with variable speed in a big range. Jakobsson, B.; Ulen, 
E. (Statens Energiverk, Stockholm (Sweden); Foersvarets 
Forskningsanstalt, Stockholm (Sweden)). Jun 1986. 92p. (In 
Swedish). (FOA-C—20613-E3). NTIS (US Sales Only), PC 
A05. File Number DE87752061. 

The control is performed by keeping the velocity ratio opti- 
mal up to a certain torque. This will happen at a certain wind 
speed, here called nominal. At higher windspeed the turbine speed 
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is allowed to augment at constant torque, in order to get more 
power (here it is assumed that this is permitted from other points of 
view). When max speed is obtained a blade regulation is inserted. 
Adjustment to optimal speed is done by means of so called feed 
forward regulation. A torque dependent on rotor speed is inserted 
to the shaft by means of the electrical regulation. The turbine will 
then go to the right speed. Extensive simulations have been per- 
formed because the problem is among other things non linear. A 
linearised analysis is performed to get some feeling of the problem. 
Data from WTS-1200 is used. 


30444 (STEV-VIND—86-34) Testing program and wind- 
power activities at Chalmers. Tsiolis, S.; Johansson, G. (Sta- 
tens Energiverk, Stockholm (Sweden). 1986. 16p. (CONF- 
8610168—2). NTIS (US Sales Only), PC A02 ‘AI. File 
Number DE87752064. 

From 6. international meeting of test stations for wind tur- 
bines (IMTS 1986); Schnittlingen, F.R. Germany (2 Oct 1986). 

The wind energy research activities at the department start- 
ed back in 1975 with some theoretical studies of electrical machines 
in transient operation. Later on these studies were put into practice 
at the 70 kW Swedish test windmill in Kalkugnen. There was also 
some electrical system work done for the two Swedish prototypes 
at Maglarp, 3 MW and Naesudden, 2 MW. Today the activities 
have been concentrated on three fields: study of electrical systems 
and components for large WECS, evaluation of small windmills to- 
gether development-measuring technique and research and develop- 
ment of autonomous wind-diesel systems. 


30445 (STEV-VIND—86-35) Wind power plants on is- 
lands and on breakwaters. A study of technique and addition- 
al costs. Hardell, R. (Statens Energiverk, Stockholm 
(Sweden)). Dec 1986. 26p. (In Swedish). NTIS (US Sales 
Only), PC A03. File Number DE87752065. 

The technology and the costs of locating wind power plants 
on small islands or on existing breakwaters have been studied 
broadly. This report describes the activities needed and the addi- 
tional costs that can be anticipated for installation of of wind tur- 
bines on islands or on breakwaters. The island of Syd-Haellsoe off 
the Swedish west coast near Stroemstad has been chosen as a typi- 
cal island site and the breakwater off Falkenberg also at the Swed- 
ish west coast has been studied likewise. The additional investment 
costs seem to be around 5 percent compared to land based wind 
power plants. 


30446 (THD-IW-R—517) Tipvane drag measurements on 
the full-scale experimental wind turbine. Bruining, A. (Tech- 
nische Hogeschool Delft (Netherlands). Inst. voor Winden- 
ergie). May 1986. 134p. Institute for Wind Energy T.H.D., 
Kluyverweg 1, 2629 HS Delft, Netherlands. 

The results are presented of drag measurements on 3 sets of 
tipvanes incorporating a Liebeck LA 5055 and NACA 23012 airfoil 
section. The measurements were carried out on the experimental 
full-scale rotor test facility in Hoek van Holland of the Delft Uni- 
versity of Technology. The tipvanes were mounted on aerodynam- 
ic inactive rods. The measurements covered the tip speed ratio 
range from lambda = 6 till lambda = 14 and tipvane lift coeffi- 
cients between C/sub L/ = 0.1 and C/sub L/ = 1.4. The final re- 
sults are plotted as tipvane drag-polars for undersynchronous 
(lambda = 7) and oversynchronous (lambda = 12) operation. In 
these tipvane characteristics the measured drag coefficients are 
combined with the calculated lift coefficients of the tipvane. The 
measured drag level of the tipvane is high due to a high level of 
induced drag. There is no significant difference between the drag of 
the Liebeck and the NACA airfoil. In oversynchronous operation 
the measured drag was a little lower than in undersynchronous op- 
eration. Calculations showed that the measured drag level only can 
be explained by summing the calculated induced drag, the 2-dimen- 
sional airfoil drag and some interference drag (of same order as the 
2-dimensional airfoil drag) and neglecting any self propelling effect 
of the tipvanes. A self propelling effect might be expected when 
the tilt angle of the tipvane is too big in relation with the axial flow 
expansion. 44 figs., 12 tabs., 9 refs. 
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30447 (DOE/BP—728) BPA [Bonneville Power Admin- 
istration] and the struggle for power at cost. Tollefson, G. 
(Bonneville Power Administration, Portland, OR (USA)). 
Jun 1987. 438p. NTIS, PC A19/MF AOI; 1; GPO Dep. File 
Number DE87010343. 

An illustrated historical review of electric power generation 
and transmission in the Pacific Northwest is presented on the occa- 
sion of the fiftieth anniversary of the Bonneville Power Administra- 
tion. (OWL) 
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= ALSO TO CITATION(S) 29887, 29897, 29911, 30011, 30472, 30998, 


30448 (CONF-870642—3) Developing an integrated re- 
source plan and planning process at Puget Power. Hirst, E.; 
Knutsen, C. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 1lp. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87008822. 

From 3. national conference on utility DSM programs: 
demand-side management strategies in transition; Houston, TX, 
USA (16 Jun 1987). 

This paper discusses the progress that Puget Sound Power 
and Light Company has made in pursuing a new project, Demand 
and Resource Evaluation (DARE), which began in early 1986. The 
purposes of DARE are to strengthen the integrated planning proc- 
ess within Puget Power and to develop an integrated resource plan 
for Puget Power. 


30449 (DOE/FC/10286—2243-Vol.1) Review of slagging 


and fouling from low-rank coals: Plant survey, bibliography, 
and discussion: Volume 1, plant survey and discussion: Final 
report. Selle, S.J.; Gronhovd, G.H.; Sondreal, E.A. (North- 
west Research, Inc., Grand Forks, ND (USA); Coal Energy 


Technology Consultants, Grand Forks, ND (USA)). Nov 
1986. Contract AC21-81FC10286. 239p. NTIS, PC Al1l/MF 
A01; 1; GPO Dep. File Number DE87001046. 

The objective of this report is to present available informa- 
tion on factors relating to ash fouling and slagging when burning 
low rank coals in a single reference document to be used by boiler 
designers, plant operators and coal researchers. The report presents 
detailed information on coal properties, boiler design and operating 
experience compiled and organized into two major sections: a plant 
survey of boiler design and operating data for units over 100 MW 
at selected US plants burning lignite and subbituminous coal, based 
on survey questionnaires and data available from the open litera- 
ture. An interpretive review of factors influencing the occurrence 
and prevention of slagging and fouling, based on an annotated bibli- 
ography dealing specifically with the utilization of low rank coals 
in utility boilers and related research on coal and ash properties and 
deposition mechanisms. 


30450 (DOE/MC/23075—2278) Measurement and mod- 
eling of advanced coal conversion: Quarterly report, Septem- 
ber-December 1986. Solomon, P.R.; Hamblen, D.G.; Serio, 
M.A.; Smoot, L.D.; Brewster, S. (Advanced Fuel Research, 
Inc., East Hartford, CT (USA); Bri Young Univ., 
Provo, UT (USA). t. of Chemical Engineering). Dec 
1986. Contract AC21-86MC23075. 60p. NTIS, PC A04/MF 
A0l1; 1; GPO Dep. File Number DE87001067. 

The two top priority thrusts for METC are: (1) combined- 
cycle power generation and (2) development of new fuel forms. 
Leading candidates for combined-cycle power generation are high 
pressure, fixed-bed gasification and high pressure, entrained-bed 
gasification. Another promising alternative for power generation is 
the use of coal-fired or coal-derived liquid fuel-fired gas turbines. 
This program is aimed at developing these options. The major ob- 
jective of METC in developing the technology is to provide "proof 
of concept” while looking for minimum cost and acceptable envi- 
ronmental quality. But the design and testing of such processes are 
expensive, even for pilot size units, and scale-up is risky. Accurate 
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computer simulations could be used to help optimize the design of 
coal conversion processes, improve testing in pilot plants and lower 
the risks of scaling up to commercial size. Current comprehensive 
computer codes have shown significant potential for providing de- 
tailed reactor simulations but there is a need to bring the computer 
simulation technology for coal reactors to a higher level of general- 
ity, accuracy and acceptability so it can be routinely used as a reli- 
able design and development tool. This program will take a major 
step in improving the predictive capabilities of these codes, making 
them general for different coals and demonstrating their reliability. 
This goal will be accomplished by: (1) generalizing these codes by 
integrating unique submodels to allow treatment of specific coal-re- 
leek inate 4 (2) extensive validation of the submodels; (3) exten- 
sive validation of the code by comparison to laboratory 
and process scale data; and (4) providing well documented, user- 
friendly software. 


(EPRI-AP—5204) The new PROMOD III com- 
bined-cycle module: Final report. Sawhill, J.; Sustman, J. 
(Energy Management Associates, Inc., Atlanta, GA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). May 
1987. 154p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920443. 

Data from a series of verification runs offer utility planners 
information for evaluating a sophisticated new combined-cycle en- 
hancement to the PROMOD III production-costing model. In addi- 
tion to documenting several test cases, the report gives instructions 
on the preparation of input data. 


30452 (EPRI-AP—5216) Repowering reheat units with 
gas turbines: Final report. Rives, J.D.; Catina, J. (Virginia 
Power Co., Richmond (USA); Coe Corp., Sunnyvale, CA 
SA} Electric Power Research Inst., Palo Alto, CA 
SA)). May 1987. 62p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920440. 
Although conventional repowering on nonreheat units re- 
places existing boilers with gas turbines and heat recovery steam 
generators, options investigated by Virginia Power use gas turbine 
waste heat to supplement, rather than replace, the output of exist- 
ing steam generators. Virginia Power's experience in considering 
feedwater heater repowering (FHR) and hot windbox repowering 
(HIWR) as repowering options is described here. Studying five 
plants identified as potential repowering candidates, investigators 
first evaluated FHR, which uses a gas turbine generator set 
equipped with an economizer to heat boiler feedwater. This reduces 
the steam turbine extraction flow and increases the steam turbine 
capacity. HWR, the second method investigated, routes the hot, 
relatively oxygen-rich exhaust flow from a gas turbine into the 
boiler windbox, eliminating the need for an air preheater. A boiler 
stack gas cooler then heats feedwater, again increasing turbine ca- 
pacity by reducing extraction steam flow requirements for feed- 
water heating. FHR provided the lowest installed cost, especially at 
Mount Storm unit 3, a coal-fired minemouth plant. Use of a gas tur- 
bine to heat feedwater at this plant resulted in a $523/kW (1985) 
installed cost and 124-MWe unit capacity increase at a design incre- 
mental heat rate of 8600 Btu/kWh. FHR at Mount Storm units 1, 2, 
and 3 cost less overall than installation and operation of a new 
combined cycle. Although the findings and conclusions in this 
series of repowering reports are largely unique to the individual 
plants, units, and applications studied, other utilities performing 
repowering studies can draw on the types of consideration enter- 
tained, alternatives examined, and factors and rationale leading to 
rejection or acceptance of a given repowering approach. 12 figs., 
12 tabs. 


30453 oo ae Laser Doppler vibration testing: 
Final report. Assa, A.S.; Mannara, S.R. (General Electric 
Co., Schenectady, NY (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). May 1987. 248p. Research Re- 

Center, Box 50490, Palo Alito, ‘A 94303. File 

umber T187920425. 

This report summarizes work under EPRI project RP1855-2 
conducted toward the objective of developing utility applications 
for a noncontacting laser Doppler vibration (LDV) measurement 
instrument. As part of the program, a dual beam laser doppler 
system was designed and fabricated in-house for the measurement 
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of torsional vibrations of shafts. Laboratory tests were performed 
with this instrument to evaluate various signal processing approach- 
es, and characterize the LDV performance with different laser 
powers and on several surface roughnesses. A factory test simulat- 
ing field conditions was conducted on a full-size large steam tur- 
bine-generator rotor. The test was successful with the accuracy and 
linearity of the laser system within 10% of a reference measure- 
ment. Following the work on the dual beam system, work was di- 
rected toward field test evaluations of a portable reference beam 
laser doppler vibrometer. A main objective was to see if the LDV 
could perform satisfactorily under the rigors of a utility environ- 
ment. Successful vibration measurements were taken on turbine 
steam leads at 1000°F (without requiring unit shutdown), on heat 
exchanger tubes inside an operating boiler, from a rotating shaft, 
and from a black carbon collector brush at 500 volts. In the final 
test at United Illuminating Co., vibration data were obtained with- 
out unit shutdown from the generator neutral isophase bus lines 
with 13,000 amps of current in the line. 


30454 (EPRI-CS—5195) Fireside corrosion of super- 
heater alloys for advanced-cycle steam plants: Final report. 
Rehn, I.M. (Foster Wheeler Development Corp., Living- 
ston, NJ (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). May 1987. 101p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920442. 

Coal ash corrosion data are needed to solve existing prob- 
lems and to identify candidate materials for new improved coal- 
fired power plants. This report addresses the question of coal-ash 
corrosion data in the following areas: Laboratory corrosion test 
data on higher strength tube materials and cast support materials; 
discussion and interpretation of results of these data; discussion of 
methods for avoiding corrosion, including the concept of operating 
above the bell-shaped curve; and review of recent fireside corrosion 
studies and plant experience. Recent US and overseas laboratory 
tests using synthetic ash show severe corrosion losses for high-tem- 
perature alloys such as austenitic stainless steels containing molyb- 
denum and Fe-Ni-Cr alloys. This corrosion loss occurs in the tem- 
perature range between 677 and 718°C (1250 and 1325°F). The lab- 
oratory tests performed during this program have shown that some 
modified stainless steels such as the Foster Wheeler-developed 
Alloy 4C and Sandvik 253 MA will provide substantially improved 
resistance to corrosion, which will be adequate, in most cases. For 
most steels and high alloys, the maximum corrosion rates were 
above 704°C (1300°F), indicating that future designs for plants op- 
erating in this region must incorporate additional material develop- 
ment. Alternative materials and special alloys containing silicon ad- 
ditions appear promising. 28 refs., 34 figs., 20 tabs. 


30455 (EPRI-CS/NP—3016-Vol.5) Modular Modeling 
System (MMS): Volume 5, Summary report: Final report. 
Shor, S.W.W. (ed.). (Bechtel Group, Inc., San Francisco, 
CA (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. 219p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920393. 

The Modular Modeling System (MMS) is a computer code 
developed by EPRI to facilitate modeling the dynamics of fossil- 
fueled and nuclear steam electric power plants. It is intended to 
assist in the power plant design process and during later operation 
for troubleshooting, setting control system gains, validation of simu- 
lators, checking operating procedures, scoping of nuclear plant ac- 
cident analyses, and forecasting the consequences of severe tran- 
sient tests before they are actually run. The code is able to model 
undamaged fossil-fueled plants of conventional configurations, pres- 
surized water reactor (PWR) plants, and boiling water reactor 
(BWR) plants. Enhancements released at a code release meeting in 
September 1984 will permit the MMS to model BWR nuclear 
steam supply system components in normal operation and PWR re- 
actor coolant systems that have been breached and are experiencing 
two-phase flow. The MMS provides preprogrammed modules that 
represent power plant components. These are automatically inter- 
connected in the arrangement determined by the user by a high 
level simulation language which is an integral part of the MMS. 
The language also provides a run time executive, the integration al- 
gorithm, linear analysis routines, and many user convenience fea- 
tures. This report provides a description, the history, and present 
status of the MMS, together with a description of the validation 
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and testing it has undergone and some examples of its practical use. 
Full documentation of the MMS is found in the Computer Code 
Manual, which is available to users under license to EPRI. 22 refs., 
99 figs., 16 tabs. 


30456 (EPRI-EL—4959) Display design for dispatch con- 
trol centers in electric utilities: Final report. Wise, J.A.; Abi- 
Samra, N.C. (Westinghouse Research and Development 
Center, Pittsburgh, PA (USA); Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Advanced Systems Technolo- 
Div.; Electric Power Research Inst., Palo Alto, CA 
fUSA)). Apr 1987. 34p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920370. 

This Final Report describes the basic procedures followed 
during the course of this project on display design for electric utili- 
ty dispatch control centers. The project described in this report 
was sponsored because the advent of crt based displays in an elec- 
tric utility system dispatch control center has brought significant 
amounts of new data to the system operators, but they have in 
some cases made the operator's job more difficult. While numerous 
handbooks have been written about displays in general, and others 
directed at specific applications, none has been developed, that di- 
rectly addresses the design of displays for an electric utility dis- 
patch control center. The project described in this report, spon- 
sored by the Electric Power Research Institute, developed a Hand- 
book that provides examples, principles, data and information appli- 
cable to the design of displays specifically for electric utility dis- 
patch control centers. The Handbook is applicable to (1) both new 
design and retrofit applications, (2) different types of control/dis- 
play integration, and (3) expected technological improvements in 
both crt and other display technologies that might be used within 
two years of the end of the project. In addition, a videotape that 
demonstrates the utility of the Handbook was produced, and two 
seminars on the use of the Handbook were held. 5 refs., 6 figs. 


30457 (EPRI-EL—5125) Light-fired thyristor develop- 
ment: Final report. Cibulka, F.; Lowry, L.R.; Przybysz, 
J.X.; Rodgers, E.L.; Strycula, E.C.; Wood, C.H. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center; Electric Power Research Inst., Palo 
Alto, CA (USA)). May 1987. 70p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920403. 

A light-triggered thyristor was developed and its application 
demonstrated on a 13.8 kV rms, 1200 A rms, ac switch using 24 
series-connected devices operating in one phase of a static var com- 
pensator at the Minnesota Power substation at Shannon. In the ex- 
tension of this program, a second-generation light-triggered thyris- 
tor was developed with internal overvoltage protection (safe turn- 
on at a preset overvoltage level) and significantly improved dv/dt 
characteristic. The report describes the technology and the specific 
tests of the self-protected thyristor. A redesigned ac switch, to be 
operated at the Shannon substation with only 16 series-connected 
thyristors of the self-protected, light-triggered type, is also de- 
scribed, including the performance verification by high power, full- 
scale dynamic tests. A study is presented of the light-triggering sys- 
tems for thyristors in which new light sources and improvements in 
the circuit technology are evaluated. 


30458 (EPRI-EL/EM—5117-SR) Guidelines for evalua- 
tion of generator rings. Stein, J.; Viswanathan, R.; 
Ammirato, F.; Nottin: L. (Electric Power Research 
Inst., Palo Alto, CA (USA)). Apr 1987. 59p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920391. 

The generic guidelines for evaluation of generator retaining 
ring contain comprehensive information concerning inspection and 
evaluation of retaining rings. The majority of generators currently 
in service utilize retaining ring material which, when exposed to 
moist environments, is susceptible to stress corrosion. The guide de- 
scribes the associated fracture mechanics and materials parameters 
applicable to magnetic and nonmagnetic rings. Based on a world- 
wide survey of inspection methods employed to detect stress corro- 
sion cracks, the available nondestructive examination - visual, liquid 
penetrant, eddy-current, magnetic particle and ultrasonic inspec- 
tions - are discussed to provide the reader an independent basis for 
selection of his own plan of action. The guidelines for performing 
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the ring inspection include suggestion on planning and conducting 
successful inspection. 16 refs., 18 figs. 


30459 (IVO-A—09/86) Fretting resistance of different 
coating materials in high temperature. Wiiala, U.; Lehtiniemi, 
L.; Pitkaenen, M. (Imatran Voima Oy, Helsinki (Finland)). 
Sep 1986. 92p. (In Finnish). NTIS (US Sales Only), PC 
A05/MF A01. File Number DE87751994. 

The purpose of this work was to study coating materials 
suitable for use in spindle and sleeve in power plant valves. The 
valves will be sujected to vibration, high temperatures (530 deg C) 
and atmosphere of low oxygen content (<20 ppb). Under these 
conditions the coating materials should be able to withstand fretting 
damage caused by vibration. As the first stage of this study, the 
mechanisms of fretting, as well as other factors affecting wear have 
been reviewed in a literature survey. Also the methods of prevent- 
ing the fretting have been discussed. As the second stage, a test 
program was carried out. The tests were conducted in an oven con- 
nected to a servohydraulic material testing machine. The tempera- 
ture in the oven was held at 530 deg C and the oxygen content of 
the argon atmosphere was 100-200 ppm. The fretting resistance of 
stellite, generally used as coating material in spindles and sleeves, 
was tested first. When the surface pressure between the test speci- 
mens was about 235 M/mm’’2 and the amplitude of oscillation 100 
pm, wear based on acoustic emission measurements was detected to 
initiate on an average after 15 300 cycles. The surfaces of the other 
test material pair, nitrated/stellite did not show any clear indication 
of wear; even after a high number of cycles the wear was negligi- 
ble. Also two additional combinations of material, nitrated surface/ 
TiC and stellite surface/TiC were studied. The first pair showed 
higher resistance to wear than the latter one. Compared to the ni- 
trated surface/stellite surface, both pairs containing TiC indicated 
inferior resistance to wear. The reason for this behaviour may be 


traced to the strong oxidation of TiC at temperatures over 400 deg 
Cc 


30460 (KTM/E-D—118) Dimensioning and use of a 
steam accumulator in steam production. Haekkilae, M.; 
Lumme, O. (Ministry of Trade and Industry, Helsinki (Fin- 
land). Energy t.). Oct 1986. 102p. (In Finnish). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87751982. 

The aim of this publication is to give basic knowledge and 
instructions for the dimensioning of a steam accumulator which is 
of the pressure lowering type. The task has been solved by using 
different sources of literature. The operational principle of the 
steam accumulator as well as physical phenomenon during charging 
and discharging has been explained without handling accurately the 
mathematical basis of these phenomena. The mathematical basis can 
be found in references /2/, /3/ and /13/. Dimensioning principles 
of the steam accumulator have been presented in various operation- 
al situations and illustrated by using examples. Further more infor- 
mation about the steam consumption in hospitals has been included 
(mostly located in Sweden) as well as information on the dimen- 
sioning of steam accumulators in these hospitals. Furthermore the 
profitability of the steam accumulator in different applications has 
been explained. Because the profitability is essentially dependent on 
the specific features of the application concerned, any generally 
valid criteria for profitability cannot be given. Profitability has been 
illustrated with some examples in different applications. On the 
basis of these examples it can be estimated that the use of a steam 
accumulator is generally profitable when it is used instead of a reg- 
ulating steam boiler. On the other hand the generating of steam 
with night electricity and the storage of the steam for use during 
the daytime is seldom profitable, especially with the prevailing 
price of electrical energy, if the alternative is to generate steam 
with heavy fuel which is now priced rather low. At the end of the 
publication there is a short review on the potential use of a steam 
accumulator in small and medium sized process industries and in 
various other plants using steam. 


30461 SS ae Bioenergy 


April 1986. Power from rice husks. 
tional Ener 
1986. 30p. 


gy systems report, 
Mahin, D.B. (Interna- 
Projects, Front Royal, VA (USA)). Apr 
S, PC A03/MF AOl. 
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Technologies - past, present, and potential - for using rice 
husks to provide mechanical and electrical power are reviewed in 
the report. First, the use of steam from husk-fired boilers, to pro- 
vide mechanical power for rice milling or heat for parboiling rice 
or to generate electricity in power plants, is discussed. Information 
on eight husk-fired electric power plants in developing countries 
and on a large (11 MW) husk-fired plant built recently in Louisiana 
is summarized. Part two of the report is devoted to rice husk gasifi- 
er systems. This section reviews: (1) the many potential applications 
of rice husk gasifier systems. 


30462 (SAND—87-7109) Cost and performance data on 
diesel engine generators and pumps. Kenna, J. (IT Power 
Ltd., Eversley (UK)). May 1987. Contract AC04- 
76DP00789. . NTIS, PC A04/MF A0l1; 1; GPO Dep. 
File Number DE87009238. 

This report summarizes performance data and costs of oper- 
ation and maintenance obtained from seven diesel engines operating 
under field conditions in Kenya. Four of the engines were diesel 
water pumps and three were diesel generators. Short-term tests (2- 
hour) were conducted on-site to determine engine efficiency as a 
function of time after start-up. After the short-term tests, the en- 
gines were monitored for a 3-month period to determine use pat- 
Se a ee eee 
completed a questionnaire which documented their perception of 
reliability and and maintenance costs. The short-term 
tests showed that the diesel efficiencies were primarily dependent 
on the load factor and time from start-up to shut-down. The meas- 
ured efficiencies were significantly reduced when the diesels were 
run for either short periods (less than 90 minutes for the generators 
and 30 minutes for the pumps) or with loads less than their rated 
output. The data collected during the 3-month monitoring period 
revealed relatively low efficiencies because of low load factors and 
short run periods. This type of use pattern is typical for diesels in 
Kenya. Operation and maintenance costs varied from .20 to .95 $/ 
kWh for the generators, and from .13 to .74 $/m* of water for the 
pumps, depending primarily on the efficiency and the cost of labor 
for an operator and repairs. The owners’ perception of the oper- 
ation and maintenance costs was usually significantly less than the 
measured costs. 15 figs., 5 tabs. 


(STEV-BF—86-8) Electricity generation based on 
ould: sel aenliod cycle gasification. Rensfelt, E.; Wald- 
heim, L. (Statens Energiverk, Stockholm (Sweden); Studs- 
vik Energiteknik AB, Ny ee Sete. 24 Jun 1986. 
113p. dn Swedish). (STUD -EP—86-35). NTIS (US 
Sales Only), PC ACG MF AO1. File Number DE87752166. 

The MINO gasification process, which has been developed 
for production of synthesis gas from wood or peat, is a pressurized, 
two stage process, a fluidized bed gasifier and a secondary catalytic 
tar/methane reformer with intermediate gas cleaning in a high tem- 
perature filter. This concept can be modified to produce a hot, 
clean, low calorific value fuel gas for use in the gas turbine. Heat 
and mass balances were calculated for three cases which were con- 
sidered as being typical for different users. It can be seen that not 
only is the efficiency higher in the condensing case than by a com- 
parable steam plant, also the ratio between produced power and 
produced heat/steam is higher, that is more power can be produced 
on a given heat load. Based on the calculations, an investment cost 
estimate was also made. The estimate was mainly done by compari- 
son with unit costs quoted in other studies. The result of the esti- 
mate was, that the investment cost excluding any capital charges, 
was 366 MSEK and 1614 MSEK for the smaller case and the 
larger respectively. The production cost for the electrical power 
generated was calculated to be 335 to 401 SEK/MWh. As, by 
Swedish standards, these costs are high, it should be pointed out 
that the fuel cost alone in a steam power plant operating at 33 per- 
cent efficiency is 312 SEK/MWh adopting the same fuel price as 
above. Thus we conclude that the MINO gasification integrated 
into a combined cycle has potential for future development. A pre- 
requisite for the commercial application of this scheme, however, is 
dependent on, unlike the current situation, a larger price difference 
between heat and electrical power on a kWh basis. 


20 ELECTRIC POWER ENGINEERING 
2001 Power Piants And Power Generation 


30464 (STEV-BF—86-8-Bil.1) Appendix I - Coal gasifier 
integrated with combined gas/steam cycles. Eklund, L.-G. 
(Statens Energiverk, Stockholm (Sweden); Studsvik Energi- 
teknik AB, Nykoeping (Sweden)). 23 Nov 1982. 3ip. 
Swedish). (STUDSVIK-EB—82-164). NTIS (US Males 
Only), PC A03/MF AO1. File Number DE87752167. 

The MINO gasification process, which has been developed 
for production of synthesis gas from wood or peat, is a pressurized, 
two stage process, a fluidized bed gasifier and a secondary catalytic 
tar/methane reformer with intermediate gas cleaning in a high tem- 
perature filter. This concept can be modified to produce a hot, 
clean, low calorific value fuel gas for use in the gas turbine. Heat 
and mass balances were calculated for three cases which were con- 
sidered as being typical for different users. It can be seen that not 
only is the efficiency higher in the condensing case than by a com- 
parable steam plant, also the ratio between produced power and 
produced heat/steam is higher, that is more power can be produced 
in a given heat load. Based on the calculations, an investment cost 
estimate was also made. The estimate was mainly done by compari- 
son with unit costs quoted in the other studies. The result of the 
estimate was, that the investment cost excluding any capital 
charges, was 366 MSEK and 1614 MSEK for the smaller case and 
the larger respectively. The production cost for the electrical 
power generated was calculated to be 335 to 401 SEK/MWh. As, 
by Swedish standards, these costs are high, it should be pointed out 
that the fuel cost alone in a steam power plant operating at 33 per- 
cent efficiency is 312 SEK/MWh adopting the same fuel price as 
above. Thus we conclude that the MINO gasification integrated 
into a combined cycle has potential for future development. A pre- 
requisite for the commercial application of this scheme, however, is 
dependent on, unlike the current situation, a larger price difference 
between heat and electrical power on a kWh basis. 


30465 (STEV-BF—86-8-Bil.2) Appendix II - Develop- 
ment of base load turbines for combined cycle and gasifica- 


tion. Literature study. Eklund, L.-G.; Rensfelt, E. (Statens 
Energiverk, Stockholm (Sweden); Studsvik Energiteknik 
AB, Nykoeping (Sweden)). Jan 1986. 6lp. (In Swedish). 
(STUDSVIK-EP—86-4-Pt.2). NTIS (US Sales Only), PC 
A04/MF AO0O1. File Number DE87752168. 

The MINO gasification process, which has been developed 
for production of synthesis gas from wood or peat, is a pressurized, 
two stage process, a fluidized bed gasifier and a secondary catalytic 
tar/methane reformer with intermediate gas cleaning in a high tem- 
perature filter. This concept can be modified to produce a hot, 
clean, low calorific value fuel gas for use in the gas turbine. Heat 
and mass balances were calculated for three cases which were con- 
sidered as being typical for different users. It can be seen that not 
only is the efficiency higher in the condensing case than by a com- 
parable steam plant, also the ratio between produced power and 
produced heat/steam is higher, that is more power can be produced 
on a given heat load. Based on the calculations, an investment cost 
estimate was also made. The estimate was mainly done by compari- 
son with unit costs quoted in other studies. The result of the esti- 
mate was, that the investment cost excluding any capital charges, 
was 366 MSEK and 1614 MSEK for the smaller case and the 
larger respectively. The production cost for the electrical power 
generated was calculated to be 335 to 401 SEK/MWh. As, by 
Swedish standards, these costs are high, it should be pointed out 
that the fuel cost alone in a steam power plant operating at 33 per- 
cent efficiency is 312 SEK/MWh adopting the same fuel price as 
above. Thus we conclude that the MINO gasification integrated 
into a combined cycle has potential for future development. A pre- 
requisite for the commercial application of this scheme, however, is 
dependent on, unlike the current situation, a larger price difference 
between heat and electrical power on a kWh basis. 
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REFER ALSO TO CITATION(S) 29963, 29965, 29967, 29968, 29969, 29975, 
29976, 30998, 31451, 31673, 31818, 32017 


(DOE/ET/13543—2316-Vol.2) Impacts of pro- 
one RCRA regulations and other related federal environ- 
mental regulations on fossil fuel-fired facilities: Final report, 
Volume 2. (Engineering-Science, Inc., Atlanta, GA (USA)). 
Mar 1987. Contract AC21-79ET13543. 7161p. NTIS, 
A99/MF A01; 1; GPO Dep. File Number DE87001091. 

Estimation ‘of the costs associated with implementation of 
the Resource Conservation and Recovery Act (RCRA) regulations 
for non-hazardous and hazardous material disposal in the utility in- 
dustry are provided. These costs are based on engineering studies at 
a number of coal-fired power plants in which the costs for hazard- 
ous and non-hazardous disposal are compared to the costs devel- 
oped for the current practice design for each utility. The relation- 
ship of the three costs is displayed. The emphasis of this study is on 
the determination of incremental costs rather than the absolute 
costs for each case (current practice, non-hazardous, or hazardous). 
For the purpose of this project, the hazardous design cost was de- 
termined for minimum versus maximum compliance. 


90467 (OE/ET/13543—2316-Vol.3) Impacts of pro- 
posed RCRA regulations and other related federal environ- 
mental regulations on fossil fuel-fired facilities: Final report, 
Volume 3. (Engineering-Science, Inc., Atlanta, GA (USA)). 
Mar 1987. Contract AC21-79ET13543. 693p. NTIS, PC 
A99/MF AOI; 1; GPO Dep. File Number DE87001092. 

Estimation of the costs associated with implementation of 

the Resource Conservation and Recovery Act (RCRA) regulations 
for non-hazardous and hazardous material disposal in the utility in- 
dustry are provided. These costs are based on engineering studies at 
a number of coal-fired power plants in which the costs for hazard- 
ous and non-hazardous disposal are compared to the costs devel- 
oped for the current practice design for each utility. The relation- 
ship of the three costs is displayed. The emphasis of this study is on 
the determination of incremental costs rather than the absolute 
costs for each case (current practice, non-hazardous, or hazardous). 
For the purpose of this project, the hazardous design cost was de- 
termined for both minimum and maximum compliance. 
30468 (DOE/MC/20108—2237) The low-turbulence/ 
high-efficiency cyclone separator program: Final report. Paul, 
D.D.; Sengite| R.; Andrus, P.G.; Gruber, T.H.; Faulkner, 
Ls Tuten, J. (Battelle Columbus Div., OH (USA)). Dec 
1986. Contract AC21-83MC20108. 199p. NTIS, PC A09/ 
MF AOl1; 1; GPO Dep. File Number DE87001043. 

Cyclone separators have been proposed to handle the hot 
gas cleanup requirements for pressurized fluidized bed combustion 
(PFBC) power plants. In this application, cyclones have an advan- 
tage over electrostatic precipitators and ceramic filters because cy- 
clones are relatively simple, robust, and low cost devices. Theoreti- 
cally, the centrifugal force field generated inside an industrial-sized 
cyclone should be sufficient to meet the particle collection require- 
ments for PFBC power plants. However, in practice this is not the 
case because particle reentrainment, caused by wall-generated fluid 
turbulence, limits the particle collection efficiency of cyclones to 
values much less than the theoretical maximum. A cyclonic wind 
tunnel has been used to screen five turbulence suppression concepts 
in order to judge their effectiveness at reducing particle reentrain- 
ment and increasing the particle separation potential of cyclonic 
flow field. The turbulence suppression concepts studied were a 
smooth rotating wall, a porous rotating wall with suction, a 
grooved rotating wall, an acoustic field-based concept, and an elec- 
trostatic field-based concept. Of these turbulence suppression con- 
cepts, the smooth rotating wall was judged to have the most poten- 
tial for improving the collection efficiency, and it was the concept 
chosen for proof-of-principle tests in an industrial-sized cyclone 
separator. Using our Baseline Cyclone Facility, Battelle has suc- 
cessfully demonstrated a low-turbulence, high-efficiency cyclone 
design that has the potential to meet the hot gas cleanup require- 
ments for PFBC power plants. The newly-developed cyclone in- 
corporates a cyclone body that rotates in the same direction as the 
fluid motion. Much of the wall-generated turbulence, which causes 
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particle reentrainment, can be eliminated by making the cyclone 
wall follow the fluid streamlines as closely as possible. 30 refs., 68 
figs., 7 tabs. 


30469 (EPRI-CS—5152) Spare a 

for flue gas desulfurization systems: Final ae Morgan, 
W.E.; Stresewski, J.E.; Cannell, A.L. (Black and Veatch, 
Kansas City, MO (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). Apr 1987. 290p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920386. 

Reliability and availability of a flue gas desulfurization 
(FGD) system is dependent to some extent on adequate system 
maintenance. System maintenance must be supported by a well 
planned spare parts program. The objective of this project was to 
determine the current practices followed by electric utilities in 
planning spare parts programs. Utilities with operational FGD sys- 
tems were surveyed to determine the types of practices and typical 
inventory levels for spare parts for various items of FGD system 
equipment. FGD system suppliers and consulting engineering firms 
were also surveyed to obtain their recommendations regarding 
system sparing philosophy. The survey results were examined to 
determine significant trends and identify areas where further work 
could be beneficial. In general, spare parts problems typically have 
not been a cause for loss of availability except in some specific 
cases where a late start in planning the spare parts program contrib- 
uted to problems during early stages of FGD system operation. 
Computerized methods for inventory surveillance and reordering 
are replacing manual methods. Stock levels for spare parts typically 
have been adjusted to reflect the individual utilities’ operating expe- 
rience. Documentation of spare parts usage rates over an extended 
time period would provide a data base for utilities planning spare 
parts programs for their first FGD system installation. 


(EPRI-CS—5167-Vol.2) Proceedings: Tenth sym- 


p.). ian Corp., Research Tri 
SAY Electric Power Research Inst., 
SA)). May 1987. 419p. Research Reports Center, Box 
50490, Palo Alto, CA 94. 3. File Number 1187920405. 

The Tenth Symposium on Flue Gas Desulfurization was 
held in Atlanta, Georgia, November 17 through 21, 1986. This 
Symposium, jointly sponsored by EPRI and EPA, had as its objec- 
tive the exchange of technical information regarding FGD systems 
and processes applicable to utility and industrial boilers. Topics 
covered during the Symposium included: Federal and State clean 
coal programs, commercial status of FGD, acid deposition issues, 
FGD economics, industrial applications of FGD, wet FGD addi- 
tives, wet FGD operations and reliability, spray dryer FGD, dry 
FGD technologies, and FGD by- product disposal and utilization. 
The Symposium Proceedings, published in two volumes, include 38 
papers and summaries of 17 poster session presentations. 


30471 (EPS—3-WP-82-2) Pollution control implications 
of fluidized bed technology for coal-fired steam electric power 
generation. (CH2M Hill Canada Ltd., Calgary, Alberta). 
Mar 1982. 124p. CH2M Hill Canada Ltd, Calgary, Alberta. 

This report examines the potential of fluidized bed (FB) 
technology as a means of overcoming some of the environmental 
problems associated with the combustion of coal for power genera- 
tion. Energy conversion efficiency, air emissions, solid waste pro- 
duction, water requirements, wastewater production, and environ- 
mental protection requirements of a model 400-MW FB station are 
compared to a conventional 400-MW pulverized coal fired (PCF) 
station equipped with flue gas desulfurization. Results suggest FB 
technology is a feasible alternative to conventional PCF technology 
where FGD is required to control sulfur dioxide emissions. 46 refs. 


30472 (EPS—3-WP-83-1) Feasibility of recirculating 
bottom ash transport water in coal-fuelled power generating 
stations. (Dearborn Environmental Consulting Services 
prec 4 Feb 1986. 183p. Dearborn Environmental Con- 
sulting Services, Canada. 

This report evaluates the potential problems, design require- 
ments and appropriate operating procedures of recirculating bottom 
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ash water systems under Canadian conditions. Specifically, the fea- 
sibility of completely closed systems for bottom ash transport water 
in coal-fuelled, steam electric generating stations was considered. 
Information for this examination was gathered from the literature, 
from generating stations, and from manufacturers of ash handling 
systems. 51 refs. 


30473 (LBL—23198) Use of ferrous cysteine and cysteine 
derivatives for the removal of NO/sub x/ and SO, from flue 

S.G.; Liu, D.K.; Littlejohn, D. (Lawrence 
Berkeley CA (USA)). Mar 1987. Contract AC03- 
76SFO0098. 23p. (CONF-870323—5). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE87009331. 

From American Institute of Chemical spring na- 
tional meeting; Houston, TX, USA (29 Mar 1987). 

The use of ferrous complexes of cysteine and its derivatives 
for the removal of NO and SO; in wet flue gas clean-up systems is 
reported. Compared to conventional chelates such as EDTA, these 
thioamino acids not only can stabilize ferrous ion in alkaline solu- 
tions to promote the absorption of NO, but are also capable of rap- 
idly reducing any ferric ions formed during the scrubbing process 
back to ferrous ions so that continual absorption of NO can be 
achieved. In the case of ferrous cysteine, the absorbed NO is fur- 
ther reduced to form N:. The disulfide form of the thioamino acids 
produced upon oxidation can be conveniently reduced by SO. and 
penthein, —cmah  seen hmege nnase apa Ngan 
pete on a, faa aac Rgline yae 
S:037 on the absorption of NO by ferrous thioamino acid com- 
plexes will also be discussed. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 31004, 31439, 32347 


30474 -Vol.2) Methodology for 
ac systems: Phase 2, Ad- 


large ac 
Volume 2, User’s manual, Chapman, D.G. 


vanced concepts: 
(institut de Recherche d’Hydro-Quebec, Varennes (Canada); 
Electric Power Research Inst., Palo Alto, CA (USA)). Apr 
1987. 279p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. ‘File Number T187920378. 

In this project one of the main objectives was the develop- 
ment of tools for the study of hvdc systems. New, flexible load 
flow and stability models were developed and were implemented in 
the RP1208 load flow and stability programs. This volume contains 
a user’s manual for the new model. 3 refs., 36 figs., 1 tab. 


30475 (EPRI-EL—4365-CCM-Vol.3) Methodology for 
et ge ee ce” 
Advanced concepts: Volume 3, Programmer’s manual. Chap- 
man, D.G. (Institut de Recherche d’Hydro-Quebec, Var- 
ennes (Canada); Electric Power Research Inst., Palo Alto, 
CA CA (USA). Apr 1987. 329p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920379. 

In this project one of the main objectives was the develop- 
ment of tools for the study of HVdc systems. New, flexible load 
flow and stability models were developed and were implemented in 
the RP1208 load flow and stability programs. This volume contains 
a programmer’s manual for the new model. Detail of the programs 
is provided to simplify the modification and enhancement of the 
programs and to simplify the addition of the new HVdc models to 
other base ac programs. 4 refs., 33 figs., 8 tabs. 


30476 (EPRI-EL—4365-CCM-Vol.4) Methodology for 
the integration of hvdc links in large ac systems: Phase 2, Ad- 
vanced concepts: Volume 4, Installation manual. 

D.G. (institut de Recherche d’Hydro-Quebec, Varennes 
(Canada); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. Research Reports Center, Box 
50490, Palo Alto, CA 303. File Number T187920380. 

In this project one of the main objectives was the develop- 
ment of tools for the study of hvdc systems. New, flexible load 
flow and stability models were developed and were implemented in 
the RP1208 load flow and stability programs. This volume contains 
a guide for the installation and operation of all programs on both 
IBM and PRIME systems. 
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30477 (EPRI-EL—4365-Vol.1) Methodology for the inte- 
gration of HVDC links in large ac systems: Phase 2, Ad- 
vanced concepts: Volume 1, Mathematical models, —— 
methods, test results, and ” planning study procedures: Final 
report. Krishnayya, P.C.S.; Lefebvre, S. (Institut de Recher- 
che d’Hy bec, Varennes (Canada); Electric Power 
Research Inst., Palo Alto, CA (USA)). Apr 1987. 425p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920395. 

The main objective of the project was to develop compre- 
hensive models for multiterminal dc controls suitable for various 
applications. The models were to be so structured that they could 
be implemented in EPRI load flow and transient/mid-term stability 
programs with minimum programming effort. The models were to 
be validated through appropriate simulations of the performance of 
actual utility systems which either have, or plan to have, two-termi- 
nal or multiterminal dc systems. In order to analyze the dynamic 
performance of integrated ac-dc systems, the digital models of the 
systems and the dc controls must be quite flexible to correctly sim- 
ulate existing or future systems and controls. Therefore the empha- 
sis in the approach to the development of the models is on flexibil- 
ity and that the program not limit the range of studies that can be 
performed. Therefore, there are no predetermined models. A menu 
of basic control functions are provided as “User Defined Controls” 
(UDC). They are functional blocks that can be specified and inter- 
connected to simulate any given control system. Similarly blocks 
for converters are provided from which any dc system can be as- 
sembled. The adopted approach of providing flexibility and user 
option eliminates the need to modify data to fit predefined struc- 
ture. The new programs provide comprehensive and extremely 
flexible modeling of dc power transmission systems and permit in- 
vestigation of the application of multiterminal dc systems including 
advanced concepts, such as combined series-parallel dc systems, in 
large ac systems. The programs can be quite effectively used for 
study of conventional two-terminal as well as multiterminal dc sys- 
tems. 142 refs., 101 figs., 14 tabs. 


30478 (EPRI-EL—5143-SR) Proceedings: Workshop on 
substitute insulation for polychlorinated biphenyls. Addis, G. 
ed.). (Electric Power Research Inst., Palo Alto, CA 
SA)). Apr 1987. 114p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920390. 

The EPRI Workshop on Substitute Insulation for PCB was 
held to assemble current data on technical and toxicological needs 
for the substitute products, the properties of the candidate materi- 
als, and research in the area. Twenty papers (of which 17 are pub- 
lished here) were presented in the three half day sessions. Because 
of the unpredictable influence of future adverse happenings on 
public opinion, no unambiguous product recommendations could be 
made. 


30479 (EPRI-EL—5145) Measurement and analysis of 
switching transients in gas-insulated transmission lines: Final 
report. Miller, D.B. (Mississippi State Univ., Mississippi 
State (USA). Dept. of Electrical Engineering; Electric 
Power Research Inst., Palo Alto, CA (USA)). May 1987. 
167p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920422. 

Two types of sensors were designed, built and tested: flat 
electrode and post electrode. The equivalent circuit analysis of 
these sensors indicates that the following parameters are important 
in determining the sensor response: coupling capacitances to the 
center conductor and to ground, and load impedance (resistance 
and capacitance). A 14.8 m gas insulated transmission line (GITL) 
facility was assembled. Fast and slow rise impulses and 60 Hz vol- 
tages are used to calibrate the responses of these sensors in this fa- 
cility. The effects of sensor capacitance, electrode shape and load 
impedance are clearly revealed by these calibration tests and are 
consistent with the theoretical circuit analysis. A gas-insulated dis- 
connect switch and gas-to-air bushing were then added to the 
GITL, and these sensors were used to measure switching transients 
under different switch conditions. These data do show that the 
magnitude of the transient overvoltage is related to the magnitude 
of the voltage being switched, but no obvious correlation could be 
made with gas species, mixture or pressure. Recommendations are 
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made to repeat these measurements with more precision in order to 
reveal effects of switch parameters. 22 refs., 81 figs., 20 tabs. 


30480 (ORNL/Sub—83-39099/1) Review and evaluation 
of the Department of Energy's Research and Development 
Program for solid dielectric and synthetic laminar cable insu- 
lations, 1975-1985. Walldorf, S.P. (Oak Ridge National Lab., 
™ — Mar 1987. Contract AC05-840R21400. 115p. 

PC A06/MF AOl1; 1; GPO Dep. File Number 


The US Department of Energy, Office of Energy Storage 
and Distribution, Electric Energy Systems Programs, among 
others, has been supporting research and development projects for 
solid dielectric and synthetic laminate cable insulation for high-volt- 
age ac power transmission applications for over ten years. The goal 
of these projects has been to develop alternatives to conventional 
oil-impregnated cellulose paper-taped cable for the 138- to 765-kV 
ac voltage range for power transfer capability in the range of 300 
to 2500 MVA. The program has resulted in improved understand- 
ing of solid dielectric materials and cable manufacturing technology 
requirements and has also been successful in bringing new cable 
design alternatives from conception to full-scale field testing. This 
report describes the relationships between and the justification for 
the major elements of the program over the last ten years. It also 
provides a concise review and an evaluation of the overall solid ex- 
truded and synthetic laminar cable dielectrics R and D program 
that have not been available previously. The report includes de- 
tailed descriptions of the major projects, their objectives, project 
findings, field test results, and current research status. 60 refs., 46 
figs., 26 tabs. 


30481 (ORNL/TM—-10376) Excitation of transmission 
lines by distributed sources. Agouridis, D.C. (Oak Ridge Na- 
tional Lab., TN (USA)). May 1987. Contract ACO05- 
840R21400. 15p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE87010242. 

A new method of solving the problem of transmission lines 
excited by distributed series voltage sources and shunt current 
sources is presented. This solution procedure is convenient for elec- 
trical engineers familiar with transmission line theory. This theory 
can be applied in evaluating electrical transients induced on cables 
by externally originated excitation sources such as incident electro- 
magnetic fields [EMI (electromagnetic interference), EMP (electro- 
magnetic pulse), and lightning] or ionizing radiation. 
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30482 (DOE/TIC—8200-R50) Nuclear reactors built, 
being built, or planned: 1986. Carter, E.P. (ed.). (USDOE 
Office of Scientific and Technical Information, Oak Ridge, 
TN). Mar 1987. 49p. (PB—87-903001). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87002262. 

Nuclear Reactors Built, Being Built, or Planned contains un- 
classified information about facilities built, being built, or planned in 
the United States for domestic use or export as of December 31, 
1986, which are capable of sustaining a nuclear chain reaction. The 
Office of Scientific and Technical Information, US Department of 
Energy, gathers this information annually from Washington head- 
quarters and field offices of DOE; from the US Nuclear Regulatory 
Commisssion; from the US reactor manufacturers who are the prin- 
cipal nuclear contractors for foreign reactor locations; and from US 
embassies of foreign countries. Information is presented in five 
parts, each of which is categorized by primary function or purpose: 
civilian, production, military, export, and critical assembly facilities. 


30483 (NUREG—0020-Vol.10-No.11) Licensed operating 
reactors: Status summary report, data as of 10-31-86. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Information Resources Management). Apr 1987. 469p. 
NTIS, PC A20/MF A0O1 - GPO. File Number TI87900648. 

The OPERATING UNITS STATUS REPORT - LI- 
CENSED OPERATING REACTORS provides data on the oper- 
ation of nuclear units as timely and accurately as possible. This in- 
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formation is collected by the Office of Resource Management from 
the Headquarters staff of NRC's Office of Inspection and Enforce- 
ment, from NRC's Regional Offices, and from utilities. The three 
sections of the report are: monthly highlights and statistics for com- 
mercia! operating units, and errata from previously reported data; a 
compilation of detailed information on each unit, provided by 
NRC's Regional Offices, IE Headquarters and the utilities; and an 
appendix for miscellaneous information such as spent fuel storage 
capability, reactor-years of experience and non-power reactors in 
the US. It is hoped the report is helpful to all agencies and individ- 
uals interested in maintaining an awareness of the US energy situa- 
tion as a whole. 


30484 (TGL—43276) Equipment and piping for nuclear 
power plants, test and research reactors, and nuclear installa- 
tions. Education of welders and inspectors. (Amt fuer Stan- 
dardisierung, Messwesen und Warenpruefung, lin 
(German Democratic Republic)). Dec 1984. 4p. (In 
German). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87702253. 

The standard classifies training courses for welders and in- 
spectors. 


30485 (TGL—43277) Equipment and piping for nuclear 
power plants, test and research and nuclear installa- 
tions. Examination of welders. (Amt fuer Standardisierung, 
Messwesen und Warenpruefung, Berlin (German Democrat- 
ic Republic)). Dec 1984. 4p. German). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702254. 

The standard applies to the examination of welders in the 
field of nuclear engineering. 
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REFER ALSO TO CITATION(S) 30455, 30517, 30573, 30585, 30607, 30608, 
30616, 30625, 30628, 30629, 30632, 30637, 30646, 30651, 30653, 30654, 30657, 
30658, 30662, 30664, 30665, 32414 


30486 (EPRI-NP—5181-M) BWR pilot plant life exten- 
sion study at the Monticello Plant: Phase 1: Final report. 
Bailey, T.L.; Musolf, D.M.; Nolan, L.L. (Northern States 
Power Co., ’Minnea polis, MN (USA); Electric Power Re- 
search Inst., Palo Ato, CA (USA)). May 1987. 190p. NTIS, 
PC A09/MF AO1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; 1; GPO Dep. File Number 
DE87009080. 

The purpose of the Phase 1 BWR pilot plant life extension 
program is to examine, in greater detail than previously accom- 
plished, the major components in a BWR with extensive operating 
history, and to identify the primary degradation parameters with an 
attempt to establish degradation rates and useful life goals. This was 
accomplished by developing the methodology to prioritize and 
select “Critical Components” representing a variety of diverse 
equipment and structures. For each of the 27 selected components, 
detailed assessments were conducted, by reviewing design and 
records data, evaluating operational history, interrogating national 
equipment data bases, conducting in-plant condition assessments 
and testing, and identifying specific actions necessary to achieve 
projected life goals. The recommendations concentrate on early 
preventive actions, operational records, maintenance, inspection, 
testing, surveillance and monitoring activities. Research and devel- 
opment subjects are identified as necessary to support and verify 
the technical conclusions. This project also provides a methodology 
and procedures for a systematic initial life extension assessment for 
other BWRs, and presents the economic and planning strategies as- 
sociated with extended operation. The Phase 1 report should be 
considered as a first step towards a larger industry effort to achieve 
a comprehensive license renewal policy. 
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30487 (EPRI-NP—5185-SR) Maintenance of European 
nuclear power plants. Burke, R.W.; Schoenecke, P.L. (Jones 
(J.A.) Applied Research Co., Charlotte, NC (USA); Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). May 
1987. . Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920401. 

European practice and attitude toward maintenance have 
been reviewed and discussed face-to-face. Important but sometimes 
subtle differences with the US situation appear. Among the more 
obvious differences is the more cooperative relationship between 
the industry and the government. 


30488 oe tie foe Compilation of contract re- 
search for the Materials Branch, Division of Engineering 
Safety: Annual report for FY 1986, (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering 
Safety). Mar 1987. 407p. NTIS, PC A18/MF A0Ol1 - GPO. 
File Number T187900573. 

This report presents summaries of the research work per- 
formed during Fiscal Year 1986 by laboratories and organizations 
under contracts administered by the NRC’s Materials Branch, 
Office of Nuclear Regulatory Research. Each contractor has writ- 
ten a more complete and detailed annual report of their work 
which can be obtained by writing to NRC; however, we believe it 
is useful to have a summary of each contractor's efforts for the year 
combined into one volume. 


30489 (NUREG/CR—4307-Vol.3) LWR [Light Water 
Reactor] Pressure Vessel Surveillance Dosimetry oe 


. (Hanford Engineerin Scomumies 

om Richland, WA (USA); Nuclear Regulatory Commis- 
ion, Washington, DC (USA). Div. of Engineering Technol- 
ak Apr 1987. Contract AC06-76FF02170. 228p. (HEDL- 


86-2). NTIS, PC Al1l/MF A0O1 - GPO. File Number 
TI87009044. 

The Light Water Reactor Pressure Vessel Surveillance Do- 
simetry Improvement Program (LWR-PV-SDIP) has been estab- 
lished by the US Nuclear Regulatory Commission (NRC) to im- 
prove, test, verify, and standardize the physics-dosimetry-metallur- 
gy, damage correlation, and associated reactor analysis methods, 
procedures and data used to predict the integrated effect of neutron 
exposure to LWR pressure vessels and their support structures. A 
vigorous research effort attacking the same measurement and analy- 
sis problems exists worldwide, and strong cooperative links be- 
tween the US NRC-supported activities at HEDL, ORNL, NBS, 
and MEA and those supported by CEN/SCK (Mol, Belgium), 
EPRI (Palo Alto, USA), KFA (Juelich, Germany), and several 
United Kingdom laboratories have been extended to a number of 
other countries and laboratories. These cooperative links are 
strengthened by the active membership of the scientific staff from 
many participating countries and laboratories in the ASTM E10 
Committee on Nuclear Technology and Applications. Several sub- 
committees of ASTM E10 are responsible for the preparation of 
LWR surveillance standards. Results of FY-86 research by a 
number of LWR-PV-SDIP participants are reported in this 
progress report. 


30490 (EPRI-NP—4574-CCM-Pt.II-Ch.6-Vol.2) ARMP- 
02 documentation: Part 2, Chapter 6: CPM-2 computer code 
manual; Volume 2, User’s manual. Jones, D.B. (Levy (S.), 
Inc., Campbell, CA (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). Apr 1987. 231p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920377. 

CPM-2 is a lattice physics computer code which employs 
two-dimensional, multigroup neutron transport equations to solve 
for detailed neutron flux distributions and eigenvalues in fuel assem- 
bly designs typical of light water reactors. CPM-2 employs a spe- 
cial -corrector methodology for calculating the burnup of 
fuel isotopics. CPM-2 combines the rigorous theory of collision 
probabilities, simple input and enhanced Restart/Data file manage- 
ment capabilities to form an accurate, production-oriented tool for 
the analysis of nuclear fuel assemblies. CPM-2 is a single-source 
computer code written entirely in FORTRAN and is available in 
CDC and IBM versions. 


30491 Modeling of BWR thermal hydraulics for severe 


accident analysis. Koh, B.R. Troy, NY; Rensselaer Poly- 
technic Institute (1986). 239p. University Microfilms Order 
No. 87-00,141. 

Thesis (Ph. D.). 

Many of the consequences of severe reactor accidents 
depend on the thermal hydraulic response of the reactor system. In 
the case of a boiling water nuclear reactor (BWR), such a response 
is associated with the coolant (i.e., water or a steam/hydrogen mix- 
ture) flow and heat transfer within the various regions of the reac- 
tor pressure vessel (RPV). A model for BWR thermal-hydraulics 
during core degradation is presented in this paper. This model uses 
the basic conservation equations of two-phase flow and heat trans- 
fer to calculate the system pressure, temperature of the gas mixture 
and structural materials, as well as the flow rate of coolant between 
the various regions in the RPV during core degradation conditions. 
The new thermal hydraulics model presented was coupled with the 
previous degraded core model used in the MELRPI computer 
code. The resultant new model was used to study hypothetical 
BWR core meltdown accidents for various scenarios. Results are 
presented and compared for various accident conditions. 
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REFER ALSO TO CITATION(S) 30455, 30487, 30488, 30489, 30490, 30517, 
30542, 30543, 30544, 30545, 30546, 30573, 30578, 30579, 30580, 30581, 30582, 
30583, 30585, 30599, 30601, 30602, 30605, 30606, 30607, 30610, 30611, 30612, 
30613, 30614, 30616, 30624, 30629, 30630, 30631, 30632, 30633, 30634, 30642, 


30652, 30654, 30657, 30662, 30663, 30664, 30665, 30666, 30667, 30668, 30670, 
30671, 30673, 32414 


30492 (CEA-CONF—8773) Laboratory and plant investi- 
gations on decomposition products of morpholine in the — 
ondary system of French PWR. Dauvois, V.; Lambert, I 
Desmoulins, D.; Nordmann, F. (CEA Centre d'Etudes Nu 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(IRDJ). Oct 1986. 8p. (CONF-861013—2). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87752095. 

From 4. international conference on water chemistry of nu- 
clear reactor systems; Bournemouth, UK (13 Oct 1986). 

Laboratory and plant tests have been carried out on French 
PWR operating with morpholine treatment. Morpholine decompo- 
sition products are one significant origin (but not the only one) of 
organic acids in the secondary system. Acetic and formic acids are 
reported to be responsible for a cation conductivity increase of 
about 0.2 » S/cm at steam generator blowdown. On units with a 
deaerating tank in the feedwater train, organic acids are partially 
eliminated and cation conductivity is lower in the secondary 
system. On a unit unvoluntarily polluted with oil, a synergistic 
effect between contamination -oxygen- morpholine, on organic acid 
content has been demonstrated. 


30493 (EPRI-NP—5140) Steam generator cold leg thin- 
ning in operating plants: Final report. Baum, A.J.; Dangelo, 
C.; Kuchirka, P.J.; Singleton, N.; Sredzienski, M.J. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Steam 
Generator Technology Div.; Electric Power Research Inst., 
Palo Alto, CA (USA)). Apr 1987. 308p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920371. 

This report summarizes the background data related to the 
field occurrence of cold leg in operating steam generators and iden- 
tifies possible causative mechanisms and corrective actions. The 
report includes a compilation of the field eddy current data, the re- 
sults of metallographic examinations of pulled tubes, the results of a 
study performed to identify the possible contribution of tube 
motion to the degradation process, a summary of the laboratory 
test data, and a comparison of design and operating practices be- 
tween affected and unaffected plants. The eddy current signals are 
found to be caused by wastage, and occur primarily at the first and 
second support plate elevations along the periphery of the cold leg 
side of the steam generators. Although the wastage is concluded to 
be primarily due to the presence of a corrosive environment in the 
tube support crevices, tube motion may be accelerating the degra- 
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dation process. Laboratory testing suggests that a concentrated acid 
sulfate environment is most likely to be responsible for the corro- 
sion. 


30494 (EPRI-NP—5155) Reference electrode for PWRs 
[pressurized water reactor]: Final report. Kassen, W.R. 
(NWT Corp., San Jose, CA (USA); Electric Power Re- 
search Inst., Palo Alto, CA (USA)). May 1987. 114p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920420. 

To provide a better understanding of corrosion phenomena 
that affect reactor materials, a suitable reference electrode was de- 
signed and tested to obtain electrochemical corrosion potential 
(ECP) data in PWR primary water systems. The electrode is capa- 
ble of operating for at least one month at PWR primary side oper- 
ating conditions. Single-junction and double-junction external elec- 
trode designs were demonstrated to be mechanically acceptable for 
use at PWR conditions. Two electrodes of the double-junction 
design were successfully used at the Ringhals 4 PWR, providing re- 
liable ECP measurements during plant shutdown, startup, and for 
more than three months of operation at 250°C to 290°C. ECP 
measurements at Ringhals 4 continued with these electrodes beyond 
the period noted in this report. For continuous ECP data, it is rec- 
ommended that initiatlly two of these reactor-proven reference 
electrodes be used together with alternate replacement of one elec- 
trode at one month intervals until the long-term service life of the 
electrode can be established. Ultimately, ECP data will allow cor- 
relations of ECP with coolant water chemistry variables and with 
the proclivity for stress corrosion cracking of primary water system 
piping and tubing materials. 


30495 (EPRI-NP—5172M) Fuel integrity consequences 
of a misaligned control rod incident: Final report. Husser, 
D.L.; Delano, B.J.; Crist, S.H.; Mayer, J.T.; Lewis, L.Y.; 
Harris, K.L. (Babcock and Wilcox Co., Lynchburg, VA 


(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. 40p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920397. 
During cycle 6 operation of the Arkansas Nuclear One Unit 
1 reactor, an unanticipated transient occurred as a result of the 
rapid withdrawal at full power of a misaligned (27% withdrawn) 
control rod assembly (CRA). In less than one hour, operators re- 
aligned the assembly with the remaining rods in its group. Since the 
removal of the misaligned CRA was known to have caused high 
local power changes, the preliminary assessment was that stress 
corrosion cracking (SCC) occurred in the rods directly affected by 
the withdrawal. The potentially affected fuel assembly and certain 
selected additional assemblies were inspected using the Babcock 
and Wilcox ECHO-330 System, which permits the identification of 
individual rod failures. Based on the data gathered during this 
project, the misalignment event resulted in no occurrences of SCC- 
related fuel rod failures. The absence of failed rods in the assembly 
most significantly affected by the withdrawal clearly eliminates the 
SCC failure mode from consideration. The details of the power 
transient should be sufficient as benchmark cases to develop and 
verify computer codes designed to model power shock events in 
Zircaloy-clad fuel rods. The project is applicable to both SCC fail- 
ure modeling and to such areas as load-following and power recov- 
ery operations where significant control rod movement is required. 
The power shock event meets the project objectives by providing a 
no-failure case under conditions approaching or exceeding the 
power change and levels typically associated with the SCC failure 
mode. The event also confirms the ability of pressurized water re- 


actor fuel rods to sustain large power shocks without adverse ef- 
fects. 


(EPRI-NP—5173) Detection and characterization 
of defects in centrifugally cast stainless steel: Final report. 
Fleming, M.; Zhang, Y.; T.; Umino, D.; Dykes, 
E.; Gregory, M.; Valente, C. (Amdata Systems, Inc., San 
Jose, CA (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). Apr 1987. 248p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI87920412. 

Improved ultrasonic inspection techniques would significant- 
ly improve the accuracy of assessing the structural integrity of cast 
stainless steel piping systems in light water reactors. This report ad- 
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dresses the current technology of inspecting cast stainless steel 
components using ultrasonic imaging methods. A broad range of 
material samples were ultrasonically characterized, and a systematic 
justification accommodated all inspection parameters. The data and 
results were used to develop improved systems, techniques and pro- 
cedures. Blind tests and actual field results have produced a set of 
data that objectively defines the state of the art. The overall results 
indicate success significantly beyond initial expectations. The exam- 
ination results for certain samples of cast stainless steel show an ab- 
normally high rate of false positive indications. Further refinements 
are discussed that should reduce the false positive indications re- 
ported in these samples. The technology developed has been 
proven by application to field inspection problems. 


30497 (INIS-mf—10885, pp 99-106) Contribution to de- 
ciding on the future of Jaslovske Bohunice nuclear power 
plant locality. Rousek, J.; Kysel, J.; Svec, P. 1985. (In 
Slovak). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87780124. 

In Collection of papers 1984. 

The possible variants are discussed of the further use of the 
Jaslovske Bohunice nuclear power plant locality (further operation 
as a power and heat source at reduced or operating parameters of 
the primary circuit, reconstruction of the primary circuit to make a 
nuclear heating plant, the shut-down of the nuclear power unit). A 
comparison is made of the economic benefits of the proposed con- 
cepts, and criteria are given for assessing the service life of each 
unit. (J.C.). 


30498 (KFK—4149) Controllable irradiation facilities for 
KNK II. Schmidt, L.; Lehning, H.; Mueller, K.; Reimann, 
G. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung; Kern- 
forschun trum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt Shedier Brueter). Dec 1986. 30p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87751854. 

Material irradiation experiments are being performed at five 
core positions of the KNK II reactor at the Karlsruhe Nuclear Re- 
search Center. Two positions have been provided with penetrations 
in the reactor lid for measurement and supply lines and, therefore, 
they are suited to accomodate instrumented test rigs. These are the 
central core position at which an irradiation channel has been real- 
ized with the help of a special carrier fuel element, and the reflec- 
tor position 511 in the fifth element row. For the central position 
an irradiation rig has been developed in which eight electrically 
heated pressure tube specimens can be irradiated simultaneously. 
The testing conditions such as temperature and internal pressure 
can be adjusted individually for each specimen in a steady-state or 
dynamic mode. For the reflector position a test rig is available in 
which the material specimens are irradiated in electrically heated 
capsules. Another test rig serves for in-pile testing of switches to be 
used in a reactor protective system. 


30499 (KFKI—1986-93/G) LINCUP-2 code and its uses. 
Vigassy, J. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). Dec 1986. 42p. (In 
Hungarian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702229. 

The coupled dynamical investigation of reactor cores may 
be necessary in the case of an urgent analysis of operational tran- 
sients or accidents. Therefore, a prompt applicable software tool 
was created for the WWER-440 reactors of the Paks Nuclear 
Power Station, Hungary, on the basis of the computer code 
LINCUP published earlier. This is organized around the simplified 
code version LINCUP-2. The user manual of this version is the 
main part of this report. 5 references. 
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30500 (NUREG/CR—4458) Shutdown decay heat remov- 
al analysis of a Westinghouse 2-loop pressurized water reac- 
tor: Case study. Cramond, W.R.; Ericson, D.M. Jr.; Sanders, 
G.A. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Safety Review and Oversight; Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Mar 1987. Contract 
AC04-76DP00789. 993p. (SAND—86-2496). NTIS, PC 
A99/MF AO! - GPO. File Number TI870075 12. 

This is one of six case studies for USI A-45 Decay Heat Re- 
moval (DHR) Requirements. The purpose of this study is to identi- 
fy any potential vulnerabilities in the DHR systems of a typical 
Westinghouse 2-loop PWR, to suggest possible modifications to im- 
prove the DHR capability, and to assess the value and impact of 
the most promising alternatives to the existing DHR systems. The 
systems analysis considered small LOCAs and transient internal ini- 
tiating events, and seismic, fire, extreme wind, internal and external 
flood, and lightning external events. A full-scale systems analysis 
was performed with detailed fault trees and event trees including 
support system dependencies. The system analysis results were ex- 
trapolated into release categories using applicable past PRA phe- 
nomenological results and improved containment failure mode 
probabilities. Public consequences were estimated using site specific 
CRAC2 calculations. The Value-Impact (VI) analysis of possible al- 
ternatives considered both onsite and offsite impacts arriving at sev- 
eral risk measures such as averted population dose out to a 50-mile 
radius and dollars per person rem averted. Uncertainties in the VI 
analysis are discussed and the issues of feed and bleed and second- 
ary blowdown are analyzed. 


30501 (NUREG/CR—4848) Steam Generator Group 
Project: Annual report, 1985. Kurtz, R.J.; Lewis, M.; Clark, 
R.A. (Pacific Northwest Lab., Richland, WA (USA); Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Div. of ineering Safety). Apr 1987. Contract AC06- 
76RL01830. 119p. (PNL—5771). NTIS, PC A06/MF AO! - 
GPO. File Number T1I87008168. 

This report is a summary of the Steam Generator Group 
Project progress for 1985. Statistical analyses are presented of data 
from nondestructive examination (NDE) round robin tests that 
were performed on the Surry generator in 1984. In the first round 
robin, teams acquired and analyzed their own data on a selected 
10% subset of tubes. In the second round robin, analysts from each 
participating team analyzed identical sets of data which were pro- 
vided to them by the Project. Results from several examinations 
utilizing advanced/alternate NDE technologies including alternate 
eddy current probes and techniques, ultrasonics, and profilometry 
are also reported. Criteria are listed for selecting tube specimens 
that will be removed from the generator. A sampling plan based on 
these criteria is detailed graphically in the report. The initial steps 
that have been taken to carry out the plan are described; tooling 
fabricated for the sample removals is discussed. Successful removal 
of three 9-tube sections of tube sheet is described along with obser- 
vations that were made of the sludge and the included tube sec- 
tions. Preliminary results from destructive analysis of one section 
are reported. Further characterization of damage to tube support 
plates as observed from the secondary side is provided. During the 
report period validation activities were initiated by metallurgical 
evaluation of two tubes pulled from the hot leg tube sheet. Results 
from destructive measurement of maximum defect depth from these 
two tubes indicated that in-situ bobbin coil NDE measurements 
consistently undersized the defects. 


30502 (TGL—43272) Equipment and piping for nuclear 
power plants, test and research reactors, and nuclear installa- 
tions. Construction and operation. (Amt fuer Standardisier- 
ung, Messwesen und Warenpruefung, Berlir (German 
Democratic Republic)). Dec 1984. 38p. (in German). NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE87702247. 

The standard concerns the primary and secondary circuits as 
well as the safety and protection equipment in nuclear power plants 
with PWR or LWGR type reactors. Rules for design, manufactur- 
ing, erection, operation, and maintenance of the reactors, steam 
generators, vessels, pumps and housings, and pressure pipes are pro- 
vided. 
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30503 (TGL—43273) Equipment and piping for nuclear 
power plants, test and research reactors, and nuclear installa- 
tions. Performance of welded joints and build-up welds. (Amt 
fuer Standardisierung, Messwesen und Warenpruefung, 
Berlin (German Democratic Republic)). Dec 1984. 7lp. (in 
German). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87702248. 

The standard applies to the following welding operations: 
welding of ferritic pearlitic steels, welding of corrosion resistant 
austenitic steels, welding of components made of corrosion resistant 
austenitic steels and ferritic pearlitic steels, build-up welding of 
groove faces, and build-up welding of corrosion protecting layers. 


30504 (TGL—43274) Equipment and piping for nuclear 
power plants, test and research reactors, and nuclear installa- 
tions. Testing of welded joints and build-up welds. (Amt fuer 
Standardisierung, Messwesen und Warenpruefung, Berlin 


Democratic Republic)). Dec 1984. 28p. (In 
German). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87702249. 

The standard provides rules for testing the following weld- 
ing operations: welding of ferritic pearlitic steels, welding of corro- 
sion resistant austenitic steels, welding of components made of cor- 
rosion resistant austenitic steels and ferritic pearlitic steels, build-up 
welding of groove faces, and build-up welding of corrosion protect- 
ing layers. 
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REFER ALSO TO CITATION(S) 30487, 30607, 30610, 30650, 31771 


30505 (JAERI-M—86-068) VHTR fuel irradiation tests 
by the in-pile gas loop, OGL-1 at JMTR. Nakata, H.; Saruta, 
T.; Tsuyuzaki, N.; Terada, H.; pong K. Gapan Atomic 
Energy Research Inst., Tokyo). r 1986. 20p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702207. 

Fuel and structural materials for the VHTR have been irra- 
diated in JAERI. The in-pile gas loop, OGL-1, in JMTR is an im- 
portant irradiation facility for VHTR fuel development. A series of 
irradiation tests has been performed in the loop to verify a fission 
product(FP) retention capability of VHTR fuels. Nine fuel elements 
have been irradiated since the loop was put into operation in 1977. 
Development of gaseous FP monitoring system and measurement 
of FP plate-out behavior have been also carried out, making use of 
FPs released from fuel element during irradiation. Described in this 
paper are the topical results of those fuel irradiation tests by the 
OGL-1. 


30506 (Juel—1984) EVA II/ADAM II pilot plant - con- 
struction and operation. Harth, R.; Niessen, H.F.; Vau, V.; 
Hoffmann, H.; Kesel, W. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Projekt Nukleare Fernenergie 
(NFE); Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.); Rheinische anahaiiaemetbs A.G., Koeln (Germa- 
ny, F.R.)). Mar 1985. 96p. (In German). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87751870. 

A nuclear district heating system with a nuclear reactor has 
been suggested for trial in the ‘prototype plant nuclear process heat’ 
(PNP). Presumably, the process of methane reforming wi!) both be 
fed into the nuclear district heating system and supply gas for hy- 
drogasification of coal (HKV). With these two tasks in mind, the 
whole EVA II/ADAM II plant was designed so that a wide range 
of operation parameters are covered including optimum conditions 
for both the NFE process and gasification for HKV. The ADAM 
II methanization plant is designed to fulfill the tasks of such piants 
in a NFE cyclic process: Transformation of the reformer gas to 
methane to the highes degree possible; with released heat, process 
temperatures must reach such a high level that the heat released 
can easily produce 540/sup 0/C superheated high-pressure steam. 
The reverse transformation of the reformer gas to methane allows 
the whole EVA II/ADAM II plant to be operated in all load 
ranges without consuming methane or other input gases. 
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REFER ALSO TO CITATION(S) 30615 
2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 30576, 30586, 30604, 30607, 30610 


30507 (CEA-CONF—8764) Design rules to prevent from 
elasto-plastic buckling. Autrusson, B.; Acker, D. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Etudes Mecaniques et Thermiques). Oct 
ns a ages (in French). (CONF-8610269—2). NTIS (US 

ly), PC A03/MF AO1. File Number DE87752099. 

From 5. national congress on pressure apparatus technology; 
Paris, France (22 Oct 1986). 

The development of fast neutron reactors requires the con- 
struction of mechanical structures which are subject to thermal 
transients. These structures being thin, there is a risk of important 
buckling. Studies developed in the general framework of dimen- 
sioning propose a simplified method. This method is based on the 
determination of the elastic critical load of the perfect structure and 
its correction by a reduction coefficient which takes into account 
the effect of tolerances, plasticity and a possible instable post-criti- 
cal behavior. This paper presents this method and its experimental 
validation, as also a comparison with the rules proposed by the 
CODAP 80 (C4 41) for structures subject to an external pressure 
load. This method has been introduced in the French Rules of 
design and construction of fast neutron reactor mechanical compo- 
nents (RCC-MR). 


30508 (CONF-870424—8) The performance of ENDF/B- 
V.2 nuclear data for fast reactor calculations. Atkinson, 
C.A.; Collins, P.J. (idaho State Univ., Pocatello (USA). 
Coll. of Engineering; Argonne National Lab., Idaho Falls, 
ID (USA)). 1987. Contract W-31109-ENG-38. 14p. NTIS, 
PC A02. File Number DE87006990. 

From American Nuclear Society international meeting on 
advances in reactor physics, mathematics and computation; Paris, 
France (27 Apr 1987). 

Calculations with ENDF/B-V.2 data have been made for 
twenty-five fast-spectrum integral assemblies covering a wide range 
of sizes and compositions. Analysis was done by transport codes 
with refined cross section processing methods and detailed reactor 
modelling. The predictions of fission rate distributions and control 
rod worths were emphasized for the more prototypic benchmark 
cores. The results show considerable improvements in agreement 
with experiment compared with analysis using ENDF/B-IV data, 
but it is apparent that significant errors remain for fast reactor 
design calculations. 


30509 (INIS-mf—9287) A study of a fast breeder reactor 
core without box-type elements on the basis of neutron physi- 
cal core design calculation and a comparative evaluation of 
the resulting properties. Loer, W. (Bochum Univ. (Germany, 
F.R.). Abt. fuer Maschinenbau). 11 Feb 1983. 186p. (In 
German). NTIS (US Sales Only), PC A09/MF AOL. File 
Number DE85780768. 

The essential physical properties and effects of the setup 
without box-type elements are as follows: a reduction of parasitic 
neutron absorption, which does not contribute to the fission or 
breeding yield, an increase of the breeding capture probability in U- 
238 due to a higher fuel volume and a simultaneous reduction of 
fission material, and a shift of the neutron spectrum to lower ener- 
gies due to stronger moderation. Additional improvements particu- 
larly of the sodium density reactivity effects can be expected by a 
reduction of the sodium content and a heterogeneous Core design. 
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30510 (JAERI-M—86-065) Experimental study of large 
scale axially heterogeneous LMFBR core at FCA, (6). Radial 
nuclear characteristics measurement on FCA assembly XIII-1 
and their analysis. lijima, S.; Okajima, S.; Hayase, T. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 139p. (in 
Japanese). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87702206. 

An experimental study for an axially heterogeneous LMFBR 
has been planned at FCA. Because enough plutonium fuel con- 
structing a full mockup core of a large scale LMFBR are not pre- 
pared on FCA, axial and radial nuclear characteristics have been 
measured using the respective partial mockup cores in the program. 
Assembly XIII-1 is the standard core for measurements of nuclear 
characteristics in the radial direction. Assembly XIII-1 is a sector 
type core and has a test region simulated a core region of an axially 
heterogeneous LMFBR at the core center. The test region is sur- 
rounded by the driver region fueled an enriched uranium. Follow- 
ing nuclear characteristics have been measured (i) criticality, (ii) re- 
action rate and reaction rate ratios, (iii) power distributions, (iv) 
material sample worths and (v) ByC control rod worths in the ex- 
periment. In order to examine data and method for the calculation 
of nuclear characteristics of the axially heterogeneous core, the 
analyses have been made using cross section library JENDL-2 and 
JAERI's standard calculation system for a nuclear characteristic of 
a fast reactor. In the experiment, power flattening has been ob- 
served at the radial direction, which caused by neutron spectrum 
change due to exist the internal blanket. While the calculation have 
underestimated the fission reaction rates except U-238 in the inter- 
nal blanket. 


30511 Advances in metallic nuclear fuel. Seidel, B.R.; 
Walters, L.C.; Chang, Y.I. (Fuels Technology in the Exper- 
imental Breeder Reactor II (EBR-II) Div. of Argonne Na- 
tional Lab.). Journal of Metals; 39: No. 4, 10-13(Apr 1987). 
Contract W-31-109-ENG-38. 

Metallic nuclear fuels have generated renewed interest for 
advanced liquid metal reactors (LMRs) due to their physical prop- 
erties, ease of fabrication, irradiation behavior, and simple reproc- 
essing. Irradiation performance for both steady-state and transient 
operations is excellent. Ongoing irradiation tests in Argonne-West's 
Idaho-based Experimental Breeder Reactor II (EBR-II) have sur- 
passed 100,000 MWd/T burnup and are on their way to a lifetime 
burnup of 150,000 MWd/T or greater. Metallic fuel also has a 
unique neutronic characteristic that enables benign reactor re- 
sponses to loss-of-flow without scram and loss-of-heat-sink without 
scram accident conditions. This inherent safety potential of metallic 
fuel was demonstrated in EBR-II just one year ago. Safety tests 
performed in the reactor have also demonstrated that there is ample 
margin to fuel element cladding failure under transient overpower 
conditions. These metallic fuel attributes are key ingredients of the 
integral fast reactor (IFR) concept being developed at Argonne 
National Laboratory. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
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30512 (N—87-17760, pp vp) Nuclear power supplies: 
their potential and the practical problems to their achieve- 
ment for space missions. Colston, B.W. May 1986. NTIS, 
PC A24/MF A0Ol. (NASA-TM—89321-VOL-2; NAS— 
1.15:89321-VOL-2; CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

Various issues associated with getting technology develop- 
ment of nuclear power systems moving at a pace which will sup- 
port the anticipated need for such systems in later years is dis- 
cussed. The projected power needs of such advanced space ele- 
ments as growth space stations and lunar and planetary vehicles 
and bases are addressed briefly, and the relevance of nuclear power 
systems is discussed. A brief history and status of the U.S. nuclear 
reactor systems is provided, and some of the problems (real and/or 
perceived) are dealt with briefly. Key areas on which development 
attention should be focused in the near future are identified, and a 
suggested approach is recommended to help accelerate the process. 
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30513 (UCID—20883) SPR-9 concept definition study: 
FY 1986 summary. Walter, C.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 7 Oct 1986. Contract W-7405- 
ENG-48. 45p. NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE87000845. 

This report summarizes the results of work undertaken to 
advance ein of the SPR-9 MMW power reactor. Gas-cooled 
thermal reactors coupled with Brayton cycle power conversion 
appear feasible and have several attractive features for multi-mega- 
watt space power systems. The high temperature capability of the 
reactor removes it as the limiting component on system perform- 
ance. The low fuel inventories required make systems based on 
thermal reactors a lesser safeguard risk. However, an advanced ra- 
diator design must be developed to reduce system mass. (JDH) 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 30241, 30612, 30676 


30514 (AEA-INFCIRC—287) Text of the Agreement of 
22 September 1980 concerning the Agency's assistance to Ma- 
laysia for the establishment of a research reactor pro; 
(International Atomic Energy Agency, Vienna (Austria)). 
Feb 1981. 10p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702098. 

The full text of the agreement between Malaysia and the 
International Atomic Energy Agency concerning the establishment 
of a research reactor is presented. 1 tab. The INIS record includes 
IAEA-INFCIRC-287(Mod.1) of February 1982. 


30515 (IAEA-INFCIRC—292) Text of the Agreement of 
ee ee ee 
of safeguards relating to the Vandellos nuclear power 
(international Atomic Ener 


Agency, Vienna (Aus- 
. NTIS (US 


les Only), PC A02/MF 


plant. 
tria)). Feb 1982. 1 
A01. File Number DE87702103. 

Hard copies are available in English and Spanish from 
IAEA Division of Publications, Distribution Unit. 

The full text of the agreement between Spain and the Inter- 
national Atomic Energy Agency for the application of safeguards 
relating to the Vandellos Nuclear Power Plant is presented. 


30516 CINIS-mf—10880) 2. Report: 1 January 1984 - 31 
December 1984, (Council for Nuclear Safety, Pretoria 
(South Africa)). 1985. 14p. (In Afrikaans). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87702190. 

During 1984 the Licensing Branch of the Atomic Energy 
Corporation submitted recommendations in connection with the 
commissioning of Unit 1 of the Koeberg reactor. In March 1984 
initial criticality and the low power testing phase were recommend- 
ed. In August 1984 full commercial operation of the Unit 1 reactor 
was permitted. The Council received a presentation on the criteria 
adopted for the selection of the Vaalputs waste disposal facility. 
The Council also received presentations giving the criteria which 
would be adopted in the selection of suitable sites for possible 
future nuclear power stations. 


30517 ge i etic Nondestructive exami- 
nation (NDE) reliability for inservice inspection of light water 
reactors: Semi-annual report, 1986-September 1986. 
Doctor, S.R.; Bates, D.J.; Deffenbaugh, J.D.; Good, M.S.; 
Heasler, P.G; Mart, G.A.; Simonen, F.A.; Spanner, J.C; 
Taylor, T.T.; Van Fleet, LG. (Pacific Northwest Lab., 
Richland, WA (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering). Apr 1987. 
Contract AC06-76RL01830. . (PNL—S711-Vol.5). 
NTIS, PC A03/MF AO1 - GPO. File Number T187009390. 
Evaluation and Improvement of NDE Reliability for Inserv- 
ice Inspection of Light Water Reactors (NDE Reliability) Program 
at the Pacific Northwest Laboratory was established by the Nucle- 
ar Regulatory Commission to determine the reliability of current in- 
service inspection (ISI) techniques and to develop recommenda- 
tions that will ensure a suitably high inspection reliability. The ob- 
jectives of this program include determining the reliability of ISI 
performed on the primary systems of commercial light-water reac- 
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tors (LWRs); using probabilistic fracture mechanics analysis to de- 
termine the impact of NDE unreliability on system safety; and eval- 
uating reliability improvements that can be achieved with improved 
and advanced technology. A final objective is to formulate recom- 
mended revisions to ASME Code and Regulatory requirements, 
based on material properties, service conditions, and NDE uncer- 
tainties. The program scope is limited to ISI of the primary systems 
including the piping, vessel, and other inspected components. This 
is a progress report covering the programmatic work from April 
1986 through September 1986. 


2108 Economics 


30518 (INIS-BR—605) Nuclear program review. Brito, 
S.; Rosa, L.P.; Carvalho, ae de; Simon, D.N. 
(FURNAS, Rio de Janeiro (BB ; Rio de Janeiro Univ. 
(Brazil). Coordenacao dos Programas de Pos-graduacao de 
Engenharia, NUCLEBRAS, Rio de Janeiro (Brazil)). 1985. 
Tp. (In Portuguese). (CONF-8512122—1). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702162. 

From Seminar alternatives for an energetic policy; Sao 
Paulo, Brazil (19 Dec 1985). 

A review of the Brazilian Nuclear Program based in Brazil- 
ian energy perspectives, in world-wide technology evolution and in 
international and national economic context is done. The objetive is 
look for subsidies for new decisions related to the future of pro- 
gram, taking in account the acquired experience and new data cre- 
ated by evolution of internal and external political and technologi- 
cal conjuncture. (M.C.K.). 


30519 (INIS-mf—10885, pp 89-98) Some aspects affect- 
ing the concept of development of nuclear power complex. 
Rajci, T.; Rousek, J.; Sladek, V. 1985. (In Slovak). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780124. 

In Collection of papers 1984. 

Based on the envisaged development of electric power con- 
sumption, the demands are discussed on its generation by nuclear 
power plants. Nuclear power plants will contribute towards meet- 
ing increased demands by the commissioning of WWER-1000 units, 
by increasing the number of nuclear power plants, increasing the 
unit power and by extending their service life. The possibility of 
building four WWER-1000 units in one locality, the heating the 
surrounding area and the decommissioning of nuclear power plants 
after reactor shut-down are discussed from the economic point of 
view. (J.C.). 
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30520 (PPA-T—59) Current development in data acqui- 
sion and processing system for reactor noise analysis in PU- 
SPATI. Mohamad Amin Sharifuldin Salleh. (Unit Tenaga 
Nuklear, Bangi, Selangor (Malaysia); Nippon Atomic Indus- 
try Group Co. Ltd., Tokyo). Nov 1986. 14p. (CONF- 
861133—1). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87702244. 

From 1. Asian symposium on research reactors; Tokyo, 
Japan (18 Nov 1986). 

A data acquisition and processing system for reactor noise 
analysis is described. It consists of four-channel isolation amplifier, 
a seven-channel DC amplifier, a four-channel analog to digital con- 
verter, analog filters, a microcomputer system and a plotter. This 
system is being applied to investigate the reactor dynamics of the 
PUSPATI TRIGA MK II reactor. 
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$0521 (EPRI-NP—4574-CCM-Pt.2-Ch.9-Vol.2) ARMP- 
02 documentation: Part 2, Chapter 9: PDQ7-E computer code 
manual: Volume 2, PDQ7-E/HARMONY user’s manual. 
Rothleder, B.M. (Science Applications International Corp., 
McLean, VA (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Apr 1987. 291p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920408. 

This volume provides an understanding of the methodology, 
the input, and the output of the PDQ7/HARMONY code through 
use of the following avenues of information: germane excerpts from 
basic references; detailed explanation of input structures and func- 
tions; extensive use of illustrative diagrams and tables; incorporation 
of applicable input tabulations; availability of unabridged output; 
thorough cross-referencing within the body of the volume and by 
means of several appended indexes. 


30522 (EPRI-NP—4574-CCM-Pt.2-Ch.9-Vol.1) ARMP- 
02 documentation: Part 2, Chapter 9: PDQ7-E computer code 
manual: Volume 1, EPRI modifications to PDQ7-V2. Poets- 
chat, G.R.; Vossahlik, J.E. (GRP Consulting, Beaverton, 
OR (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. 169p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920417. 
PDQ7E V2 is a modified version of the PDQ7 Version 2 
program released by Bettis Atomic Power Laboratory in 1972. 
PDQ7E V? is a nuclear reactor analysis program which solves the 
neutron diffusion equations in one, two or three dimensions and 
also performs depletion calculations. Steady state solutions of the 
flux and power distributions and the reactivity are obtained. A 
specified interval of depletion may be input, resulting in the predic- 
tion of nuclide concentrations via the depletion equations. PDQ7E 
V2 is a few group program, i.e., up to five lethargy groups are per- 
mitted. The PDQ7E V2 program has been installed on the CDC 
and IBM computer systems using the EPRI Environmental Library 
Subroutines. Special EPRI capabilities have been installed. 


2202 Components And Accessories 
REFER ALSO TO CITATION(S) 30589, 30597, 31101 


30523 (CEA-CONF—8765) Simplified fatigue analysis. 
Autrusson, B.; Brouard, D.; Foglia, S.; Moulin, D. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). “i d’Etudes Mecaniques et Thermiques). Oct 
oo ee French). (CONF-8610269—3). NTIS (US 

y), PC A02/MF AO1. File Number DE87752100. 

From 5. national congress on pressure apparatus technology; 
Paris, France (22 Oct 1986). 

Pressure apparatus components subjected to thermal tran- 
sients (e.g.) may be damaged by fatigue. Cracks appear in the zones 
of deformation concentrations. The aim of the present work is the 
evaluation of the deformation variation in discontinuities by means 
of simplified methods. This study presents and applies practical 
methods available in construction codes to an experimental investi- 
gation representing industrial cases. Three methods are briefly pre- 
sented: the method ASME section III, the method RCC-MR, and 
the finite element elastoplastic method. One pays attention to the 
conditions of application of the different methods, the results they 
give to compare them with regard to the test. Finally one starts the 
examination of their justification and the judgement of their effi- 
ciency and safety. 


30524 (CEA-CONF—8766) Influence of the screwed 
length on the failure of a screwed assembly. Brelivet, J.C.; 
Brouard, D.; Lebey, J.; Moulin, D. (CEA Centre 5 en 


d'Etudes Mecaniques et Thermiques). Oct 1986. 17 
French). (CONF-8610269—4). NTIS (US Sales Only 
A02/MF A01. File Number DE87752101. 


From 5. national congress on pressure apparatus technology; 


Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). a 


Paris, France (22 Oct 1986). 

This paper presents an experimental study on screwed as- 
semblies M14, at the ambient temperature, tested until failure under 
the tensile strength of a test machine in laboratory. The study deals 
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with the failure mode of the screwed length and the relative differ- 
ence of the tensile properties of the screw and of the screwed as- 
sembly. Calculation criteria for the dimensioning of screwed assem- 
blies available in classical construction codes and more particularly 
in the RCC-MR (Design and Construction Rules for the Mechani- 
cal Components of Fast Reactors) have been compared to the ex- 
perimental results. Unscrewing conditions are evaluated after the 
application of the maximal tensile force. 


30525 (CEA-CONF—8768) Experimental analysis of pro- 
gressive buckling. Clement, G.; Lebey, J.; Roche, R.L. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d'Etudes Mecaniques et Thermi- 
aa (in French). (CONF-8610269—1). 
y), PC A03/MF AO1. File Number 

DE87752098. 

From 5. national congress on pressure apparatus technology; 
Paris, France (22 Oct 1986). 

The experimental study of progressive buckling has been 
carried out with thin 316 L stainless steel subject simultaneously to 
a primary load of compression (imposed force) and to a secondary 
load of cyclic torsion (imposed deformation). The method present- 
ed here can be applied to nuclear or non nuclear energy fields. 11 
refs. 


30526 (EPRI-NP—5067-Vol.1) Good bolting practices: A 
reference manual for Nuclear Power Plant Maintenance Per- 
sonnel: Volume 1, Large bolt manual. Bickford, J.H.; 
Looram, M.E. (Raymond Engineering, Inc., Middletown, 
CT (USA); Looram Engineering, Yalesville, CT (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). 
1987. 161p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920400. 

This volume is a reference manual designed to help solve or 
prevent bolted joint problems. The manual allows identification of 
typical problems such as leaks, vibration loosening, fatigue, stress 
corrosion cracking, and so on. This manual gives field proven tech- 
niques for correcting these problems. Careful and thoughtful appli- 
cation of the suggestions contained here should minimize bolted 
joint problems. (JDH) 


30527 (INIS-mf—10887, pp 42-47) Automated welding 
stations for nuclear installation manufacture. Bartak, ai 
Elckner, J. 1985. (In Czech). NTIS (US Sales Only), PC 
AO7/MF AOl. File Number DE87702192. (CONF- 
8506352—Pt.1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The possibility is studied of the automation and mechaniza- 
tion of welding operations in the manufacture of the pressure vessel 
and the reactor lid. Complex automation cannot be introduced be- 
cause of the exactingness of the production cycle but attention is 
focused on the automation and mechanization of the individual op- 
erations. Selected workplaces are described (welding of peripheral 
welds, welding on spherical surfaces, single purpose welding de- 
vices) which use advanced production methods and elements of 
modern technology. Automated and mechanized production re- 
quires the systems approach and the application of group and type 
technology. (J.C.). 


30528 (INIS-mf—10887, pp 74-79) Computer-aided 
design of cable nets for nuclear power plants. Bratranek, M.; 
Ksandr, V. (Elektromont Prague, Czechoslovakia). 1985. 
(In Czech). NTIS (US Sales Only), PC A07/MF A0O1. File 
Number DE87702192. (CONF-8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

An ES 1033 computer was used for designing cable lines 
through several separate systems while assuring the safety of nucle- 
ar power plants. Used as input data were orders nd lists of cable 
connections, routes and their equipment. The method of checking 
and modifying input data is described. The cable route is searched 
for in the working memory into which were read 4 fields describ- 
ing the cable routes for the processed systems. The algorithm is de- 
scribed for the selection of the optimum route. With regard to 
output documentation, instructions were written for the processing 
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of the inventory of cable connections bedded in the routes and of 
cable sections. The program is written in the PL/1 language and 
allows to process the laying of up to 6000 cables in the layout of 
the cable area. (J.C.). 


30529 et ee Approximate methods for 
fracture analyses of through-wall cracked pipes. Brust, F.W. 
(Battelle Columbus Div., OH (USA); Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering 
Safety). Feb 1987. 119p. (BMI—2145). NTIS, PC A06/MF 
A0l - GPO. File Number T187900550. 

Current leak-before-break analyses involve assessing the 
load-carrying capacity of through-wall cracked pipe. Five predic- 
tion techniques have been evaluated in this report. The technical 
basis for two analysis methods developed in the Degraded Piping 
Program are presented in this report. Other methods based on the 
J-integral/tearing modulus theory are evaluated. These J-estimation 
schemes are all relatively simple to use compared to finite element 
analysis. Predicting the fracture performance can be achieved very 
quickly, and can be done through the use of an IBM PC computer 
code called NRCPIPE. The assessments of the five methods in- 
volved comparing the experimental data to the predicted load 
versus load-point displacement curves. This has been done for both 
carbon steel and stainless steel pipes with cracks in the base metal, 
as well as stainless steel pipes with cracks in TIG or submerged arc 
welds. In addition, both deformation and modified J-R curves were 
used in the assessments. Finally a sensitivity study has been made to 
show that the reference stress used in the Ramberg-Osgood relation 
could be based on either the yield strength or the flow stress if the 
coefficient a is properly adjusted. 


30530 (TGL—43275/01) Nuclear power plants. Metallic 

See ee Oat Se ee ee 

Berlin (German Democratic Republic)). 

Mar 1985. 6p. (in German). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE87702250. 

Technical rules are presented for preparation, manufacturing, 


testing, and control of welded joints of structural steel linings of 
containments. 


(TGL—43275/02) Nuclear power plants. Metallic 
Messwesen und 
Democratic a 
aes NTIS (US Sales Only), PC 
A02/MF AOI. File Number DE87702251. 
Technical rules are given for test procedures and for scope 
and evaluation of tests carried out on welded joints in structural 
steel linings of containments. 


90532 (TGL—43275/03) Nuclear power plants. Metallic 


Berlin (German Democratic aan ae 
. 2p. (in German). NTIS oa Sales Only), PC 
A02/MF AO1. ‘File Number DE87702252 
Technical rules are given for preparation, manufacturing, 
testing and control of welded joints of structural steel linings in nu- 
clear power plants with the exception of the containment. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 30549, 30550, 30551, 30557, 30563, 30574, 
30575, 30591, 30661 


30533 er ae ene T297) Application of texture in 
predicting nuclear fuel cladding creep. Daugherty, W.L.; 
toes K.L. (North Carolina Staie Univ., Raleigh (USA)). 
[1985]. Contract AC05-760R00033. 32p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE87009213. 

X-ray diffraction techniques have been used to measure the 
texture of zircaloy-4. From the x-ray data, the crystallite orientation 
distribution function (CODF) is generated, which describes quanti- 
tatively the statistical distribution of grain orientations with regard 
to a reference coordinate system. Procedures for evaluating the ani- 
sotropy parameters in the modified Hill equation (R and P) from 
the CODF are discussed. Combining this with a knowledge of the 
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active slip systems, anisotropy of creep behavior can be predicted 
for a given stress state. Alternatively, these same anisotropy param- 
eters can also be obtained from creep test data using appropriate 
mechanical deformation concepts. These R and P parameters are 
used to predict the creep behavior of fuel rod cladding both out-of- 
pile and in-pile. An excellent agreement is noted between model 
predictions and experimental results of post-irradiation examination. 
We summarize here the procedures involved in obtaining the ani- 
sotropy parameters from either crystallographic texture data or 
creep test data, and those for predicting the post-irradiation clad- 
ding dimensions using these parameters. 


30534 (JAERI-M—86-082) Benchmark calculations for 

neutron-interacting system by the criticality code-system 
JACS. Nomura, Y.; Okuno, H.; Inoue, H. (Japan Atomic 
Energy Research Inst., Tokyo). Jun 1986. 54p. (in Japa- 
nese). NTIS (US Sales Only), PC A04/MF AO0O1. File 
Number DE87702214. 

A series of benchmark tests has been performed since 1980 
in order to examine the capability of JAERI’s criticality-safety 
evaluation code-system JACS. This report presents the results of 
benchmark calculations on fissile array experiments with the 
Monte-Carlo code KENO-IV and the multigroup data library 
MGCL as a part of the JACS code-system. The experimental sys- 
tems selected from USA publication vary in moderating ratio, phys- 
ical/chemical property of nuclear fuel, reflecting condition, shape/ 
size of array unit, distance between units, array size, from case to 
case. The calculated k/sub eff/’s for 108 cases in all distribute from 
0.945 to 1.025. This distribution width is presumably due to the 
bias-errors in the calculated k/sub eff/’s, since the KENO-IV statis- 
tical error, some 0.007 at maximum standard deviation, predicts 1/2 
or 1/3 of the width. The bias-errors in calculated k/sub eff/’s are 
acknowledged to be caused by the variation of the moderating 
ratio, the reflecting condition together with the distance between 
units. 


30535 (KFKI—1986-92/G) Program system SSYST-3 and 
its implementation. Vigassy, J. (Hungarian Academy of Sci- 
ences, Budapest. Central Research Inst. for Physics). Dec 
1986. 20p. (In Hungarian). NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE87702228. 

The installation of the program system SSYST-3 became 
possible by the use of ESR-1045 computer. This system replaces 
SSYST-2 which was used formerly for fuel analysis at the Central 
Research Institute for Physics (CRIP). This report gives the de- 
scription of the system, the experiences obtained during installation 
and the course of development of the SSYST code versions. The 
problems of practical application of the system in the CRIP are also 
discussed. 28 references, 2 figures. 


30536 Optical scanning apparatus. Villarreal, R.A. (to 
Dept. of Energy). US Patent Application 6-795,604. 6 Nov 
1985. 17p. Contract AC06-76FF02170. DE87007266 NTIS, 
PC ‘A02/MF A01; 1; GPO Dep. File Number DE87007266. 
An optical scanner employed in a radioactive environment 
for reading indicia imprinted about a cylindrical surface of an arti- 
cle by means of an optical system including metallic reflective and 
mirror surfaces resistant to degradation and discoloration otherwise 
imparted to glass surfaces exposed to radiation is described. 
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REFER ALSO TO CITATION(S) 30587, 30597, 30650, 30663, 32433, 32434 


30537 (INIS-mf—10860) Programme to reduce down-time 
and site radiation dose through improvements in control rod 
design. Izatt, J.A.; Scobie, J. (Scottish Universities Research 
and Reactor Centre, Glasgow (UK)). 1983. 14p. (CONF- 
831109—8). NTIS (US Sales Only), PC ‘A02/ME A01. File 
Number DE87702173. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

In many nuclear facilities a high proportion of the total radi- 
ation dose to staff may be ascribed to very few routine operations. 





22 NUCLEAR REACTOR TECHNOLOGY 
2204 Control Systems 


Often this critical operation will require significant shut-down time, 
both to perform the function itself and to allow sufficient decay 
time to reduce radiation levels to acceptable values. This situation 
arises on the UTR-300 reactor at S.U.R.R.C., where over the 
twenty years of operation it has been found necessary to carry out 
preventive, and on some occasions remedial, maintenance at least 
once per year on the in-core elements of the control rod assemblies. 
This had led inevitably to reduced availability of the reactor and to 
significant overall radiation doses to the few long-serving staff 
members who carry out this work. The source of the problem 
seems to lie in the basic design of the assemblies, which may have 
been adequate for the original 10 KW versions of this reactor, but 
has proven to be deficient in several respects at the present 300 
KW operating level. In an attempt to reduce down-time and radi- 
ation dose to staff a radical re-design of the control assemblies was 
undertaken in-house, and a conversion programme has been under- 
way over the last two years. Details of the design improvements 
are presented with a discussion of the operating experience to date. 


30538 (INIS-mf—10887, pp 130-137) Current state and 
prospects of reactor noise diagnostics in the world. Dach, K. 
1985. (in Czech). NTIS (US Sales Only), PC A07/MF AOl1. 
File Number DE87702192. (CONF-8506352—Pt. 1). 

From AUTOS ‘85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The use of noise diagnostics is described in the early detec- 
tion of failures in the operation of a nuclear power plant. Reactor 
noise is classified by noise source and noise carrier. Noise analysis is 
used for early diagnosis of failures of the integrity of components of 
the primary circuit, the failure of detectors, the incorrect function 
of cable routes and anomalies in the thermohydraulic process. The 
method is based on processing the stochastic signal which is usable 
for the interpretation of various phenomena. Most frequently aplied 
is neutron noise diagnostics (frequency range 0 - 50 Hz) using 
standard instrumentation without disturbing the operation of the re- 
actor core by installing additional instruments. In-pile detectors of 
neutron flux density serve the detection of anomalies in coolant 
flow, of dangerous vibrations of fuel and regulating assemblies, and 
of local boiling. The results of the measurement of neutron noise 
carried out in pressurized water reactors are generalized. (J.C.). 


30539 (INIS-mf—10887, pp 225-230) Problems of in- 
service diagnostics for Czechoslovak nuclear units, presented 
at AUTOS conferences. Grof, V.; Brejcha, M. 1985. (In 
Czech). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87702192. (CONF-8506352—Pt. 1). 

From AUTOS ‘85: conference on automation in engineering; 
Pizen, Czechoslovakia — 1985). 

Problems of technical diagnostics, especially in the field of 
nuclear power as reflected in papers presented at AUTOS confer- 
ences on automation in engineering in the years 1979-1985 are as- 
sessed. The number of papers indicates the development of the de- 
scribed problem area with regard to concept, hardware and soft- 
ware and in recent years also in practical application. A definition 
is presented of the concept of technical diagnostics. A survey is 
presented of problems discussed at different AUTOS conferences 
including the diagnostics of the integrity of materials and the exper- 
imental diagnostics assembly (AUTOS 1979 - 80), diagnostics as a 
discipline and its subsystems (AUTOS 1982), including diagnostic 
systems for experiments with the reactor zone of the LR-O reactor 
and discussions on the importance of technical diagnostics for the 
operation of nuclear power plants, and concrete experiences with 
the application of technical diagnostics (AUTOS 1985). 


30540 (INIS-mf—10887, pp 159-165) External neutron 
system of WWER-440 reactor (AKNP- 


instrumentation 
SUGAN) and experience with its commissioning. Drab, F.; 
Dvorak, F.; Sikova, A.; Sarnak, J. (Vyskumny Ustav Jadro- 
vych Elektrarni, Jaslovske Bohunice, Czechoslovakia). 
1985. (In Czech). NTIS (US Sales Only), PC A07/MF AO1. 
File Number DE87702192. (CONF-8506352—Pt.1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 


information is presented on the new modern multi- 
channel measuring system of external neutron instrumentation -the 
AKNP-2 (SUGAN) which allows to measure neutron power and 
the reactor period in the broad dynamic range of (10~® to 110)% of 
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rated neutron power. The SUGAN system consists of four subsys- 
tems - the subsystem of reactor control and protection, of reactor 
shut-down control, of refuelling control, and an independent neu- 
tron measuring subsystem. The subsystems are based on a neutron 
measurement channel consisting of a detection route and an elec- 
tronic measuring channel. The individual subsystems are character- 
ized and the layout of the AKNP-2 system given. (J.C.). 


30541 (INIS-mf—10887, pp 237-242) Linear step drive. 
Haniger, L. 1985. (In Czech). NTIS (US Sales Only), PC 
A0O7/MF AOl. File Number DE87702192. (CONF- 
8506352—Pt.1). 

From AUTOS '85: conference on automation in engineering; 
Plzen, Czechoslovakia (18 Jun 1985). 

A modernized step drive designed for controlling the regu- 
lating device of the WWER-1000 reactor is described. The drive 
secures power plant operation under seismic activity with an inten- 
sity of up to 9 on the MSK scale. The regulating device is connect- 
ed with a pull bar provided with radial recesses into which fit two 
systems of catches (fixing and pulling). The total lift of the pull bar 
is 3500 mm. The up and down travel of the bar is provided by the 
opening and closing of the two systems of catches which are elec- 
tromagnetically controlled. An alarm signal will disconnect the 
supply of all coils, all catches will open and the pull bar with the 
regulating device will drop into the reactor core. In case of leakage 
in the upper part of the drive the catches will close owing to the 
pressure gradient of water and the travel of the bar will be halted. 
Positions are indicated using induction coils which are placed in the 
pressure pipe. (J.C.). 


30542 (INIS-mf—10887, pp 33-41) Experience with im- 
plementation of diagnostic system at Dukovany nuclear power 
plant. Barak, M.; Prokop, K. (Jaderna Elektrarna, Duko- 
vany, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC AO7/MF AOl. File Number DE87702192. 
(CONF-8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The stages of the implementation of the diagnostic system at 
the first unit of the Dukovany nuclear power plant are described. 
The project was designed to use in-service diagnostics to monitor 
selected components of the primary circuit using a vibroacoustic di- 
agnostic system. Piezoelectric acceleration pick-ups were used - 34 
pieces placed on the reactor, the primary circuit piping, the main 
closing valves and the circulating pump, the steam generator and 
the pressurizer. The spatial density of neutron flux was measured as 
a complement of the vibroacoustic measurements. A program was 
compiled for testing the coordination of the individual assemblies of 
the system of in-service diagnostics, of functional pathways, the 
condition of components of the primary circuit and its parameters. 
The subsystems used for monitoring vibrations of the components 
of the primary circuit and for the detection of loose parts are de- 
scribed as well as the possibilities of the ADT 4410 computer 
system used. (J.C.). 


30543 (INIS-mf—10887, pp 144-155) Draft system of in- 
service diagnostics for Czechoslovak WWER 440 nuclear re- 
actors. Drab, F. 1985. (In Czech). NTIS (US Sales Only), 
PC A07/MF AOl1. File Number DE87702192. (CONF- 
8506352—Pt.1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

Based on experiences with the commissioning of the AKNP- 
2 (SUGAN) system of out-of-reactor neutron measurements at the 
ist unit of the Czechoslovak V-2 nuclear power plant and in close 
cooperation with Czechoslovak personnel and with the supplier of 
the AKNP system, a subsystem of in-service diagnostics was de- 
signed for Czechoslovak WWER-440 reactors. This subsystem 
allows to resolve a wide range of diagnostic problems of the 
WWER-440 reactor. It is suggested that it should be incorporated 
in the complex system of in-service diagnostics for Czechoslovak 
WWER-440 nuclear reactor units. The system also resolves the 
protection of the reactor. The individual components of the subsys- 
tem are listed (measurement and evaluation system, cable lines, 
common connector for the reception of information signals, and in- 
formation channel). It was proved that in Czechoslovak conditions 
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such diagnostic subsystems may successfuly be used in combination 
with Soviet measuring systems. 


30544 (INIS-mf—10887, pp 191-197) Feed control of 
steam generators for amie type nuclear power plants. 
Friedberger, Z. (Energoprojekt, Prague, Czechoslovakia). 

1985. din’ Czech). NTIS cus: ‘Sales Only), PC A07/MF AOl. 

File Number DE87702192. (CONF-8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

A new control system for feeding the steam generator of the 
Mochovce nuclear power plant is described. In contrast to previous 
systems the feed pumps with variable speed allow minimal throt- 
tling of the valves of the feed heads and guarantee compensation of 
dynamic failures. The position of the valves of the feed heads is 
used as the controlled variable for providing the required water 
level in steam generators. In case the operating point of the pump 
exceeds the permissible limit a new steady state may be reached by 
reducing the speed of the pump and closing the valves of the feed 
head. The designed control circuit consists of a circuit of steam 
generator level control, the circuit for controlling the speed of feed 
pumps and the circuit of operating range protection, and is substan- 
tially more complex than equipment used so far. (J.C.). 


30545 (INIS-mf—10887, pp 207-217) In-service diagnos- 
tics software for the first Czechoslovak WWER-440 nuclear 
units. Grof, V. 1985. (In Czech). NTIS (US Sales Only), PC 
AO7/MF AOl. File Number DE87702192. (CONF- 
8506352—Pt. 1). 

From AUTOS ’85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 19: - 

The programs have a mod: structure and operate in real 
time. User programs are divided into the following groups: infor- 
mation on the disk system, measurement of diagnostic signals, iden- 
tification of immediate state, data interpretation, communication be- 
tween different parts of the system. The system's software contains 
operation systems, diagnostic, service and loading programs, user 
software includes disk and non-disk operation system programs. 
The properties of certain program groups are summed up as are the 
methods used for selecting the required functions. The described 
software is capable of providing the complex operation of hardware 
for measuring and partial and will be put into operation 
at the Dukovany nuclear power plant. (J.C.). 


30546 ee pp 218-224) Experience with 
application of neutron instrumentation Tesla NR-1000. Grof, 
V. 1985. (in Czech). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE87702192. (CONF-8506352—Pt. 1). 

From AUTOS ’85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

Experience is summed up with the preparation, installation 
and commissioning of the NR-1000 neutron instrumentation which 
was used within the experimental testing and diagnostic system for 
testing the kinetics of the model of spatial dynamics of the reactor 
core of the LR-0 reactor in UJV Rez. The parts of the measuring 
system are described. The evaluation system will be based on a dig- 
ital computer, probaiyily an SM 3-20 and an HP 9845. The modifica- 
tions are described of certain models which were made in the 
course of commissioning the NR-1000 control system of the LR-O 
reactor. Following the installation of 33 + 3 measuring channels 
(1986), experiments will be made with the WWER-1000 reactor 
core (1986-88). (J.C.). 


30547 (SAND—86-1067C) Hydrogen generation during 
fuel-coolant interactions. Young, M.F.; Berman, M.; Pong, 
L.T. (Sandia National Labs., Albuquerq que, NM (USA); 
Technadyne, Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 26p. (CONF-860911—29). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87009054. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

During a severe nuclear plant accident, molten fuel can con- 
tact water in the core region, the lower plenum, or in the cavity 
below the reactor vessel. The interactions that take place can vary 
from benign boiling to explosive vaporization. If the fuel contains a 
metallic component, rapid oxidation of the metal can occur during 
the fuel-coolant interaction (FCI). The hydrogen generated from 
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this reaction can increase the threat to containment integrity. Ex- 
periments have been conducted with 10 to 20 kg of two kinds of 
thermite-generated molten fuel simulants: corium and iron-alumi- 
num oxide. Both saturated and subcooled water were employed as 
coolants. Explosive and nonexplosive FCIs were observed. Up to 
30% of the metal was reacted in some cases. For some of the tests, 
the extent of reaction appeared to depend more on the water sub- 
cooling than on the degree of fragmentation as measured by post- 
test sieving. Models of hydrogen generation are proposed and com- 
pared to a broad range of experiments. Predictions agree qualita- 
tively with many of the experimental observations. A more accu- 
rate model of hydrogen generation would have to be coupled to a 
dynamic thermal-hydraulic calculation of the important phases of 
an FCI: coarse mixing, fine fragmentation, explosion propagation 
and vapor expansion. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 30608, 30609, 30645 
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REFER ALSO TO CITATION(S) 30198, 30482, 30502, 30503, 30504, 30537, 
30575, 30587, 30592, 30619, 30620, 30621, 30622, 31348 


30548 (EUR—9811) 1984 operation of the high flux reac- 
tor: Multiannual programme of the Joint Research Centre, 
1984-1987. (Commission of the European Communities, 
Petten (Netherlands). Joint Nuclear Research Center). 1985. 
27p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86701186. 

The programme resources in 1984 were largely devoted to 
the replacement of the old reactor vessel and its peripheral equip- 
ment. The original vessel had been in operation for more than 20 
years and doubts had arisen about the condition of the aluminum 
tank after so long an exposure to neutrons. The operation, which 
had never been attempted before on a reactor of that size and com- 
plexity was planned and prepared over a number of years to take 
advantage of the occasion to provide a much improved vessel, in- 
corporating the latest design features. The plant was shut down at 
the end of November 1983 and the 14 months operation began with 
a short cooling-off period for decay of short lived radioactivity fol- 
lowed by removal of the old tank and its dissection into pieces con- 
venient for consolidation and storage as radioactive waste. After 
decontamination of the shielding pool, the new vessel and neutron 
beam tubes were installed and the reactor was recommissioned. 
Routine 45 MW operation was resumed on 14 February 1985 and 
has been uneventful since then. 


30549 (HEDL-SA—3452-FP) Performance of titanium 
stabilized D9 cladding and ducts. Makenas, B.J. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
Apr 1986. Contract AC06-76FF02170. llp. (CONF- 

86093117). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87007439. 

From International conference on reliable fuels for liquid 
metal reactors; Tucson, AZ, USA (7 Sep 1986). 

A series of mixed oxide UOQ2-PuO2 Liquid Metal Reactor 
(LMR) Fuel assemblies using D9 alloy cladding and/or ducts have 
been irradiated to high exposure in the Fast Flux Test Facility 
(FFTF) with very encouraging results. D9 is a titanium modified 
variant of 316 stainless steel. The highest burnup attained for 316 
stainless steel clad driver fuel pins in FFTF has been achieved in an 
assembly with a cold worked D9 duct while assemblies which si- 
multaneously utilize both D9 ducts and D9 clad pins have achieved 
burnups as high as 155 MWd/kgM with a corresponding fast 
fluence of 25 x 1072 n/cm?. The cold worked D9 ducts demonstrat- 
ed less length increase and less dilation than their Coid Worked 316 
SS counterparts. The D9 pins also showed less length and diameter 
increase than comparable 316 SS pins with less evidence of defor- 
mation due to interference between the pin bundle and the duct. 
Corrosion behavior at the inner and outer surface of the D9 clad- 
ding has proved to be very similar to that of 316 stainless steel. 
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30550 (HEDL-SA—3457-FP) Transient performance of 
FFTF [Fast Flux Test Facility] reference fuel. Weber, E.T.; 

Hunter, C.W.; Thielges, J.R.; Pitner, A.L.; Bard, F.E. (Han- 

ford Engineering Development Lab., Richland, WA 
(USA)). 4 Apr 1986. Contract AC06-76FF02170. 12p. 
(CONF-860931—22). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87009509. 

From International conference on reliable fuels for liquid 
metal reactors; Tucson, AZ, USA (7 Sep 1986). 

Fourteen irradiated Fast Flux Test Facility (FFTF) fuel pins 
were subjected to representative overpower transients in six flow- 
ing sodium loop experiments conducted in the TREAT reactor. 
The transient tests were extended to substantial overpower levels 
well beyond protected levels, with some tests intentionally run to 
failure to identify failure thresholds and characteristics. Test varia- 
bles included transient ramp rate (5, 50, and 100 cents/s) and 
burnup (2 to 58 MWd/kg). Performance limits and failure charac- 
teristics were identified, and cladding strain and fuel melting data 
were obtained for development and verification of transient analysis 
codes. The test results demonstrated that FFTF Reference fuel pins 
are capable of surviving overpower levels well beyond the FFTF 
secondary Plant Protection System (PPS) trip limit of 1.25 times 
normal rated power. Based on analytical evaluations to interpolate 
and extrapolate test results to the full range of burnups and condi- 
tions identified for off-normal events, the FFTF Reference fuel 
transient performance meets design objectives up to and beyond 
coal exposures. 


30551 (HEDL-SA—3507-FP) FFIF/IEM [Fast Flux 
Test Facility/Interim Examination and Maintenance] cell fuel 
pin weighing system: Remote maintenance design consider- 
ations. Gibbons, P.W. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Jun 1986. Contract AC06- 
76FF02170. 27p. (CONF-861102—42). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87009505. 

From American Nuclear Society and Atomic Industrial 
Forum es I Pin Weignin whine n, DC, USA (16 Nov —_ 

eighing Machine has been developed for use in 

the Fast Flux Test Facility “EFTF) Interim Examination and Main- 
tenance (IEM) Cell to assist in identifying an individual breached 
fuel pin from its fuel assembly pin bundle. Optimum configuration 
for remote maintenance was a major consideration in the design of 
each element of the Pin Weighing System. 


30552 CINIS-mf—10853) Present and possible utilization 
of PUSPATI reactor. Gui Ah Auu. (Unit Tenaga Nuklear, 
Bangi, Selangor (Malaysia)). 1983. 19p. (CONF-831109—1). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87702166. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The utilization of “PUSPATI TRIGA Mark II Reactor 


(PTR) has increased reasonably well since its commissioning last 
year. PTR was used mainly for training of operators, neutron flux 
measurements and neutron activation analysis. However, the 
present utilization data indicates that further increase in PTR utili- 
zation to include teaching and the usage of the beam ports is desira- 
ble. Some possible areas of PTR applications in the future in rel- 
evance to our needs are also described in this paper. 


30553 CINIS-mf—10856) Review of the design, construc- 
tion and development of the PUSPATI project. Ahmad Ta- 
juddin Ali. (Unit Tenaga Nuklear, Bangi, Selangor (Malay- 
sia)). 1983. 39p. (CONF-831109—4). NTIS (US Sales Only), 
PC A03/MF A0O1. File Number DE87702169. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The setting up of the Tun Ismail Atomic Research Centre 
(PUSPATI) was decided upon in September 1972 and soon after, 
plans were underway for the purchase of a research reactor and the 
construction of a research centre to house it. The centre was origi- 
nally planned to be located at Sungai Buloh about 20 km to the 
north-west of Kuala Lumpur. However, in September 1978, a deci- 
sion was made to locate the centre at Bangi, about 32 km to south 
of Kuala Lumpur. Earth work was started in January 1979 with 
clearing of the forest at the proposed site. Building construction 
started in February 1980. By September 1981, the reactor building 
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was practically completed and enable reactor construction to begin. 
This was finished on July 15, 1982 when the reactor was officially 
handed over to PUSPATI. Work on the rest of the complex fell 
behind schedule and was only completed in July 1983 when PU- 
SPATI moved in to occupy the research laboratories. The imple- 
mentation of the PUSPATI project has been completed not with- 
out its share of problems. Its completion also marks the beginning 
of a new era for the development of nuclear science and technolo- 
gy in this country. This paper reviews the design, construction and 
development of the entire project. 


30554 (INIS-mf—10858) Utilization of research reactors 
in universities and their medical applications. Kanda, K. 
(Kyoto Univ., a. Osaka (Japan). Research Reactor 
Inst.). 1983. (CONF-831 109-6). NTIS (US Sales 
Only), PC ‘A02/ MEF AO01. File Number DE87702171. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

In Japan, five research reactors and a critical assembly are 
operated by the universities. They are opened to all university re- 
searchers, the system of which is financially supported by the Min- 
istry of Education, Culture and Science of the Japanese govern- 
ment. Usually KUR is operated eight cycles per year. One cycle 
consists of the following four week operation: 1. Mainly for re- 
searchers from other universities; 2. Mainly for researchers in the 
institute; 3. Mainly for beam experiment; 4. Sort time experiment. 
In the weeks of 1 — 3 the KUR is operated continously from Tues- 
day morning to Friday evening. The experiment include studies on 
physics, chemistry, biology, medicine, engineering etc. Recently the 
medical application of research reactors has become popular in 
Japan. The new technique of the boron neutron capture thereby 
has been successfully applied to brain tumors and will be to mela- 
noma (skin cancer) in near future. 


30555 (INIS-mf—10859) Pakistan research reactor and 
its utilization. Iqbal Hussain Qureshi; Naeem Ahmad Khan. 
(Pakistan Inst. of Nuclear Science and Technology, Rawal- 
pindi). 1983. 49p. (CONF-831109—7). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87702172. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The 5 MW enriched uranium fuelled, light water moderated 
and cooled Pakistan Research reactor became critical on 21st De- 
cember, 1965 and was taken to full power on 22nd June, 1966. 
Since then is has been operated for about 23000 hours till 30th 
June, 1983 without any major break down. It has been used for the 
studies of neutron cross-sections, nuclear structure, fission physics, 
structure of material, radiation damage in crystals and semiconduc- 
tors, studies of geological, biological and environmental samples by 
neutron activation techniques, radioisotope production, neutron ra- 
diography and for training of scientists, engineers and technicians. 
In the paper we have described briefly the facility of Pakistan Re- 
search Reactor and the major work carried around it during the 
last decade. 


30556 (INIS-mf—10861) Basic research using the 250 

KW research reactor Triga in — Yugoslavia. Dimic, 

V. (Unternational Atomic Energy ency, ae (Aus- 

tria)). 1983. 17p. (CONF.831100—) NII S (US Sales 
'y), PC A02/MF AO1. File Number DES TION 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The 25 KW Triga Mark II reactor of J. ‘Stefan Institute’ 
was commissioned on May 1966. During the last two years, it has 
been operated for about 4200 hr/year. According to experience 
gained with the reactor, most of the cost of reactor operation will 
be earned through isotope production for local hospitals and indus- 
tries, performing low cost applied experiments and organizing train- 
ing courses. The rest was provided through the Research Commu- 
nities of the Republic of Slovenia. The reactor has been operated 
for 15 years without major problems and many basic research pro- 
grammes have been performed. The research is being conducted in 
the following mainfields: solid state physics, neutron dosimetry, 
neutron radiography and autoradiography, reactor physics, exami- 
nation of nuclear fuel using gamma scanning, irradiation of semi- 
conducting materials and neutron activation analysis. (A.J). 
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30557 (INIS-mf—10862) Production of LEU high density 
fuels at Babcock and Wilcox. Freim, J.B. k and 
Wilcox Co., Lynchburg, VA (USA)). 1983. 15p. (CONF- 
831109—10). NTIS (US Sales Only), PC A02 A01. File 
Number DE87702175. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, ee (7 Nov 1983). 

A large number of fuel elements of all types are produced 
for both international and domestic customers by Nuclear Fuel Di- 
vision of Babcock and Wilcox. A brief history of the division, in- 
cluded previous and present research reactor fuel element fabrica- 
tion experience is discussed. The manufacturing facilities are briefly 
described. The fabrication of LEU fuels and economic analysis of 
the production are included. (A.J.). 


Lag Rae ) Experience in the recruitment, 
and maintenance 


im. (Unit Ti gi, gO! i 
1983. llp. (CO -831109—1 1). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87702176. 

From Seminar on effective utilization and managemement of 
research ; Kuala Lumpur, Malaysia (7 Nov 1983). 

The TRIGA Reactor ted at the Ismail Atomic Re- 
search Centre (PUSPATI) Complex is owned and operated by the 
Nuclear Energy Unit of the Prime Minster’s Department. The oper- 
ations and maintenance personnel are part and parcel of the nation- 
al civil service organization. As such, the requirement and remu- 
neration of these personnel are handled by a central federal govern- 
ment personnel management agency in common with personnel 
from other federal government agencies. In addition, the reactor is 
the first and only one in Malaysia, a developing country, which is 
the process of committing herself towards a nuclear power pro- 
gramme. These factors coupled with the absence of an independent 
reactor operator licensing agency posed unique problems in the re- 
cruitment, organization, training and licensing of operations person- 
nel for the facility. The paper discusses these factors and their bear- 
ing on the recruitment, training, licensing and career development 
prospects of the PUSPATI TRIGA Reactor operators. 


30559 (INIS-mf—10864) Neutron flux measurements in 
PUSPATI Triga Reactor. Gui Ah Auu; Mohamad Amin 
Sharifuldin Salleh; Mohamad Ali Sufi. (Unit Tenaga Nuk- 
lear, Bangi, Selangor (Malaysia)). 1983. 25p. (CONF- 
831109—12). NTIS (US Sales Only), PC ‘A02/ME AO1. File 
Number DE87702177. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

Neutron flux measurement in the PUSPATI TRIGA Reac- 
tor (PTR) was initiated after its commissioning on 28 June 1982. 
Initial measured thermal neutron flux at the bottom of the rotary 

rack (rotating) and in-core pneumatic terminus were 

3.81E+11 n/cm/sup 2/ sec and 1.10E+12n/cm/sup 2/ sec respec- 
tively at 100K W. Work to complete the neutron flux data are still 
going on. The cadmium ratio, thermal and epithermal neutron flux 
are measured in the reactor core, rotary specimen rack, in-core 
pneumatic terminus and thermal column. Bare and Cadmium cov- 
ered gold foils and wires are used for the above measurement. The 
activities of the irradiated gold foils and wires are determined using 
Ge(Li) and hyperpure germinium detectors. 


30560 CINIS-mf—10866) Organization and administrative 
procedures for the control of the PUSPATI research reactor. 
Nahrul Khair Rashid. (Unit Tenaga Nuklear, Bangi, Selan- 
gor (Malaysia)). 1983. 10p. (CONF-831109—14). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE87702179. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, eae cs 7 Nov oe 

The organizational aan of PUSPATI, the administration 
and operation of reactor are discussed in detail. "The nuclear related 
activities in Malaysia are governed by Radioactive Substances Act, 
1968. An internal PUSPATI Safety Committee was formed to op- 
erate in a much similar manner to a typical nuclear regulatory body 
but in a smaller state enough to cater the present needs. Most of the 
rules and regulations were adopted from several guides, technical 
report, series of IAEA and the practice of other similar facilities. 
For inspection, the reports contain data on the operation, usage, 
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maintenance and modifications, made on the reactor are submitted 


monthly. From these reports, a quarterly report will be produced 
and submitted to the PUSPATI Safety Committee. (A.J.). 


30561 (INIS-mf—10867) Training and man-power devel- 
opment in CIRUS reactor. Sankar, S.; Rao, D.S. (Bhabha 
Atomic Research Centre, Bombay (India)). 1983. 12p. 
(CONF-831109—15). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87702180. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The training programme of the CIRUS Reactor for oper- 
ations personnel is described in detail. (A.J.). 


30562 (INIS-mf—10868) Research reactor utilization in 

a Bautista, E. (Philippine Atomic 

gy Commission, Diliman, Quezon City). 1983. 31p. 

(CONE- 83110916). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87702181. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The establishment and roles of the Philippines Atomic 
Energy Commission in promoting and regulating the use of atomic 
energy are explained. The research reactor, PRR-1 is being con- 
verted to TRIGA to meet the increasing demands of high-flux. The 
activities of PAEC in chemistry research programs utilizing reactor 
are discussed in detail. The current and future plans of Research 
and Development programs are also included. (A.J.). 


30563 (INIS-mf—10869) Reduced enrichment fuelling of 
research reactors. McCulloch, D.B. (Australian Atomic 
Energy Commission Research Establishment, Lucas 
Heights). 1983. 17p. (CONF-831109—17). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702182. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The International Nuclear Fuel Cycle Evaluation Study 
Report in 1980 identified over 150 research reactors in more than 
35 countries, operating at powers between 10 kW and 250 MW 
using highly enriched uranium. Because of the associated prolifera- 
tion risks, RERTR (Reduced Enrichment Research and Test Reac- 
tors) programs were established in a number of countries. Their aim 
was to investigate the feasibility and to develop technical means by 
which as many as possible of these reactors might be converted to 
use fuel of lower enrichment, preferably of less than 20% /sup 235/ 
U, which is internationally regarded as an adequate isotopic barrier 
to weapons usability. A simplified, general review of some RERTR 
activities, including the technical principles of successful conversion 
and some associated fuel development programs is attempted in this 
paper. To illustrate conversion feasibility studies, a selection of re- 
sults from enrichment reduction calculations for the AAEC’s 10 
MW Dido-type heavy-water-moderated reactor HIFAR and 100 
kW UTR-type reactor Moata is presented. 


30564 (INIS-mf—10870) Utility of different reactor types 
for the research, Stiennon, G. (Centre d’Etude de I’Energie 
Nucleaire, Mol (Belgium)). 1983. 22p. (CONF-831109—18). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87702183. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The report presents a general view of the use of the different 
belgian research reactor i.e. venus reactor, BR-1 reactor, BR-2 re- 
actor and BR-3 reactor. Particular attention is given to the pro- 
grammes which is in the interest of international collaboration. In 
order to reach an efficient utilization of such reactors they require a 
specialized personnel groups to deal with the irradiation devices 
and radioactive materials and post irradiation examinations, creating 
a complete material testing station. (A.J.). 


30565 (INIS-mf—10872) PUSPATI Triga Reactor (PTR) 

- construction, installation and commissioning. Yaziz Yunus. 
(Unit Tenaga Nuklear, Bangi, Selangor (Malaysia). 1983. 
Tp. (CONF-831109—20). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702185. 
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From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The construction and installation of RTP reactor which in- 
clude shield construction, the installation and testing of mechanical 
and electrical/electronic instruments are discussed. The reactor 
commissioning work was started on June 24, and completed on 
July 6, 1982. Fuel elements were loaded into the core and the first 
criticality was reached after 12 loading sequence and 66 fuel ele- 
ments in the core. Nuclear tests were done at both low and full 
power operation, no major problems were detected. Since a year of 
operation, the facility provided by the reactor is used for irradiation 
of samples, for reactor training and some reactor time was also 
spent on maintenance and demonstrations. (A.J.). 


30566 (INIS-mf—10876) PUSPATI Triga Reactor - First 
year in operation. Nahrul Khair Rashid. (Unit Tenaga Nuk- 
lear, Bangi, Selangor (Malaysia)). 1983. 19p. (CONF 
831109—24). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702189. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

First year operation of RTP reactor was mostly devoted to 
making in house training, setting up and testing the facilities in 
preparation for more routine operations. Generally the operations 
are categorized into 4 main purposes; experiment of research, teach- 
ing and training, demonstration, and testing and maintenance. These 
four purposes are elaborated in detail. Additions and modifications 
were performed in order to improve the safety of reactor operation. 
(A.J.). 


30567 (NINR—001/86) Some typical characteristics of 
the reconstructed nuclear research reactor of Dalat, two years 
of operation and utilization. Hien, P.Z. (National Inst. for 
Nuclear Research, Da Lat (Viet Nam)). 1986. 13p. (CONF- 
861133—2). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE87702235. 

From 1. Asian symposium on research reactors; Tokyo, 
Japan (18 Nov 1986). 

The newly reconstructed 500-kW nuclear research reactor of 
Dalat, brought to its nominal operating power in February 1984, is 
unique of its kind in the world: Soviet-designed core and control 
system integrated with the leftover infrastructure of the former 
American-made 250 kW TRIGA MARK II reactor. In this report, 
some typical characteristics of the reactor are presented. During 
the last two years, intensive research activities have been carried 
out, involving neutron activation analysis, radioisotope production, 
reactor physics studies, neutron and gamma irradiation of materials, 
etc. Experimental results and observations are also described. 9 refs. 


30568 (ORNL/TM—10131) ORNL nuclear reactor qual- 
ification and training requirements for I and C Division main- 
tenance Stansberry, C.T. (Oak Ridge National 
Lab., TN (USA)). Apr 1987. Contract AC05-840R21400. 
43p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE87009734. 

This document describes the qualification and training re- 
quirements for personnel of the Instrumentation and Controls Divi- 
sion (I and C) Maintenance Management Department (MMD) who 
perform maintenance activities on nuclear reactors at Oak Ridge 
National Laboratory (ORNL). This document addresses require- 
ments stipulated in DOE Order 5480.6 (Safety of DOE-Owned Re- 
actors) which endorses ANSI/ANS 3.1, draft 10-80 (Selection, 
Qualification, and Training of Personnel for Nuclear Power Plants). 
The intent of this program is to comply with the DOE order as 
applicable to ORNL nuclear reactors. 
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2207 Plutonium And Isotope Production Reactors 
REFER ALSO TO CITATION(S) 30482 

2208 Propulsion Reactors 

REFER ALSO TO CITATION(S) 30330, 30482 


30569 (N—87-17722, pp vp) Nuclear electric propulsion. 
Keaton, P.W.; Tubb, D.J. May 1986. NTIS, PC A22/MF 
A0l. (NASA-TM—89320-VOL-1; NAS—1.15:89320-VOL- 
1; CONF-8506149—Vol.1). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

The feasibility is investigated of using nuclear electric pro- 
pulsion (NEP) for slow freighter ships traveling from a 500 km low 
Earth orbit (LEO) to the Moon's orbit about the Earth, and on to 
Mars. NEP is also shown to be feasible for transporting people to 
Mars on long conjunction-class missions lasting about nine months 
one way, and on short sprint missions lasting four months one way. 
Generally, it was not attempted to optimize ion exhaust velocities, 
but rather suitable parameters to demonstrate NEP feasibility were 
chosen. Various combinations of missions are compared with chem- 
ical and nuclear thermal propulsion (NTR) systems. Typically, 
NEP and NTR can accomplish the same lifting task with similar 
mass in LEO. When compared to chemical propulsion, NEP was 
found to accomplish the same missions with 40% less mass in LEO. 
These findings are sufficiently encouraging as to merit further stud- 
ies with optimum systems. 


30570 (N—87-17760, pp vp) PEGASUS: a multi-mega- 
watt nuclear electric propulsion system. Coomes, E.P.; Cuta, 
J.M.; Webb, B.J.; King, D.Q.; Patterson, M.J.; Berkopec, F. 
(Battelle Northwest Labs., Richland, WA; Jet Propulsion 
Lab., Pasadena, CA). May 1986. NTIS, PC A24/MF AO1. 
(NASA-TM—89321-VOL-2; NAS—1.15:89321-VOL-2; 
CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

A propulsion system (PEGASUS) consisting of an electric 
thruster driven by a multimegawatt nuclear power system is pro- 
posed for a manned Mars mission. Magnetoplasmadynamic and 
mercury-ion thrusters are considered, based on a mission profile 
containing a 510-day burn time (for a mission time of approximately 
1000 days). Both thrusters are capable of meeting the mission pa- 
rameters. Electric propulsion systems have significant advantages 
over chemical systems, because of high specific impulse, lower pro- 
pellant requirements, and lower system mass. The power for the 
PEGASUS system is supplied by a boiling liquid-metal fast reactor. 
The power system consists of the reactor, reactor shielding, power 
conditioning subsystems, and heat rejection subsystems. It is capa- 
ble of providing a maximum of 8.5 megawatts of electrical power 
of which 6 megawatts is needed for the thruster system, leaving 1.5 
megawatts available for inflight mission applications. 


30571 (N—87-17760, pp vp) Propulsion issues, options 
and trades. Forsythe, D.J. May 1986. NTIS, PC A24/MF 
A001. (NASA-TM—89321-VOL-2; NAS—1.15:89321-VOL- 
2; CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

Several different types of propulsion concepts are discussed: 
pulsed fission; continuous nuclear fission; chemical; and chemical 
boost with advanced nuclear fission. Some of the key characteris- 
tics of each type are provided, and typical concepts of each are 
shown. 


30572 (N—87-17760, pp vp) Assessment of the advan- 
tages and feasibility of a nuclear rocket for a manned Mars 
mission. Howe, S.D. May 1986. NTIS, PC A24/MF AOl1. 
(NASA-TM_-89321-VOL_2; NAS—1.15: 89321-VOL-2; 
CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 





4229 / ERA-12/15 


The feasibility of rebuilding and testing a nuclear thermal 
rocket (NTR) for the Mars mission was investigted. Calculations in- 
dicate that an NTR would substantially reduce the Earth-orbit as- 
semble mass compared to LOX/LHs systems. The mass savings 
were 36 and 65% for the cases of total aerobraking and of total 
propulsive braking respectively. Consequently, the cost savings for 
a single mission of using an NTR, if aerobraking is feasible, are 
probably insufficient to warrant the NTR development. If multiple 
missions are planned or if propulsive braking is desired at Mars 
and/or at Earth, then the savings of about $7 billion will easily pay 
for the NTR. Estimates of the cost of rebuilding a NTR were based 
on the previous NERVA program’s budget plus additional costs to 
develop a flight ready engine. The total cost to build the engine 
would be between $4 to 5 billion. The concept of developing a full- 
power test stand at Johnston Atoll in the Pacific appears very feasi- 
ble. The added expense of building facilities on the island should be 
less than $1.4 billion. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 30491, 30529, 31771, 31975 


30573 (BNL—51976) Probabilistic risk assessment: 
Number 219. Bari, R.A. (Brookhaven National Lab., Upton, 
NY (USA)). 13 Nov 1985. Contract AC02-76CH00016. "ie 
NTIS, PC A02/MF AO1. File Number DE87009374. 

This report describes a methodology for analyzing the safety 
of nuclear power plants. A historical overview of plants in the US 
is provided, and past, present, and future nuclear safety and risk as- 
sessment are discussed. A primer on nuclear power plants is provid- 
ed with a discussion of pressurized water reactors (PWR) and boil- 
ing water reactors (BWR) and their operation and containment. 
Probabilistic Risk Assessment (PRA), utilizing both event-tree and 
fault-tree analysis, is discussed as a tool in reactor safety, decision 
making, and communications. (FT) 


30574 (CONF-860931—6) Chemical interaction of metal- 
lic fuel with austenitic and ferritic stainless steel cladding. 
Hofman, G.L.; Hins, A.G.; Porter, D.L.; Leibowitz, L.; 
Wood, E.L. (Argonne National Lab., IL (USA)). 1986. 
Contract W-31109-ENG-38. 12p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87004758. 

From International conference on reliable fuels for liquid 
metal — Tucson, AZ, USA (7 1986). 

The combination of metallic and stainless steel cladding 
in a fuel element forms a complex multicomponent diffusion couple 
at elevated temperatures. Interdiffusion of fuel and cladding compo- 
nents can in principle lead to several phenomena that could affect 
the reliable performance of a fuel element. These phenomena in- 
clude the formation of strength reducing diffusion zones in the 
cladding, intergranular penetration of fuel components into the 
cladding, and the formation of compositional zones with melting 
points below the anticipated operating temperatures. A series of ex- 
reactor tests were performed to assess and study this potential prob- 
lem in fuel elements consisting of U-Zr, U-Pu-Zr fuel clad in Ti sta- 
bilized austenitic stainless steel (D9) and ferritic stainless steel (HT- 
9). Diffusion couples of various combinations of fuel and the differ- 
ent steels were annealed at temperatures ranging from 650°C to 
800°C for up to 3000 h in an argon atmosphere. The post-test anal- 
ysis of the diffusion couples included: metallographic examinations, 
scanning electron microscopy, and scanning Auger microscopy. 


30575 (CONF-870424—9) Benchmark physics tests in the 
metallic- assembly ZPPR-15. McFarlane, H.F.; Brum- 
bach, S.B.; Carpenter, S.G.; Collins, P.J. (Argonne National 
Lab., Idaho Falls, ID (USA)). 1987. Contract W-31-109- 
ENG-38. 5p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87007003. 

From American Nuclear Society international meeting on 
advances in reactor physics, mathematics and computation; Paris, 
France ae Apr 1987). 

In the last two years a shift in emphasis to inherent safety 
and economic competitiveness has led to a resurgence in US inter- 
est in metallic-alloy fuels for LMRs. Argonne National Laboratory 
initiated an extensive testing program for metallic-fuelled LMR 
technology that has included benchmark physics as one component. 
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The tests done in the ZPPR-15 Program produced the first physics 
results in over 20 years for a metal-composition LMR core. 


30576 (CONF-870636—5) Sensitivity studies of a seismi- 
cally isolated system to low frequency amplification. Wu, 
T.S.; Seidensticker, R.W. (Argonne National Lab., IL 
(USA)). Jun 1987. Contract W-31109-ENG-38. 22p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87006993. 

From 5. national congress on pressure vessels and piping; 
San Diego, CA, USA (28 Jun 1987). 

Responses of a seismically isolated structure to earthquake 
motions will depend primarily on the input ground motion and the 
isolation system frequency. The isolation frequency generally is rel- 
atively low when isolating against horizontal ground motions. After 
installation, the isolation frequency could deviate from its designed 
value due to aging, manufacturing tolerance etc. In addition, under 
cettain soil conditions, the input motion could have high energy 
content at relatively low frequencies. This report covers the first of 
these two concerns by performing a sensitivity study of the vari- 
ations in isolation frequency on the responses of a nuclear reactor 
module incorporated with an isolation system. Results from a 
number of ground motions have shown that, for most earthquake 
motions, a higher isolation frequency tends to yield higher maxi- 
mum acceleration, higher transmitted shear force, and lower rela- 
tive displacement between the isolated and unisolated parts of the 
structure. In one of the ground motions considered, a 7% increase 
in the isolation frequency from its original design value is observed 
to give over a 22% increase in the transmitted shear force. Other 
ground motions, especially those exhibiting sharp rise in spectral 
accelerations in the vicinity of the designed isolated frequency, 
yield responses following the same general trend. 


30577 (CONF-8704113—1) Martin Marietta Energy Sys- 
tems Nuclear Criticality Safety Improvement Program. Speas, 
1.G. (Oak Ridge National Lab., TN (USA)). 29 Apr 1987. 


Contract AC05-840R21400. 12p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87009127. 

From Contractors nuclear criticality safety meeting; Las 
Vegas, NV, USA (27 Apr 1987). 

This r report addresses questions raised by criticality safety 
violation at several DOE plants. Two charts are included that 
define the severity and reporting requirements for the six levels of 
accidents. A summary is given of all reported criticality incident at 
the DOE plants involved. The report concludes with Martin 
Marietta’s Nuclear Criticality Safety Policy Statement. (JDH) 


30578 (DOE/ID—10161) Interfacial heat transfer in 
countercurrent flows of steam and water. Megahed, M.M. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Apr 
1987. Contract ACO7-76ID01570. 32p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87009105. 

A study was conducted to examine the departure from equi- 
librium conditions with respect to direct contact condensation. A 
simple analytical model, which used an equilibrium factor, K, was 
derived. The model was structured to represent the physical dimen- 
sions of a nuclear reactor downcomer annulus, water subcooling, 
wall temperature, and water flow rate. In a two step process the 
model was first used to isolate the average interfacial heat transfer 
coefficient from vertical countercurrent steam/water data of Cook 
et al., with the aid of a Stanton number correlation. In the second 
step the model was assessed by regeneration of measured steam 
flow rates in the experiments by Cook et al., and an additional ex- 
periment of Kim. This report documents the analytical model, the 
derived Stanton number correlation, and the comparison of the cal- 
culated and measured steam flow rates by which the accuracy of 
the model was assessed. 


30579 (EGG-TMI—7485) TMI-2 [Three Mile Island 
Unit 2] primary coolant mass flowrate data report. McCor- 
mick, R.D. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Dec 1986. Contract AC07-76ID01570. 3lp. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE87009411. 

This is a report on the preparation of data from the TMI-2 
primary coolant mass flowrate meters for inclusion into the TMI 
Data Base. The sources of the as-recorded data are discussed, and a 
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description of the instrument is given. An explanation is given of 
how corrections were made to the as-recorded data and how the 
uncertainties were calculated. The identifiers attached to each data 
set in the TMI Data Base are given. 


30580 (EPRI-NP—5066M) Validation of critical signals 
for the safety parameter display system: Final report. Bene- 
dict, B.J.; Lutz, R.I.; Smith, L.P. (Babcock and Wilcox Co., 
Lynchburg, VA (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). Apr 1987. 310p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI87920396. 

Signal validation in the context of this project is the process 
of combining information from multiple plant sensors to produce 
highly reliable information about plant conditions. In this project, 
the signal validation methodology that has been developed in previ- 
ous EPRI-sponsored projects has been enhanced and applied 
toward validation of critical safety related signals in the Northeast 
Utilities Millstone 3 Westinghouse PWR plant and the Millstone 2 
Combustion Engineering PWR plant. The designs were implement- 
ed in FORTRAN software and tested off-line using recorded plant 
sensor data, RETRAN generated simulation data, and data to exer- 
cise software logic branches and test the integration of software 
modules. Designs and software modules have been developed for 
15 variables required by 6 critical safety functions that have been 
selected as a shared SPDS requirement by a utility advisory group 
attached to the project. 


30581 (EPRI-NP—5144) Water retention in primary 
coolant systems of PWRs during severe accidents: Final 
report. Munis, A.; Ghiaasiaan, S.M.; Wassel, A.T. (Science 
Applications International Corp., Hermosa Beach, CA 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1987. 158p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920406. 
Analyses were performed to determine the water retention 
capabilities of the primary coolant system (PCS) of pressurized 
water reactors during severe accidents. The objectives were to (1) 
determine the locations and magnitudes of retained water during 
core uncovering, (2) predict the PCS initial conditions at core un- 
covery, and (3) estimate the impact of the retained water on the 
PCS thermal-hydraulics and fission product retention. The Westing- 
house and Babcock and Wilcox designs were considered in the 
analyses. Recent analytical studies (using the MARCH and MAAP 
computer codes) and experimental investigations were evaluated to 
determine the PCS response during core uncovering. The high and 
low pressure boil-off tests conducted at the Semi-Scale Test Facili- 
ty were analyzed, and the location and magnitude of retained water 
pockets were established. The MAAP-2.0 code was used to simu- 
late these boil-off experiments, and comparisons with the data were 
carried out. Engineering calculations and computer code simula- 
tions were performed to determine the impact of retaining water in, 
and drainage of water from, the pressurizer on core heat-up, hydro- 
gen generation, scrubbing of released fission products, and upper 
plenum internals temperature. The Primary System Accident Anal- 
ysis Code (PSAAC) and the Suppression Pool Retention Analysis 
(SUPRA) code were utilized in carrying out these calculations. 


30582 (EPRI-NP—5151) Evaluation of reactor vessel 
beltline integrity following unanticipated operating events: 
Final report. Gamble, R.M. (NOVETECH Corp., Rock- 
ville, MD (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). Apr 1987. 40p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I87920398. 

The ASME Section XI Special Working Group on Operat- 
ing Plant Criteria began in March 1983 to develop a simplified 
method for evaluating the severity of an unanticipated event that 
violated the pressure temperature limits in the Plant Technical 
Specifications. This report presents the technical bases for the 
ASME Code guidelines to determine if a reactor can be returned to 
normal operation following an unanticipated operating event. These 
guidelines include: (1) a screening criterion that can be used to 
quickly assess, without significant analysis, vessel integrity subse- 
quent to an unanticipated transient, and (2) a general fracture me- 
chanics evaluation procedure and acceptance criterion for detailed 
assessment of vessel integrity following a reactor transient. The re- 
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sults from this work have been placed into the ASME Code, Sec- 
tion XI as Paragraph IWB-3700, “Analytical Evaluation of Plant 
Operating Events,” which references nonmandatory Appendix E, 
“Evaluation of Unanticipated Operating Events.” 


30583 (EPRI-NP—5162) Integral facility scaling and 
data relation methods: Final report. Larson, T.K. (EG and G 
Idaho, Inc., Idaho Falls (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). May 1987. 176p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920423. 

The Integral Systems Test (IST) Program was initiated in 
1982 by government and industry to provide information needed to 
help resolve issues raised by the accident at the Three Mile Island 
nuclear power station. Three different integral test facilities, each 
scaled to a Babcock and Wilcox (B & W) design nuclear steam 
supply system, will ultimately contribute data to meet the objec- 
tives of the program. Each of the facilities was designed using dif- 
ferent scaling methodologies, and each has different operating capa- 
bilities, such as maximum operating pressure and core power. The 
overall scaling of each facility is examined in this report, and local 
scaling is analyzed to demonstrate potential similarities and dissimi- 
larities in facility response relative to expected plant responses. The 
scaling relationships are used to show how local thermal-hydraulic 
phenomena in each facility can be compared to each other or to 
expected plant behavior. The concept of an equilibrium plot is used 
to show how the global response of each facility can be related for 
a specific small break loss-of-coolant transient. Potential complica- 
tions that may arise as a consequence of the facility scaling or facil- 
ity limitations are enumerated. The potential use of dimensionless 
groupings for relating and specifying experiments is discussed. Fi- 
nally, some specific experiments and conditions are proposed for 
the purpose of simplifying interfacility comparison of test results. 


(EUR—10006) Safety and reliability in Europe. 
Feceustiian, Colombo, A.G. (ed.). (Commissin of the Eu- 
ropean Communities, Ispra (Italy). Joint Research Centre; 
Commission of the European Communities, Luxembour; 2). 
1985. 576p. (In French and English). (CONF-8410459—). 
Commission of the European Communities, Ispra, Italy. 
Joint Research Centre. 

From Pre-launching meeting of the European Safety and Re- 
liability Association (ESRA); Ispra, Italy (9 Oct 1984). 

This volume contain the papers presented at the ESRA Pre- 
Launching Meeting. The meeting was attended by about eight Eu- 
ropean reliability and safety experts from industry, research organi- 
zations and universities. This meeting was dealing with the follow- 
ing subjects: the historical prespective of safety and reliability in 
Europe and to the aims of ESRA. Status and trends in research and 
development; codes, standards and regulations; academic and tech- 
nical training. National and international Organizations. Twenty six 
papers have been analyzed and abstracted for inclusion in the data 
base. 


30585 (GRS-F—153) Reports on research programs in 
the field of reactor safety sponsored by the Federal Ministry 
for Research and Technology. Progress report. Reported 
period: January 1 to June 30, 1986. (Gesellschaft fuer Reak- 
torsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Nov 
1986. 366p. (In German). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE87751851. 

Investigations on the safety of Light Water Reactors (LWR) 
being performed in the framework of the research program on re- 
actor safety (RS-projects) are sponsored by the Federal Ministry 
for Research and Technology (BMFT). Objective of this program 
is to investigate in greater detail the safety margins of nuclear 
power plants and their systems and the further development of 
safety technology. Besides the investigations of LWR tasks also 
projects on the safety of advanced reactors are sponsored by the 
BMFT. The individual reports are classified according to the re- 
search program on the safety of LWRs 1977-1980 of the BMFT. 
Another table of contents uses the same classification system as ap- 
plied in the nuclear safety index of the CEC (Commission of the 
European Communities) and the OECD (Organization for Econom- 
ic Cooperation and Development). The reports are arranged in the 
sequence of their project numbers. 
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30586 (HEDL-SA—3488-FP) In pursuit of zero risk for 
LMR [liquid metal reactor] accidents. Waltar, A.E.; Arm- 
strong, G.R.; Martin, F.J.; Muhlestein, L.D. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 31 Mar 
1986. Contract AC06-76FF02170. 6p. (CONF-860501—24). 
NTIS, PC A02. File Number DE87009515. 
From Conference on the science and technology of fast re- 
actor os Islands, UK (12 May 1986 
programs are moving towards fe ility designs that are 
inherently safe. This movement is resulting in extremely low prob- 
abilities for entering the regime of severe accidents. When these 
probabilities are added to the respective consequences, the resulting 
risk is also seen to be moving toward lower and lower values. The 
preliminary risk estimates being achieved by the US LMR Ad- 
vanced Concepts Programs are well within US NRC guidelines and 
to some may be seen as approaching zero. This paper presents some 
aspects and results of the work being performed that supports this 
trend. 


30587 (HEDL-SA—3489-FP) The role of internal and ex- 
ternal control for mitigating or preventing LMR accidents. 
Waltar, A.E.; Padilla, A.; Seeman, S.E. ineer- 
ing Development Lab., Richland, WA (USA)). 31 Mar 
1986. Contract AC06-76FF02170. 7p. (CONF-860501—23). 
NTIS, PC A02. File Number DE87009506. 

From Conference on the science and technology of fast re- 
actor safety; Channel Islands, UK Gaidiny May 1986). 

Considerable enthusiasm is building within the Liquid Metal 
Coolant Reactor (LMR) oaaectal LMR’s can be designed to 
be inherently safe. A test program is currently underway at FFTF 
to provide data intended to support such contentions. An equally 
important program is to develop computer aids for operators which 
are sufficiently acceptable that the inherent safety feature of the 
plant need not be challenged. A balanced development of these ap- 
proaches to achieve safe, reliable, and economically competitive 
power from an LMR is the subject matter of this paper. 


30588 (HEDL-SA—3620-FP) Analytical methods and ex- 
perimental correlations for piping high level inelastic seismic 
response. Anderson, M.J.; Lindquist, M.R.; Severud, L.K.; 
Weiner, E.O. (Hanford " Engi eering Development Lab., 
Richland, WA (USA)). Oct 1986. Contract AC06- 
76FF02170. 22p. (CONF-870636—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87007441. 

From 5. national congress on pressure vessels and piping; 
San Diego, CA, USA (28 Jun 1987). 

failure load level predictions are computed for a 6-inch 

(15.2 cm) diameter carbon steel nuclear pipe system subjected to 
high level seismic loads. Results obtained using several simplified 
elastic, elasto-plastic and non-linear transient dynamic inelastic anal- 
ysis methods are compared with each other and with test data. 
These analytical methods are shown to underpredict the loads ca- 
pacity of the pipe system. The data confirms that present analytical 
methods for pipe seismic design are conservative. It also supports 
the contemporary position, that seismic loads should not be treated 
as primary loads in pipe design. 


30589 (HEDL-SA—3643-FP) Seismic ratchet-fatigue fail- 
ure of piping systems. Severud, L.K.; Anderson, M.J.; Lind- 
quist, M.R.; Weiner, E.O. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 26 Nov 1986. Contract 
AC06-76FF02170. 18p. (CONF-870636—3). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87005482. 
From a national congress on pressure vessels and piping; 
San , CA, USA (28 Jun 1987). 
failures of piping systems during earthquakes have been 
rare. Those that have failed were either made of brittle material 
such as cast iron, were rigid systems between major components 
where component relative seismic motions tore the pipe out of the 
component, or were high pressure systems where a ratchet-fatigue 
fracture followed a local aoe of the pipe diameter. Tests to fail- 
ure of an unpressurized 3-in. and a pressurized 6-in. diameter 
carbon steel nuclear pipe systems subjected to high level shaking 
have been accomplished. Failure analyses of these tests are present- 
ed and correlated to the test results. It was found that failure of the 
unpressurized system could be correlated well with standard 
ASME type fatigue analysis predictions. Moreover, the pressurized 
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system failure occurred in significantly less load cycles than pre- 
dicted by standard fatigue analysis. However, a ratchet-fatigue and 
ductility exhaustion analysis of the pressurized system did correlate 
very well. These findings indicate modifications to design analysis 
methods and the present ASME Code piping design rules may be 
appropriate to cover the ratchet-fatigue failure mode. 


30590 (IAEA-INFCIRC—310) Guidelines for mutual 
emergency assistance arrangements in connection with a nu- 
clear accident or radiological emergency. (International 
Atomic Energy Agency, Vienna (Austria)). Jan 1984. 13p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87702121. 

The document contains the recommendations of a group of 
experts from 22 Member States and three international organiza- 
tions which met in April 1983. These recommendations may serve 
as guidelines for use by states for the negotiation of bilateral or re- 
gional agreements relating to emergency assistance in the event of a 
nuclear accident or radiological emergency. 6 references. 


30591 (AEA-TC—579) Chemical interaction of zircaloy 
tubing by UO. fuel and steam at temperatures between 
1000°C and 2000°C: Verification of PECLOX under isother- 
mal and transients conditions. Garcia, E.A.; 
Hofmann, P.; Neitzel, H.J. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Materiales; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). [1987]. 30p. NTIS (US Sales Only), MF A01. File 
Number DE87900495. 

In an SFD (Severe Fuel Damage) accident the Zircaloy-4 
(Zry) cladding material will interact with the UO2-fuel on the inter- 
nal cladding surface and with steam on the external cladding sur- 
face. These reactions result in the formation of ZrO2, various 
oxygen-stabilized a-Zr(O) phases and a (U,Zr) alloy. The internal 
UO./Zry interaction was recently explained and described by a 
model and it can be considered as oxidation of Zry-4 by reaction 
with a solid oxide, the reaction becomes significant at temperatures 
above 1000°C, if a good solid contact between cladding and fuel 
exists. Two codes have been developed to describe the internal and 
external Zry cladding oxidation. One is the PECLOX code and the 
other one is the HITO code. Both of them use finite difference 
methods to solve the oxygen diffusion equation in the various reac- 
tion layers; the first one is in the explicit version and the second 
one, in the implicit version. In this work, experimental results of 
isothermal and temperature transients reaction experiments are used 
to test the PECLOX code. The advantages and the possible im- 
provements of the PECLOX code are described and discussed. 


30592 (INIS-mf—10873) me ET of research reac- 
tor safety in the UKAEA. Redpath, W. (UKAEA Headquar- 
ters, ae 1983. 12p. (CONF- -831109—21). NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE87702186. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The present state of organization and development of re- 
search reactor safety in the UKAEA are outlined by addressing the 
fundamental safety principles which have been adopted in keeping 
with national health and safety requirement. The organisation, as- 
sessment and monitoring of research reactor safety on complex 
multi-discipline and multi-activity nuclear research and develop- 
ment site are discussed. Methods of safety assessment, such as prob- 
abilistic risk assessment and risk acceptance criteria, which have 
been developed and applied in practice are explained, and some in- 
dication of the directions in which some of the current develop- 
ments in the safety of UKAEA research reactors is also included. 
(A.J.). 


30593 (INIS-mf—10885, pp 107-111) Methods of assess- 
ing nuclear power plant risks. Skvarka, P.; Kovacz, Z. 1985. 
(In Slovak). NTIS (US Sales Only), PC A03/MF A01. File 
Number DE87780124. 

In Collection of papers 1984. 

The concept of safety evalution is based on safety criteria - 
standards or set qualitative values of parameters and indices used in 


designing nuclear power plants, incorporating demands on the qual- 
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ity of equipment and operation of the plant, its siting and technical 
means for achieving nuclear safety. The concepts are presented of 
basic and optimal risk values. Factors are summed up indispensable 
for the evaluation of the nuclear power plant risk and the present 
world trend of evaluation based on probability is discussed. (J.C.). 


30594 (INIS-mf—10885, pp 61-71) Cost effectiveness of 
risk reduction of energy systems. Kadlec, J.; Horacek, P. 
1985. (In Czech). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE87780124. 

In Collection of papers 1984. 

The basic philosophy is outlined of the research programme 
and its methodological procedure clarified. The method is de- 
scribed of a cost-benefit analysis for reducing hazards, and certain 
difficulties encounttered in its implementation are described. The 
method is used for determining the costs of reducing radium con- 
centration in waste waters from uranium mines and tritium concen- 
tration in nuclear power plant waste waters. The individual studies 
deal with the following problems: formulation of problem, design- 
ing the cost-benefit curve for reducing hazards, presentation of 
curve and interpretation of results. (J.C.). 


30595 (INIS-mf—10887, pp 281-286) Approach to testing 
reliability of nuclear power plant safety systems. Holous,va, 
M.; Turnik, S. 1985. (In Czech). NTIS (US Sales Only), PC 
A0O7/MF AOl. File Number DE87702192. (CONF- 
8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The reliability of the safety system of a nuclear power plant 
is evaluated with regard to its availability and functional reliability. 
Subjected to reliability analysis is both the equipment and the auto- 
matic control system of emergency core cooling. Two separate fail- 
ure trees were constructed for the investigated system for model 
failures of accident supply and for a failure of the function of the 
high pressure pump. The calculations show that the reliability of 
the control unit of the emergency core cooling system is incompa- 
rably higher than the reliability of technology. The calculated value 
of unavailability of the automatic control system is by several 
orders lower. (J.C.). 


30596 (INIS-mf—10887, pp 273-280) Reliability assess- 
ment and quality assurance in nuclear power installations. 
Holousova, M. 1985. (In Czech). NTIS (US Sales Only), PC 
A0O7/MF AOl. File Number DE87702192. (CONF- 
8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

Safety measures for nuclear power installtions are discussed. 
In compliance with Czechoslovak standards the terms quality, reli- 
ability and safety are defined with regard to such installations. The 
reliability of the technological equipment of nuclear power plants is 
assessed with regard to radiation safety as related to failure, acci- 
dent or radioactivity leaks. It is emphasized that the basic charac- 
teristic which affects technical safety is the reliability of technologi- 
cal equipment, especially the reliability of special automated sys- 
tems which prevent the escape of radioactive materials and radi- 
ation. Quantitative reliability indices are suggested for determining 
the unambiguous relationship between the quality of the equipment 
and the required safety. The use of data processing technology is 
discussed for the analysis of reliability systems. This, however, is 
hampered by lack of input data and inaccurate methods which are 
still being used. 


30597 (INIS-mf—10887) AUTOS ‘85. Part I. Automation 

in engineering - power generation, power engineering. (Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedecko- 
technicke Spolecnosti). 1985. 142p. (In Czech and Slovak). 
(CONF-8506352—Pt.1). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE87702192. 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The AUTOS '85 national conference on automation in engi- 
neering was held in Pizen on June 18 - 21, 1985. The conference 
was oriented to power generation and power engineering. Of the 
total number of 110 papers presented at the conference, 49 were in- 
corporated in INIS. These papers may be divided into the follow- 
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ing areas: problems of the diagnostic systems of nuclear power 
plants (in-service and noise diagnostics), evaluation and testing of 
the reliability of nuclear power installations, neutron instrumenta- 
tion of reactors, computer-aided design of cable systems and the 
control of steam generator supply, analysis of accident situations 
caused by changes in reactivity or by faulty function of compo- 
nents together with analysis of nuclear power plant hazards, and 
the role of nuclear power plants in the power supply system with 
regard to economy, safety and environmental control. (J.C.). 


30598 (INIS-mf—10887, pp 80-85) Simulation model of 
failure tree. Brejcha, M. 1985. (In Czech). NTIS (US Sales 
Only), PC AO7/MF AOl. File Number DE87702192. 
(CONF-8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The use is described of the graphic method of the failure 
tree for simulating the systems of failures of technological systems 
(units of nuclear power plants). The propagation of failures (hierar- 
chic, immediate) is characterized in the study of complex systems as 
a state when the failure remains physically localized but another 
element is affected and fails. The state of the failure rate is deter- 
mined by Boolean functions (most frequently the logical product 
and sum and "m out of n”). The individual components forming the 
base and the routes along which the signal propagates have the 
character of an oriented tree. Several problems are discussed relat- 
ed to the analytical solution of the failure tree (minimum data on 
the reliability of elements, the propagation of failures at finite 
speed). Because there does not exist a problem-oriented simulation 
language for this area of failure systems, the SIMULA 67 language 
was used (conciseness of records, control of correctness of model 
construction, small memory consumption). (J.C.). 


30599 (INIS-mf—10887, pp 109-114) Determination of 
reliability indices for WWER-type 440 MW nuclear power 
units. Bursa, V. 1985. (In Czech). NTIS (US Sales Only), 
PC AO7/MF AOl1. File Number DE87702192. (CONF- 
8506352—Pt. 1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Czechoslovakia (18 Jun 1985). 

The question is studied of the selection, calculation and de- 
termination of a suitable mathematical model of normalized reliabil- 
ity indices of a nuclear power unit. Experiences are summed up 
with two WWER units which were put into operation in 1979 and 
1980. Simple indices are suggested for reliability evaluation of the 
unit at the start of operation (mean time of operation between com- 
plete failures, failure intensity, the coefficient of availability and 
technical utilization). Failure intensity proceeds in dependence on 
time in three main stages (early failures, constant intensity and ter- 
mination of service life). The testing of operating reliability belongs 
to the period of early failures. The question of incorporating reli- 
ability indices among the required technical specifications has as yet 
not been resolved. (J.C.). 


30600 (INIS-mf—10888) Directions for performing reli- 
ability analyses of equipment important for nuclear safety of 
nuclear installations. (Ceskoslovenska Komise pro Atomo- 
vou Energii, Prague). Mar 1986. 29p. (In Czech). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87702193. 

The basic terms are given for the description of the objects, 
aims and means of structural reliability analysis, as is the general 
principle for the implementation of the analysis with a view to the 
failure tree. The demands are summed up on reliability analysis 
with regard to the initial systems analysis, the safety criteria, the 
methods of determining limit values of selected reliability indexes 
for individual pieces of equipment and demands on input data. The 
procedure is recommended as is the methodology of analyses in- 
volving uncertainty in the formulation of the problems and objec- 
tives of the analyses and uncertainty caused by the approximative 
character of reliability analyses. The demands are described placed 
on the mathematical model and calculation means; the individual 
stages of the reliability analysis are also described. The presentation 
of results must contain documentation on the individual stages of 
the analysis, must define undesirable system behaviour, the repre- 
sentation schemes used, etc. The Boolean model of reliability is 
given, as are graphical models for drawing the failure tree, complex 





4233 / ERA-12/15 


reliability indexes of safety systems, and the method of calculating 
characteristic time intervals. (J.C.). 


30601 (JAERI-M—86-078) Ductile fracture behavior of 
6-inch diameter type 304 stainless steel and STS 42 carbon 
steel piping containing a through-wall or part-through crack. 
Shibata, K.; Ohba, T.; Kawamura, T.; Miyazono, S.; 
Kaneko, T.; Yokoyama, N. (Japan Atomic Energy Research 
Inst., Tokyo). May 1986. 77p. (in Japanese). NTIS (US 
Sales Only), PC A05/MF AO1. File Number DE87702212. 

The double ended guillotine break philosophy in the design 
base accident of the nuclear power plant is considered to be overly 
conservative from the view point of piping design. Through the 
past experiences and developments of the fabrication, inspection, 
and operation of nuclear power plants, it has been recognized that 
the Leak-Before-Break (LBB) concept can be justified in the LWR 
pressure boundary pipings. In order to verify the LBB concept, ex- 
tensive experimental and theoretical works are being conducted in 
many countries. Furthermore, a revised piping design standard, in 
which LBB concept is introduced, is under preparation in Japan, 
U.S.A., and European countries. At JAERI, a research program to 
investigate the unstable ductile fracture behavior of LWR piping 
under bending load has been carried out as a part of the LBB veri- 
fication researches since 1983. This report summarizes the result of 
the ductile fracture tests conducted at room temperature in 1983 
and 84. The 6-inch diameter pipes of type 304 stainless steel and 
STS 42 carbon steel pipe with a through-wall or part-through 
crack were tested under bending load with low or high compliance 
condition at room temperature. Pipe fracture data were obtained 
from the test as regards to load- displacement curve, crack exten- 
sion, net section stress, J-resistance curve, and so on. Besides, the 
influence of the compliance on the fracture behavior was examined. 
Discussions are performed on the ductile pipe fracture criterion, 
flaw evaluation criterion, and LBB evaluation method. 


30602 (JAERI-M—86-079) Implementation of reactor 
safety analysis code CATHARE and its use on FACOM M- 
380. Ishiguro, M.; Shinozawa, N.; Tomiyama, M.; Fujisaki, 
M. (Japan Atomic Energy Research Inst., Tokyo). May 
1986. 91p. NTIS (US Sales Only), PC A05/MF A011. File 
Number DE87702213. 

CATHARE is an advanced safety analysis code developed 
at the Nuclear Research Center of Grenoble in France. The code 
simulates thermohydraulic phenomena involved in loss of coolant 
accidents in pressurized water reactors. The code has been intro- 
duced into JAERI as a part of the technical exchange between the 
JAERI ROSA-IV Program and the French BETHSY-CATHARE 
Program. The code was delivered in the form of 23 files containing 
115,000 statements in total. A large part of CATHARE code has 
been written in an extended Fortran language Esope which is 
mainly used for managing dynamic memory allocation. The JAERI 
version is created from the IBM version which has been used on 
Amdhal computer at ISPRA. Some modifications are required in 
order to implement the CATHARE code at JAERI because of dif- 
ference in softwares. In this report, the overview of the code struc- 
ture, the JAERI usage, the implementation method, the error cor- 
rection method, the problems special to install the code in JAERI, 
and the distribution of computing time are described. 


30603 (KFK—4000) Nuclear safety project. Annual 

1985. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Nukleare Sicherheit). Jul 1986. 
652p. (In German). NTIS (US Sales Only), PC A99/MF 
AO1. File Number DE87751852. 

The annual report 1985 is a detailed description (in German 
language) of work within the nuclear safety project performed in 
1985 in the nuclear safety field by KfK institutes and departments 
and by external institutes on behalf of KfK. It includes for each in- 
dividual research activity short summaries in English language on 
work performed, results obtained and plans for future work. This 
report was compiled by the project management. 
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30604 (KFK—4135) Behavior of UO/sub 2/ and FIS- 
SIUM in sodium vapor atmosphere at temperatures up to 
2800/sup 0/C. Feuerstein, H.; Oschinski, J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Haup- 
tabteilung Ingenieurtechnik; Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). 
Nov 1986. 35p. (CONF-860912—2). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87751859. 

From International conference on nuclear and radioche- 
mistry; Beijing, China (1 Sep 1986). 

In case of a HCDA a rubble bed of fuel debris may form 
under a sodium pool and reach high temperatures. An experimental 
technique was developed to study the behavior of fuel and fission 
products in out-of-pile tests in a sodium vapor atmosphere. Evapo- 
ration rates of UO/sub 2/ were measured up to 2800/sup 0/C. The 
evaporation was found to be a complex process, depending on tem- 
perature and the ‘active’ surface. Evaporation restructures the sur- 
face of the samples, however no new ‘active’ surface is formed. 
UO/sub 2/ forms sometimes well shaped crystals and curious ero- 
sion products. The efficiency of the used condenser/filter lines was 
higher than 99.99%. In case of a HCDA all the evaporated sub- 
stances will condense in the soidum pool. Thermal reduction of the 
UO/sub 2/ reduces the oxygen potential of the system. The final 
composition at 2500/sup 0/C was found to be UO/sub 1.95/. The 
only influence of the sodium vapor was found for the diffusion of 
UO/sub 2/ into the thoria of the crucible. Compared with experi- 
ments in an atmosphere of pure argon, the diffusion rate was re- 
duced. 


30605 (KFKI—1986-97/G) Study of core melting process 
for 7.4 per cent failure using the MARCH-2 code. Gyenes, 
Gy. (Hungarian Academy of Sciences, Budapest. Central 
Research Inst. for Physics). Dec 1986. 45p. (In Hungarian). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87702230. 

The analysis of severe accidents regarded as out of design 
basic accident events is described. These accident types can occur 
in the case of some level of safety feature inoperability. Calcula- 
tions were done for the response of 7.4% blowdown in the water- 
cooled reactor system of WWER-440 type by the computer pro- 
gram MARCH-2 implemented at the International Atomic Energy 
Agency. The analysis covers the entire accident sequence from the 
time of the initiating accident event through the stages of core un- 
covering, heating up of the fuels, partial or total melting of the re- 
actor core and reaching of the core debris in the reactor cavity. 8 
references, 26 figures. 


30606 (NUREG—1057-Suppl.4) Safety evaluation report 
related to the operation of Beaver Valley Power Station, Unit 
2 @Wocket No. 50-412). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Mar 1987. 90p. NTIS, PC A05/MF AO! - GPO. File 
Number T187900546. 

This report, Supplement No. 4 to the Safety Evaluation 
Report for the application filed by the Duquesne Light Company et 
al. (the applicant) for a license to operate the Beaver Valley Power 
Station, Unit 2 (Docket No. 50-412), has been prepared by the 
Office of Nuclear Reactor Regulation of the US Nuclear Regula- 
tory Commission. This supplement reports the status of certain 
items that had not been resolved when the Safety Evaluation 
Report and its Supplements 1, 2, and 3 were published. 


30607 (NUREG—1125-Vol.8) A compilation of reports of 
the Advisory Committee on Reactor Safeguards: 1986 annual. 
(Nuclear Regulatory Commission, Washington, DC (USA)). 
Apr 1987. 225p. NTIS, PC A10/MF A0Ol - GPO. File 
Number T187900664. 

This compilation contains 58 ACRS reports submitted to the 
Commission or to the Executive Director for Operations during 
calendar year 1986. All reports have been made available to the 
public through the NRC Public Document Room and the US Li- 
brary of Congress. No classified or other controlled information 
was prepared in 1986. The reports are divided into two groups: 
Part 1: ACRS Reports on Project Reviews, and Part 2: ACRS Re- 
ports on Generic Subjects. Part 1 contains ACRS reports alphabet- 
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ized by project name and within project name by chronological 
order. Part 2 categorizes the reports by the most appropriate gener- 
ic subject area and within subject area by chronological order. 


30608 (NUREG—1166-F) Final environmental statement 
for decommissioning Humboldt Bay Power Plant, Unit No. 3 
(ocket No. 50-133). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Apr 1987. 164p. NTIS, PC A08 - GPO. File Number 
DE87900663. 

The Final Environmental Statement contains the assessment 
of the environmental impact associated with decommissioning the 
Humboldt Bay Power Plant Unit 3 pursuant to the National Envi- 
ronmental Policy Act of 1969 (NEPA) and Title 10 of the Code of 
Federal Regulations, Part 51, as amended, of the Nuclear Regula- 
tory Commission regulations. The proposed decommissioning 
would involve safe storage of the facility for about 30 years, after 
which the residual radioactivity would be removed so that the fa- 
cility would be at levels of radioactivity acceptable for release of 
the facility to unrestricted access. 


30609 (NUREG—1210-Vol.3) Pilot program: NRC severe 
reactor accident incident response training manual: Response 
of licensee and state and local officials: Volume 3. Sakenas, 
C.A.; McKenna, T.J.; Miller, C.W.; Hively, L.M.; Sharpe, 
R.W.; Giitter, J.G.; Watkins, R.M. (Oak Ridge National 
Lab., TN (USA); Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Emergency Preparedness and 
Engineering Response). Feb 1987. Contract AC05- 
840R21400. 100p. (ORNL/TM—9271-Vol.3). NTIS, PC 
A05/MF A01 - GPO. File Number T186016133. 

This pilot training manual has been written to fill the need 
for a general text on NRC response to reactor accidents. The 
manual is intended to be the foundation for a course for all NRC 
response personnel. Response of Licensee and State and Local Offi- 
cials is the third in a series of volumes that collectively summarize 
the US Nuclear Regulatory Commission (NRC) emergency re- 
sponse during severe power reactor accidents. This volume de- 
scribes in general terms the planned response of the licensee and 
state and local officials during a severe accident. Each volume 
serves, respectively, as the text for a course of instruction in a 
series of courses for NRC response personnel. These materials do 
not provide guidance or license requirements for NRC licensees. 
Each volume is accompanied by an appendix of slides that can be 
used to present this material. The slides are called out in the text. 


30610 (NUREG/CR—2331-Vol.6-No.3) Safety research 


programs sponsored by Office of Nuclear Regulatory Re- 
search: Quarterly ee ee ee eo 1986. 
Bari, R.A.; Bezler, P.; Boccio, J.L.; Ginsberg, T.; Greene, 
G.A.; Guppy, J.G.; Hall, R.E.; Hofmayer, C.H:; Khatib- 
Rahbar, H.; Luckas, W.J. Jr. (Brookhaven National Lab., 
Upton, NY (USA); Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research). 
Mar 1987. Contract AC02-76CH00016. 112p. (BNL- 
NUREG—51454-Vol.6-No.3). NTIS, PC A06/MF AO1 - 
GPO. File Number T187008840. 

This progress report will describe current activities and tech- 
nical progress in the programs at Brookhaven National Laboratory 
sponsored by the Division of Accident Evaluation, Division of En- 
gineering Technology, and Division of Risk Analysis & Operations 
of the US Nuclear Regulatory Commission, Office of Nuclear Reg- 
ulatory Research. The projects reported are the following: High 
Temperature Reactor Research, SSC code improvements, Thermal- 
Hydraulic Reactor Safety Experiments, Thermodynamic Core-Con- 
crete Interaction Experiments and Analysis, Plant Analyzer, Code 
Assessment and Application, Code Maintenance (RAMONA-3B), 
MELCOR Verification and Benchmarking, Source Term Code 
Package Verification and Benchmarking, Uncertainty Analysis of 
the Source Term; Stress Corrosion Cracking of PWR Steam Gen- 
erator Tubing, Soil-Structure Interaction Evaluation and Structural 
Benchmarks, Identification of Age Related Failure Modes; Applica- 
tion of HRA/PRA Results to Support Resolution of Generic 
Safety Issues Involving Human Performance, Protective Action 
Decisionmaking, Rebaseling of Risk for Zion, Containment Per- 


formance Design Objective, and Operational Safety Reliability Re- 
search. 
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30611 (NUREG/CR—4663) Closeout of IE Bulletin 83- 
01; Failure of reactor trip breakers (Westinghouse DB-50) to 
open on automatic trip signal. Foley, W.J.; Dean, R.S.; Hen- 
nick, A. (Parameter, Inc., Elm Grove, WI (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Emergency Preparedness and Engineering Response). May 
1987. 3lp. NTIS, PC A03/MF A01 - GPO. File Number 
TI87 85. 

During startup of Salem Unit 1 on February 25, 1983, the 
undervoltage trip attachments (UVTAs) of both Westinghouse DB- 
50 circuit breakers failed to open automatically upon receipt of a 
valid trip signal from the Reactor Protection System (RPS) on low- 
low steam generator level. The reactor was tripped manually about 
30 seconds later. The manual trip used shunt relays installed in the 
DB-50 breakers. Similar failures of only one of a pair of DB-50 
breakers in series had been reported to the NRC/IE and Westing- 
house (W). Because of concern about the event at Salem Unit 1 and 
previous single failures, the NRC/IE issued Bulletin 83-01 on Feb- 
ruary 25, 1983. Licensees of operating pressurized water reactors 
with W Type DB breakers having UVTAs were required to take 
specific actions. The bulletin was issued for information to all other 
nuclear power facilities. Evaluation of utility responses and NRC/ 
IE inspection reports shows that the bulletin can be closed out per 
specific criteria for all of the 50 facilities to which it was issued for 
action. Malfunctions of the UVTAs were reported for only two 
sites other than Salem. There are no remaining areas of concern for 
this bulletin. 


30612 (NUREG/CR—4664) Closeout of IE Bulletin 83- 
04: Failure of the undervoltage trip function of reactor trip 
breakers. Foley, W.J.; Dean, R.S.; Hennick, A. (Parameter, 
Inc., Elm Grove, WI (USA); Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Emergency Pre- 

edness and Engineering Response). May 1987. 28p. 
NTIS, PC A03/MF AOl1 - GPO. File Number T1I87900684. 

During shutdown of San Onofre units 2 and 3 on March 3 
and 8, 1983, four General Electric (GE) Type AK-2 circuit break- 
ers in the reactor protection systems (RPSs) failed to open on acti- 
vation of the undervoltage trip coil during testing. Since issuance of 
IE Bulletin 79-09, April 17, 1979, on failures of GE Type AK-2 
breakers, additional failures had been reported before the tests at 
San Onofre. Because of concern about continued failures of the 
subject breakers in RPSs, the NRC/IE issued IE Bulletin 83-04 on 
March 11, 1983. All licensees of operating pressurized water power 
reactors, except those with Westinghouse Type DB breakers, were 
required to take five specific actions. The bulletin was issued for 
information to all other nuclear power facilities. Evaluation of utili- 
ty responses and NRC/IE inspection reports indicates that the bul- 
letin can be closed out for all of the 50 facilities to which it was 
issued for action. Six plants had breakers which failed to operate 
satisfactorily during tests for bulletin requirements. There are no re- 
maining areas of concern for this bulletin. 


30613 (NUREG/CR—4803) The possibility of local deto- 
nations during degraded-core accidents in the Bellefonte Nu- 
clear Power Plant. Sherman, M.P.; Berman, M. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Reactor Sys- 
tems Safety). Jan 1987. Contract AC04-76DP00789. 42p. 
(SAND—86-1180). NTIS, PC A03/MF A0Ol - GPO. File 
Number T187007016. 

It is possible to objectively determine whether a detonation 
can propagate in a given geometry (volume shape and size, obstacle 
configuration, degree of confinement) for a given mixture composi- 
tion (concentrations of hydrogen, air and steam); this is done by 
conservatively equating the detonation propagation criteria with 
the criteria for transition from deflagration to detonation. This 
paper attempts to reduce the degree of conservatism in this proce- 
dure by constructing estimates of the probability of transition to 
detonation based on subjective extrapolations of empirical data. A 
methodology is introduced which qualitatively ranks mixtures and 
geometries according to the degree to which they are conducive to 
transition to detonation. The methodology is then applied to ana- 
lyzing the potential for local detonations in the Bellefonte reactor 
containment for a variety of accident scenarios. Based on code-cal- 
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culated rates and quantities of hydrogen generation and calculated 
rates of transport and mixing, this methodology indicated a low po- 
tential for detonation except for one volume in a few cases. 


30614 (NUREG/CR—4845) An analysis of the semiscale 
MOD-2C S-NH-3 test using the TRAC-PF1 computer pro- 
gram. Driskell, W.E.; Kullberg, C.M. (EG and G Idaho, 
Inc., Idaho Falls (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Accident Evaluation). Mar 
1987. Contract AC0O7-761D01570. 36p. (EGG—2496). NTIS, 
PC A03/MF A011 - GPO. File Number 187008900. 


A calculation was performed using the TRAC-PF1/MOD1 
computer program to simulate a small break, loss-of-coolant experi- 
ment where the high-pressure injection was not used to mitigate the 
fuel rod temperature excursion. This experiment, designated the S- 
NH-3 Test, simulated a 0.5% cold-leg break in a PWR and was one 
of a series of tests, conducted in the Semiscale Mod-2C test facility. 
The primary purpose for doing the calculation was to evaluate the 
capability of the TRAC-PF1 code to calculate the thermal-hydrau- 
lic response observed in the experiment. The evaluation employs 
the comparison of selected code-calculated system responses with 
the test data. Conclusions and recommendations on improving the 
quality of the calculation are included. 


30615 (RTR—2291-84-4-Del.Ver.) Reactor incident 
status: 1984 Annual report. Bryce, J.R.; re G.C. oe 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Plant). 18 Mar 1985. Contract AC09-76SR00001. 
166p. NTIS, PC A08/MF A01; 1; GPO Dep. File Number 
DE87006287. 

This annual report summarizes action taken, and anticipated 
for Reactor Incident Reports issued through December 1984. Inci- 
dents for which action has been completed (and documented in a 
previous annual or quarterly report) have been deleted from this 
report. This report consists of separate divisions for P, L, K, and C 
Areas. 


30616 (SAND—86-2863C) The testing of a 1:6-scale rein- 
forced-concrete containment 


building. Horschel, D.S. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 7p. (CONF-870415—2). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87008966 

From American power conference; Chicago, IL, USA (27 
Apr 1987). 

A 1:6-scale LWR containment building made of reinforced 
concrete will be pressurized to failure in early 1987 at Sandia Na- 
tional Laboratories. This paper describes features of the contain- 
ment and preparations and plans for testing. Over 1200 transducers 
will record the response of the containment as it is quasistatically 
pressurized to failure. The results from the test will be used to qual- 
ify analytical methods that can in turn predict the behavior of full 
scale containments subject to hypothesized loadings. This testing is 
being conducted as a part of the Nuclear Regulatory Commission's 
severe accident research for nuclear power plants. 


30617 (TGL—44001) Nuclear safety and radiation protec- 
tion. Safety of nuclear power plants. (Amt fuer Standardisier- 
ung, Messwesen und Warenpruefung, Berlin (German 
Democratic Republic)). Feb 1986. 6p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702255. 


Terms (also in Russian) and definitions are given. 


30618 (TGL—44003) Nuclear safety and radiation protec- 
tion. Safety of nuclear power plants. (Amt fuer Standardisier- 
ung, Messwesen und Warenpruefung, Berlin (German 
Democratic Republic)). Feb 1986. 18p. “an German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702256. 

General principles of safety of nuclear power plants, and the 
safety requirements for design, construction, and operation of nu- 
clear power plants are presented. 
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30619 EBR-II driver fuel qualification for loss-of-flow 
and loss-of-heat-sink tests without scram. Lahm, C.E.; 

Koenig, J.F.; Betten, P.R.; Bottcher, J.H.; Lehto, W.K.; 

Seidel, B.R. (Argonne National Lab., Idaho Falls, ID, USA. 
EBR-II Project; Argonne National Lab., IL, USA). Nuclear 
Engineering and Design; 101: No. 1, 25-34(Apr 1987). Con- 
tract W-31-109-ENG-38. 

The continuing development of metallic fuel in EBR-II has 
led to performance of whole core transient tests which exceed 
normal driver fuel operating limits. Both out-of-reactor and in-reac- 
tor tests have been completed to investigate failure modes for me- 
tallic fuel elements. Equations have been developed to predict both 
time-to-failure and fuel element damage caused by thermal tran- 
sients. These analyses have allowed operation of EBR-II in modes 
that demonstrate the inherent safety of both the plant design and 
the metallic fuel element design. 


30620 Safety analysis for the loss-of-flow and loss-of-heat 
sink without scram tests in EBR-II. Lehto, W.K.; Fryer, 
R.M.; Dean, E.M.; Koenig, J.F.; Chang, L.K.; Mohr, D.; 
Feldman, E.E. (Argonne National Lab., Idaho Falls, ID, 
USA. EBR-II Project; Argonne National Lab., IL, USA). 
Nuclear Engineering and Design; 101: No. 1, 35-44(Apr 
1987). Contract W-31-109-ENG-38. 

This paper discusses the safety considerations and the analy- 
sis that was done to support the conduct of the loss-of-flow and 
loss-of-heat sink without scram tests in EBR-II. The plant safety 
limits and the analysis codes and methods are presented. The 
impact of the tests and off-normal conditions on the fuel and plant 
structures is evaluated. Conclusions are that the test program had 
no impact on plant operations and the accumulated fuel damage 
was negligible. 


30621 Whole-core damage analysis of EBR-II driver fuel 
elements following SHRT program. Chang, L.K.; Koenig, 
J.F.; Porter, D.L. (Argonne National Lab., Idaho Falls, ID, 
USA. EBR-II Project; Argonne National Lab., IL, USA). 
Nuclear Engineering and Design; 101: No. 1, 67-74(Apr 
1987). Contract W-31-109-ENG-38. 

In the Shutdown Heat Removal Testing (SHRT) program in 
EBR-II, fuel element cladding temperatures of some driver subas- 
semblies were predicted to exceed temperatures at which cladding 
breach may occur. A whole-core thermal analysis of driver subas- 
semblies was performed to determine the cladding temperatures of 
fuel elemnts, and these temperatures were used for fuel element 
damage calculation. The accumulated cladding damage of fuel ele- 
ment was found to be very small and fuel element failure resulting 
from SHRT transients is unlikely. No element breach was noted 
during the SHRT transients. The reactor was immediately restarted 
after the most severe SHRT transient had been completed and no 
driver fuel breach has been noted to date. 


30622 Implications of the EBR-II inherent safety demon- 
stration test. Planchon, H.P.; Sackett, J.I.; Golden, G.H.; 
Sevy, R.H. (Argonne National Lab., Idaho Falls, ID, USA. 
EBRI Project; Argonne National Lab., IL, USA). Nuclear 
Engineering and Design; 101: No. 1, 75- -90(Apr 1987). Con- 
tract W-31-109-ENG-38. 

Extensive thermal-hydraulics testing at EBR-II culminated in 
the inherent safety demonstration test on April 3, 1986. This work 
may well lead to fundamental changes in the approach to the 
design and licensing of liquid-metal-cooled reactor (LMR) power 
plants. The EBR-II test program has thus far demonstrated (1) pas- 
sive removal of decay heat by natural circulation, (2) passive reac- 
tor shutdown for a loss of flow without scram, and (3) passive reac- 
tor shutdown for a loss of heat sink without scram. Supporting 
analysis indicate that these characteristics can be incorporated into 
larger commerical LMRs and be used as the basis for a totally new 
passive control strategy. Analyses and tests are now in progress to 
show that LMRs with these characteristics and the passive control 
strategy are also inherently safe for unprotected overpower acci- 
dents. 
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30623 Coolability of LWR debris: A summary of the 
DCC experiments. Reed, A.W.; Boldt, K.R.; Schmidt, T.R. 
(Reactor Safety Research Dept., Sandia National Labs., Al- 
buquerque, NM). pp VI4.1-VI4.8 of Proceedings of the 
international ANS/ENS topical meeting on thermal reactor 
safety. La — Park, IL; American Nuclear Society 
(1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor es oe Diego, CA, USA (2 Feb 1986). f 

The Degraded Core Coolability (DCC) experiments were 
designed to examine post-accident heat removal from reactor fuel 
debris using prototypic materials over a pressure range of 1 to 170 
atmospheres. The purpose of these experiments is to provide dryout 
data for comparison with current predictive models. DCC-1 was 
composed of smaller particles (effective diameter of 0.31 diameter) 
and produced dryout heat fluxes below those expected in a reactor 
accident. The pressure dependence of the dryout flux was less than 
anticipated. DCC-2 was composed of larger particles (effective di- 
ameter of 1.42 mm) and was a coolable configuration. Stable local- 
ized dryouts were observed as well as global dryouts. DCC-3 was a 
stratified bed in which smaller particles (effective diameter of 0.92 
mm) overlay larger particles (effective diameter of 3.64 mm). 


30624 Debris-bed quench characteristics under bottom- 
flood conditions. Tutu, N.K.; Ginsberg, T. (Dept. of Nuclear 
Energy, Brookhaven National Lab., Upton, NY 11973). pp 
VI3.1-VI3.8 of Proceedings of the international ANS/ENS 
topical meeting on thermal reactor safety. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Light water reactor degraded core accident sequence studies 
postulate the existence of superheated core debris beds within the 
reactor vessel. From both the accident management viewpoint and 
the accident evaluation viewpoint, it is necessary to understand the 
quench characteristics of such a degraded core. In particular, the 
SCDAP code, which is intended to model the core response during 
a severe accident condition, must be able to predict the thermal-hy- 
draulic state of the core as a function of time when the core is in a 
degraded (debris bed) state. At present, the SCDAP code does not 
have a debris bed quench model. This program is therefore geared 
towards developing such a model. The experimental part of the 
program aids in model development and provides a data base for 
verifying the transient debris bed quench models. The current work 
deals with the case of one-dimensional debris bed being quenched 


by the injection of liquid coolant at a constant rate from the bottom 
of the debris bed. 


30625 A comparison of three TRAC-BWR assessment 
studies with data from a ROSA-III small break test. Wagner, 
K.C. (idaho National Engineering Lab., P.O. Box 1625, 
Idaho Falls, ID 83415). pp V7.1-V7.8 of Proceedings of the 
international ANS/ENS topical meeting on thermal reactor 
safety. La Grange Park, IL; American Nuclear Society 
(1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A comparative analysis of three assessment studies of Run 
912 from the ROSA-III small break LOCA test series has been per- 
formed. Each study was performed subsequent to the development 
of an improved version of the TRAC-BWR safety analysis code. 
The ability of each computer code to calculate the pertinent ther- 
mal hydraulic phenomena in the experiment is presented. The run 
time statistics are also given. 


30626 RELAPS/MOD2 code assessment for the semis- 
cale Mod-2C test S-LH-1. Fineman, C.P. (Idaho National 
Engineering Lab., EG and G Idaho, Inc., P.O. Box 1625, 
Idaho Falls, ID 83415). pp V4.1-V4.8 of Proceedings of the 
international ANS/ENS topical meeting on thermal reactor 
safety. La Grange Park, IL; American Nuclear Society 
(1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

RELAPS/MOD2, Cycle 36.02, was assessed using data from 
Semiscale Mod-2C experiment S-LH-1. The major phenomena that 
occurred during the experiment were calculated by RELAPS/ 
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MOD2, although the duration and the magnitude of their effect on 
the transient were not always well calculated. Areas defined where 
further work was needed to improve the RELAPS calculation in- 
clude, 1) the system energy balance 2) core interfacial drag, and 3) 
the heat transfer logic rod dryout criterion. 


30627 TRAC-PF1/MOD1 thermal-hydraulic predictions 
of JAERI Slab Core Test Facility gravity-feed tests. Gilbert, 
J.S.; Lin, J.C. (Los Alamos National Lab., Los Alamos, NM 
87545). pp V3.1-V3.8 of Proceedings of the international 
ANS/ENS topical meeting on thermal reactor safety. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

The Transient Reactor Analysis Code, TRAC-PF1/MOD1, 
was used to analyze the Slab Core Test Facility gravity-feed tests 
(Runs 604, 605, 611, and 613) performed by the Japan Atomic 
Energy Research Institute. The objectives of the TRAC analysis 
are to compare the TRAC predictions with the test results and to 
assess the TRAC capability for simulating the core thermal-hydrau- 
lic behavior during the reflood phase of a large loss-of-coolant acci- 
dent. In general, the TRAC-calculated results agree well with the 
data. 


30628 Mechanistic determination of fission product re- 
leases for a Mark III BWR plant. Ludewig, H.; Yu, W.S.; 
Jaung, R.; Pratt, W.T. (Dept. of Nuclear Energy, Brookha- 
ven National Lab., Upton, NY 11973). pp I'V2.1-IV2.8 of 
Proceedings of the international ANS/ENS topical meeting 
on thermal reactor safety. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

This paper demonstrates that variation in pool decontamina- 
tion factors, aerosol retention due to settling on surfaces and frac- 
tion of fission products retained in the melt and in the primary 
system are all functions of the sequence and system being consid- 
ered. Simplistic assumptions regarding the phenomena could lead to 
erroneous results. In view of this, simple estimate of fission product 
release should always be expressed as a range to account for any 
phenomena that may have been overlooked. 


30629 Results of scoping experiments on melt stream 
breakup and quench. Spencer, B.W.; Gabor, J.D.; Cassulo, 
J.C.; Kilsdonk, D.J. (Reactor Analysis and Safety Div., Ar- 
gonne National Lab., Argonne, IL 60439). pp II8.1-I18.8 of 
Proceedings of the international ANS/ENS topical meeting 
on thermal reactor safety. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

The results of recent scoping-type experiments are described 
in which a high-temperature melt stream of metallic or corium 
composition falls through a quenching medium of water or sodium. 
The pour stream typically exhibits breakup owing to hydrodynamic 
and in some cases boiling-related instabilities. The material pairs 
used in these scoping tests included molten corium and water, 
Wood’s Metal or tin and water, and molten uranium metal and 
sodium. Preliminary results of these studies pertaining to cover gas 
entrainment, growth of the mixing region, and characteristics of the 
debris are described. 


30630 Behavior of a corium jet in high pressure melt 
ejection from a reactor pressure vessel, Frid, W.E. (Swedish 
State Power Board, S-162 87 Vallingby). pp I17.1-II7.8 of 
Proceedings of the international ANS/ENS topical meeting 
on thermal reactor safety. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A model has been developed to calculate the expansion and 
fragmentation of a corium jet, due to the evolution of dissolved gas, 
during a postulated core meltdown accident. Parametric calcula- 
tions have been performed for a PWR high pressure accident sce- 
nario. Jet breakup occurs within a few jet diameters from the RPV. 
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The diameter of the fragmented jet at the level of the reactor 
cavity floor is predicted to be 40-130 times the discharge diameter. 
Particles generated by fragmentation of corium melt are predicted 
to be in the 30-150 ym size range. 


30631 Melt expulsion and direct containment heating in 
realistic plant geometries. Tarbell, W.W.; Pilch, M.; Brock- 
mann, J.E. (Sandia National Labs., Albuquerque, NM). pp 
116.1-116.8 of Proceedings of the international ANS/ENS 
topical meeting on thermal reactor safety. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860204—). 
Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

High pressure ejection of melt from the RPV may potential- 
ly occur in a large fraction of core melt accidents. Scaled tests 
show nearly complete dispersal of debris from the cavity. The test 
results presented indicate that simple structures may not greatly 
mitigate the dispersal of debris into the containment region. Interac- 
tions with walls and piping appear to be dominated by the melt 
splashing from the surface and subsequently being reentrained into 
the gas stream. Near the cavity exit, debris retention by crust for- 
mation on surfaces may be insignificant because the freezing rate is 
small compared to the flow of molten material. The results from 
the HIPS-8C experiment show that debris removal from the cavity 
via the annular gap around the RPV is by entrainment of melt par- 
ticles after the onset of gas discharge from the pressure vessel. Jet 
deflection and splashout do not significantly contribute to debris 
dispersal from this region. These results imply that the quantity of 
melt entering the containment dome from around the RPV is pro- 
portional to the flow area of the annular gap. Aerosol measure- 
ments indicate a bimodal size distribution with contributions by 
vapor condensation and mechanical fragmentation. Estimates of the 
quantity of melt aerosolized in the experiments range from 0.3 to 
5.2 percent of the mass of melt dispersed. 


30632 Significant U.S. LWR safety issues: The three tall- 
est trees in the forest. Snyder, A.W. (Sandia National Labs., 
Albuquerque, NM 87185). pp 16.1-16.6 of Proceedings of the 
international ANS/ENS topical meeting on the reactor 
safety. La Grange Park, IL; American Nuclear Society 
(1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Operational experiences with commercial nuclear-electric 
power plants in the U.S. have reminded us repeatedly, but rarely 
with tangible, adverse societal consequences, of the stringent, 
unique, and unprecedented plant requirements which have to be 
satisfied to minimize the societal risks of nuclear power. These re- 
quirements have no counterparts in fossil-electric power, the legacy 
upon which nuclear-electric power has been built. The very strin- 
gent requirements, to reliably shutdown (SCRAM) and protect the 
reactor in the event of a transient operational occurrence, to reli- 
ably remove the decay heat of fission products and to reliably con- 
tain the fission products from fuel damaged in an accident, have to 
be satisfied to minimize both health and economic risks. This paper 
assesses the degree to which the current descriptions of the phe- 
nomena and the estimates of the consequences of severe accidents 
are now adequate to support the safety decision needs of the nucle- 
ar industry, governments, and the private sector. But from what 
point of view are we to gauge adequacy? The desired adequacy, is 
based on the assumption that it is very important to instill confi- 
dence in the broadest cross-section of society that estimates of risk 
are reliable, i.e., the estimates are derived with a skeptical, inquiring 
approach and are based on work that has stringently differentiated 
between belief and what would occur in reality in the event of an 
accident. 


Analysis of steam-generator tube-rupture events 
‘eedwater 


30633 

combined with auxiliary-f control-system failure for 
Three Mile Island-Unit 1 and Zion-Unit 1 pressurized water 
reactors. Nassersharif, B. (Los Alamos National Lab., Los 
Alamos, NM 87545). pp XIII5.1-XIII5.8 of Proceedings of 
the international ANS/ENS topical meeting on thermal re- 
actor safety. La Grange Park, IL; American Nuclear Socie- 
ty (1986). (CONF-860204—). 
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From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A steam-generator tube-rupture (SGTR) event combined 
with loss of all offsite alternating-current power and failure of the 
auxiliary-feedwater (AFW) control system has been investigated for 
the Three Mile Island-Unit 1 (TMI-1) and Zion-Unit 1 (Zion-1) 
pressurized water reactors. The Transient Reactor Analysis Code 
was used to simulate the accident sequence for each plant. The ob- 
jectives of the study were to predict the plant transient response 
with respect to tube-rupture flow termination, extent of steam gen- 
erator overfill, and thermal-hydraulic conditions in the steam lines. 
Two transient cases were calculated: (1) a TMI-1 SGTR and run- 
away-AFW transient, and (2) a Zion-1 SGTR and runaway-AFW 
transient. Operator actions terminated the tube-rupture flow by 
1342 s (22.4 min) and 1440 s (24.0 min) for TMI-1 and Zion-1, re- 
spectively, but AFW injection was continued. The damaged steam 
generator (DSG) overfilled by 1273 s (21.2 min) for the TMI-1 cal- 
culation and by 1604 s (26.7 min) for the Zion-1 calculation. The 
DSG steam lines were completely filled by 1500 s (25 min) and 
2000 s (33.3 min) for TMI-1 and Zion-1, respectively. The maxi- 
mum subcooling in the steam lines was —63 K (—113°F) for TMI- 
1 and —44 K (—80°F) for Zion-1. 


30634 Effectiveness of auxiliary spray in a pressurizer 
scaled from a pressurized water reactor. Loomis, G.G.; 
Shaw, R.A. (Idaho National Engineering Lab., EG and G 
Idaho, Inc., Idaho Falls, ID 83415). pp XIII3.1-XIII3.8 of 
Proceedings of the international ANS/ENS topical meeting 
on thermal reactor safety. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Results are presented from an experimental investigation of 
the effectiveness of pressurizer auxiliary spray for controlling pri- 
mary pressure during steam generator tube rupture transients. Both 
separate-effects and transient experimental results are compared to 
RELAPS calculations. 


30635 The need and direction of a human factors re- 
search program for the nuclear power industry. Blackman, 
H.S.; Meyer, O.R.; Nelson, W.R. (EG and G Idaho, Idaho 
National Engineering Lab.). pp XII6.1-XII6.8 of Proceed- 
ings of the international ANS/ENS topical meeting on ther- 
mal reactor safety. La Grange Park, IL; American Nuclear 
Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

It is axiomatic that the need for a human factors program in 
the nuclear power industry must be based upon an examination of 
the process of nuclear energy production and the role that the 
human plays in this process. It has been pointed out by others that 
a large number of incidents in technology based industries can be 
attributed to human error, thereby demonstrating the need to un- 
derstand the human in interacting with complex processes. But an 
emphasis upon human “error” is a negative approach and can be 
non-productive, particularly when the “correct” human action has 
not been clearly defined prior to the incident. Some industries have 
expended great resources in a positive attempt to maximize the per- 
formance of the human in critical roles, e.g., the man-in-space pro- 
gram, the commercial airlines industry, deep-sea exploration. Cen- 
tral to this issue of human factors in nuclear power is the question 
of the role that the human plays in reducing the risk of the total 
system. If, as in other areas of application, the nuclear industry can 
make substantial improvements in the performance of humans, one 
needs to know how much risk is really reduced. 


30636 Comparison of methods applicable to evaluation of 
nuclear power plant technical specifications. Cho, N.2Z.; 
Bozoki, G.E.; Youngblood, R.W. (Dept. of Nuclear Energy, 
Brookhaven National Lab., Upton, NY 11973). pp XII2.1- 
XII2.8 of Proceedings of the international ANS/ENS topi- 
cal meeting on thermal reactor safety. La Grange Park, IL; 
American Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 
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This study compares three probabilistic methods based on 
the static fault tree analysis, time-dependent unavailability analysis, 
and Markov analysis, which can be used to evaluate technical spec- 
ifications in nuclear power plants. They are tested on a sample 
problem which was devised to closely represent the important and 
essential characteristics that should be addressed in determination 
and evaluation of the technical specifications. 


30637 Analysis of hydrogen production during a BWR6 
core heatup transient. Yang, J.W.; Pratt, W.T. (Dept. of Nu- 
clear Energy, Brookhaven National Lab., Upton, NY 
11973). pp XI6.1-X1I6.8 of Proceedings of the international 
ANS/ENS topical meeting on thermal reactor safety. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Hydrogen production during the heatup of a BWR6 core 
during a postulated degraded core accident has been analyzed using 
the MARCH2 (Version 151) computer code. The study includes 
both unmitigated and mitigated cases with the initial heatup condi- 
tions determined by following the emergency procedure guidelines. 
Separate effects of the mitigated case have been investigated. Vari- 
ous sources which contribute to hydrogen production have been 
identified. 


30638 Hydrogen-combustion analyses of le tests. 
Gido, R.G.; Koestel, A. (Los Alamos National Lab., Univ. 
of California). pp X15.1-XI5.8 of Proceedings of the interna- 
tional ANS/ENS topical meeting on thermal reactor safety. 
La Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

This report uses results of the large-scale tests with turbu- 
lence performed by the Electric Power Research Institute at the 
Nevada Test Site to evaluate hydrogen burn-analysis procedures 
based on lumped-parameter codes like COMPARE-H2 and associ- 
ated burn-parameter models. The test results (a) confirmed, in a 
general way, the procedures for application to pulsed burning, (b) 
increased significantly our understanding of the burn phenomenon 
by demonstrating that continuous burning can occur and (c) indi- 
cated that steam can terminate continuous burning. Future actions 
recommended include (a) modification of the code to perform con- 
tinuous-burn analyses, which is demonstrated, (b) analyses to deter- 
mine the type of burning (pulsed or continuous) that will exist in 
nuclear containments and the stable location if the burning is con- 
tinuous, and (c) changes to the models for estimating burn param- 
eters. 


30639 HECTR analyses of large-scale premixed hydrogen 
combustion experiments. Wong, C.C. (Sandia National 
Labs., Albuquerque, NM). pp X14.1-X14.8 of Proceedings of 
the international ANS/ENS topical meeting on thermal re- 
actor safety. La Grange Park, IL; American Nuclear Socie- 
ty (1986). (CONF-860204—). Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

The HECTR (Hydrogen Event: Containment Transient Re- 
sponse) computer code is a reactor accident analysis tool designed 
to calculate the transport and combustion of hydrogen and the tran- 
sient response of the containment. As part of the assessment effort, 
HECTR has been used to analyze the Nevada Test Site (NTS) 
large-scale premixed hydrogen combustion experiments. The results 
of these analyses and the critical review of the combustion model in 
HECTR is presented in this paper. 


30640 The effects of reactor core-simulant aerosols on 
hydrogen/air combustion. Nelson, L.S.; Benedick, W.B.; Ein- 
feld, W.; Guay, K.P.; Valdez, G.D.; Lee, J.H.; Knystautas, 
R.; Fresko, M.; Gaug, M. (Sandia National Labs., Albuquer- 
que, NM). pp XI3.1-X13.7 of Proceedings of the internation- 
al ANS/ENS topical meeting on thermal reactor safety. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 
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Three representative reactor core-simulant aerosols were dis- 
persed, just before ignition, into combustible hydrogen-air mixtures 
contained in 5.1 and 0.18 m/sup 3/ chambers. Oxidic aerosols (Al/ 
sub 2/O/sub 3/, Fe/sub 2/O/sub 3/) produced only minor changes 
in the burns. A metallic aerosol (Fe) ignited along with the hydro- 
gen, producing more complete combustion of the hydrogen and 
substantially increased overpressures and thermal effects compared 
to control experiments performed identically without the aerosols. 


30641 Pair importance measures in systems analysis, 
Youngblood, R.; Xue, D.; Cho, N. (Dept. of Nuclear 
Energy, Brookhaven National Lab., Upton, NY 11973). pp 
X8.1-X8.7 of Proceedings of the international ANS/ENS 
topical meeting on thermal reactor safety. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

This paper defines importance measures for pairs of events, 
by analogy with single-event importances. Pair importances are po- 
tentially useful in risk-based evaluation of technical specifications, 
system interaction studies, and debugging of large system models. 
Computational feasibility is demonstrated, and an example is given. 


30642 A review of the turbine-building flooding study of 
the Oconee PRA. Ilberg, D.; Hanan, N.A. t. of Nuclear 
Energy, Brookhaven National Lab., Upton, 11973). p 
X7.1-X7.8 of Proceedings of the international ANS/ENS 
topical meeting on thermal reactor safety. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A peer review of the Oconee Probabilistic Risk Assessment 
(OPRA) for Unit No. 3 was performed at BNL for the Nuclear 
Regulatory Commission (NRC). This paper discusses the review of 
the OPRA turbine-building internal-flooding study, which was 
found to be one of the dominant contributors to the core melt fre- 
quency and was thus treated in great detail. The flooding analysis is 
reviewed by considering a set of ten different steps. Differences be- 
tween OPRA and BNL are discussed for each one of these steps, 
and the results of the OPRA and the BNL review are presented. 


30643 Aerosol formation in non-radioactive species: Im- 
plications for the source term. Grimley, A.J.; Maudlin, PJ. 
(Sandia National Labs.). pp [X6.1-IX6.8 of Proceedings of 
the international ANS/ENS topical meeting on thermal re- 
actor safety. La Grange Park, IL; American Nuclear Socie- 
ty (1986). (CONF. 860204—). Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Retention of fission products in the reactor coolant system 
(RCS) is a source of considerable uncertainty in estimates of the 
source term for reactor accidents. The QUEST document shows 
uncertainties of two-to-three orders of magnitude in fission product 
release to the environment due to possible retention in the RCS. 
The factors which most strongly influence this mitigation phenome- 
non are timing of release from the fuel, aerosol formation and sub- 
sequent aerosol dynamics, and chemical reaction with other fission 
products, coolant and structural materials. A large fraction of the 
core materials is non-radioactive and can form aerosols at tempera- 
tures typical of reactor accidents. Depending on the timing of the 
formation of these aerosols, they may be a dominant factor in deter- 
mining the retention of some fission products in the RCS. The large 
number of different possible species and different environments in 
the core means that each material must be considered individually 
to determine its effect on source term mitigation. This report deals 
primarily with the formation of tin aerosol from disrupted cladding. 
The effects of this aerosol on the retention of fission products in the 
RCS is examined with particular emphasis on tellurium. 


30644 Behavior of fission product tellurium under severe 
accident conditions. Collins, J.L.; Osborne, M.F.; Lorenz, 
R.A. (Chemical Technology Div., Oak Ridge National 
Lab., Oak Ridge, TN 37831). pp IX5.1-IX5.8 of Proceed- 
ings of the international ANS/ENS topical meeting on ther- 
mal reactor safety. La Grange Park, IL; American Nuclear 
Society (1986). (CONF-860204—). 
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From International ANS/ENS topical meeting on thermal 
reactor aes San Diego, CA, USA (2 Feb 1986). 
product release tests at Oak Ridge National Labora- 
tory (ORNL) set provided new experimental data that help char- 
acterize the behavior of tellurium under severe light-water reactor 
(LWR) accident conditions. The release of tellurium from the fuel 
rods is dependent upon the rate and extent of cladding oxidation. 
Tellurium has been found to be considerably retained by metallic 
Zircaloy cladding at test temperatures up to 2000°C. The results in- 
dicate that the tellurium is bound by the Zircaloy cladding as zirco- 
nium telluride, but once the available zirconium metal is oxidized 
by the steam, tellurium is released in favor of continued zirconium 
oxide formation. The collection behavior of the released tellurium 
indicates that it is probably released from the fuel rods as SnTe and 
CsTe rather than as elemental tellurium. 


30645 A mechanistic model for Sr and Ba release from 
severely damaged fuel. Rest, J.; Cronenberg, A.W. (Argonne 
National Lab., Argonne, IL 60439). pp IX4.1-IX4.8 of Pro- 
ceedings of the international ANS/ENS topical meeting on 
thermai reactor safety. La Grange Park, IL; American Nu- 
clear Society (1986). (CONF-860204—). 
From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 
Among radionuclides associated with fission product release 
during severe accidents, the primary ones with health consequences 
are the volatile species of I, Te, and Cs, and the next most impor- 
tant are Sr, Ba, and Ru. Considerable progress has been made in 
the mechanistic understanding of I, Cs, Te, and noble gas release; 
however, no capability presently exists for estimating the release of 
Sr, Ba, and Ru. This paper presents a description of the primary 
physical/chemical models recently incorporated into the FAST- 
GRASS-VFP (Volatile Fission Product) code for the estimation of 
Sr and Ba release. FASTGRASS-VFP release predictions are com- 
pared with two data sets: (1) data from out-of-reactor induction- 
experiments on declad low-burnup (1000 and 4000 MWd/t) 


heating 

pellets, and (2) data from the more recent in reactor PBF Severe 
Fuel Damage Tests, in which one-meter-long, trace-irradiated (89 
MW4d/t) and normally irradiated (—35000 MWd/t) fuel rods were 
tested under accident conditions. 


30646 An evaluation of ATWS core damage frequency for 
an earlier vintage BWR/4. Shiu, K.K. (Dept. of Nuclear 
Energy, Brookhaven National Lab., Upton, NY 11973). pp 
VIII7.1-VIII7.7 of Proceedings of the international ANS/ 
ENS topical meeting on thermal reactor safety. La Grange 
Park, IL; American Nuclear Society (1986). (CONF- 
860204—). 

From International ANS/ENS topical meeting on thermal 
reactor aie, San Diego, CA, USA (2 Feb 1986). 

This paper reports on a study performed to evaluate the core 
damage frequency contribution from Anticipated Transient Without 
Scram (ATWS) in an earlier vintage BWR/4 plant. A brief summa- 
ry of the work was published. Discussions on improvements in the 
design and operation of BWR plants to reduce the likelihood of oc- 
currence and core damage frequency of ATWS have continued for 
several years. In November 1981, subsequent to the issuance of 
three alternate proposed ATWS rules, the Nuclear Regulatory 
Commission invited comments on these rules. In June, 1984, a final 
rule on the reduction of risk from ATWS was issued. 


30647 U.S. Nuclear R Commission's Nuclear 

Plant Analyzer. Laats, E.T.; Beelman, R.J. (idaho National 

ineering Lab., EG and G Idaho, Inc., P.O. Box 1625, 

0 Falls, ID 83415). pp VII6.1-VII6.8 of Proceedings of 

= international ANS/ENS topical meeting on thermal re- 

actor safety. La Grange Park, IL; American Nuclear Socie- 
ty (1986). (CONF-860204—). Contract AC07-761D01570. 

From ee eg ANS/ENS topical meeting on thermal 
reactor safe ces USA (2 Feb 1986). 

The te. lyzer (NPA) is a state-of-the-art 
safety analysis and engineering tool id tne used to address key nu- 
clear safety issues. Under the sponsorship of the U.S. Nuclear Reg- 
ulatory Commission (NRC), the NPA integrates the NRC’s com- 
puterized reactor behavior simulation codes such as RELAPS, 
TRAC-BWR, and TRAC-PWR, with well-developed color graph- 
ics programs and large repositories of reactor design and experi- 
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mental data. The NPA project is jointly conducted with the Los 
Alamos National Laboratory (LANL). EG&G Idaho serves as 
overall project coordinator for the NRC. The NPA became oper- 
ational in late 1983 at the Idaho Natinal Engineering Laboratory 
(INEL). This paper presents an overview of the NPA system, dis- 
cuss several recent applications using the NPA with various simula- 
tion codes, and concludes with a brief discussion on future NPA 
development. 


30648 Droplet heat transfer and chemical reactions 
during direct containment heating. Baker, L. Jr. (Argonne 
National Lab., Reactor Analysis and Safety Div., Argonne, 
IL 60439). pp VI8.1-VI8.8 of Proceedings of the interna- 
tional ANS/ENS topical meeting on thermal reactor safety. 
La Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A simplified model of heat transfer and chemical reaction 
has been adapted to evaluate the expected behavior of droplets con- 
taining unreacted Zircaloy and stainless steel moving through the 
containment atmosphere during postulated accidents involving 
direct containment heating. The model includes internal and exter- 
nal diffusive resistances to reaction. The results indicate that reac- 
tions will be incomplete for many conditions characteristic of direct 
containment heating sequences. 


30649 Uncertainty in the ex-vessel source term caused by 
uncertainty in in-vessel models. Bradley, D.R.; Shiver, A.W. 
(Sandia National Labs., Albuquerque, NM 87185). pp 
XVII4.1-XVII4.10 of Proceedings of the —— 
ANS/ENS topical meeting on thermal reactor safety. 
Grange Park, IL; American Nuclear Society oso, 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Current techniques for estimating the radiologic source term 
from severe reactor accidents consist of performing a series of cou- 
pled computer code calculations which follow a logical progression 
from accident initiation to possible environmental release. Although 
there are significant uncertainties associated with each phase of this 
calculational procedure, source terms are usually presented as 
single quantities rather than as ranges of possible values. Results 
presented in this manner can be misleading if the uncertainty is 
large. It is therefore important to understand both the magnitude of 
the uncertainty in the source term and what parameters or models 
govern this uncertainty. Thus far, the most comprehensive attempt 
to evaluate the uncertainty in the source term has been the recently 
completed QUEST study conducted at Sandia National Laborato- 
ries. In that study, all of the computer codes used by the U.S. Nu- 
clear Regulatory Commission (USNRC) for their source term re- 
evaluation were examined to determine the accuracy of their 
models and their sensitivities to input variations. Complete accident 
calculations were then performed using a restricted set of input and 
model variations to determine reasonable upper and lower limits for 
the source term from selected accident sequences at selected plants. 
These calculations demonstrated that the uncertainty in the source 
term may span several orders of magnitude. 


30650 Safety characteristics of the modular high tempera- 
ture gas-cooled reactor. Bellis, E.A.; Inamati, S.B. (GA 
Technologies Inc., P.O. Box 85608, San Diego, CA 92138). 
pp XV5.1-XV5.6 of Proceedings of the international ANS/ 
ENS topical meeting on thermal reactor safety. La Grange 
Park, IL; American Nuclear Society (1986). (CONF- 
860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Small High Temperature Gas-cooled Reactor (HTGR) mod- 
ules are being evaluated as candidates for safe, economic nuclear 
power stations. One of the merits of the small HTGRs is the negli- 
gible risk to the health and safety of the public over a wide spec- 
trum of accidents. A high degree of safety is achieved by incopor- 
ating passive safety features. The HTGR plant consists of four 350 
MW(t) reactor modules producing a total station output of 560 
MWé¢(e). Each of these modules contains two primary steel vessels: 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


the reactor vessel and the steam generator vessel. The steam gener- 
ator vessel is connected to the reactor vessel by a coaxial duct. The 
annular reactor core, inner and outer reflectors, and associated sup- 
ports and restraints are located in the rector vessel. A helical steam 
generator and the main circulator are located in the steam genera- 
tor vessel. A helical shutdown heat exchanger and shutdown circu- 
lator are located at the bottom of the reactor vessel. The entire 
configuration is enclosed in a concrete silo and embedded in the 
earth. The four modules are served by two turbine generator sets. 
A single control room is common to the four modules. 


30651 Containment performance evaluation for the 
GESSAR-II plant for seismic initiating events. Shiu, K.K.; 
Chu, T.; Ludewig, H.; Pratt, W.T. (Dept. of Nuclear 
Energy , Brookhaven National Lab., Upton, NY 11973). pp 
XXIS 1 1-XXI5.8 of Proceedings of ‘the international ANS/ 
ENS topical meeting on thermal reactor safety. La Grange 
Park, IL; American Nuclear Society (1986). (CONF- 
860204—). 

From International ANS/ENS topical meeting on thermal 
reactor a San Diego, CA, USA (2 Feb 1986). 

As a part of the overall effort undertaken by Brookhaven 

National Laboratory (BNL) to review the GESSAR-II probabilistic 
risk assessment (PRA), an independent containment performance 
evaluation was performed for the BWR/6 Mark III containment 
standard plant design. This evaluation employed the containment 
event tree approach and focused solely on those accident sequences 
which are initiated by seismic events. This paper reports the find- 
ings of the study. 


30652 An approach to the quantification of seismic mar- 
gins in nuclear power plants: A status summary of the NRC 
expert progress. Murray, R.C.; Cummings, G.E.; Pras- 
sinos, P.G.; Budnitz, R.J. (Lawrence Livermore National 
Lab.). pp XXI1.1-XXI1.8 of Proceedings of the internation- 
al ANS/ENS topical meeting on thermal reactor safety. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor eee ~ Diego, CA, USA (2 Feb 198 

The NRC recognized the need to study 1 inherent quanti- 
tative capacity of nuclear power plants to withstand earthquakes 
because of regulatory requirements and the changing perspective of 
the seismic hazard. In 1984 the NRC formed the “Expert Panel on 
the Quantification of Seismic Margins” to study the subject of seis- 
mic margins and develop guidelines for assessing the quantitative 
margin in these plants. The Expert Panel reviewed the available in- 
formation on the seismic capacity of nuclear power plants and 
other industrial facilities, and gained considerable insights that were 
used to develop an approach to the quantification of seismic mar- 
gins. This approach was then used to prepare trial guidelines for 
the step-by-step performance of seismic margin reviews. These trial 
guidelines need to be applied to a trial plant to demonstrate the 
adequacy of the approach and the quantification techniques before 
they are ready for general use. Presently, the Panel is making the 
arrangements for the performance of a trial plant review on a 
PWR. 


30653 An example value-impact analysis of non-destruc- 
tive examination methods used for inservice inspection of 
BWR piping. Tabatabai, A.S.; Simonen, F.A. (Battelle Pacif- 
ic Northwest Lab., Richland, WA 99352). pp XX7.1-XX7.6 
of Proceedings of the international ANS/ENS topical meet- 
ing on thermal reactor safety. La Grange Park, IL; Ameri- 
can Nuclear Society (1986. (CONF-860204—). Contract 
AC06-76RL01830. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

This paper describes work recently completed at Pacific 
Northwest Laboratory (PNL) to use value-impact (V/I) analysis 
methods to help guide research to improve the effectiveness of in- 
service inspection (ISI) procedures at nuclear power plants. The ex- 
ample developed at PNL uses the results of probabilistic fracture 
mechanics and probabilistic risk analysis (PRA) studies to compare 
three generic categories of non-destructive examination (NDE) 
methods. These NDE methods are used to detect possible pipe 
cracks such as those induced by intergranular stress corrosion 
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(IGSCC). The results of the analysis of this example include 1) 
quantification of the effectiveness of ISI in increasing plant safety in 
terms of reduction in core-melt frequency, 2) estimates of the indus- 
try cost of performing ISI, 3) estimates of radiation exposures to 
plant personnel as a result of performing ISI, and 4) potential areas 
of improvement in the NDE and ISI process. 


30654 MELPROG analysis of the DF-1 severe core 
damage experiment. Smith, R.C.; Kelly, J.E. (Sandia Nation- 
al Labs., Albuquerque, NM 87185). pp XIX2.1-XIX2.8 of 
Proceedings of the international ANS/ENS topical meeting 
on thermal reactor safety. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860204—). Contract AC04- 
76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

The MELPROG code is being developed jointly at Sandia 
National Laboratories and Los Alamos National Laboratory to pro- 
vide the U.S. Nuclear Regulatory Commission (USNRC) with an 
integrated analysis model for light water reactor (LWR) severe fuel 
damage (SFD) accidents. The code models the thermal, hydraulic, 
and mechanical behavior of the reactor core, the vessel internals, 
and the entire reactor coolant system (RCS) in a detailed and con- 
sistent manner. MELPROG is designed to analyze core degrada- 
tion, loss of geometry, debris formation, core melting, attack on 
supporting structures, core slumping, melt/water interactions, and 
vessel failure as well as fission product release and transport 
throughout the vessel. Additionally, MELPROG can be coupled to 
the TRAC code to treat fission product transport and thermal-hy- 
draulics in the RCS. As part of the development effort, the phe- 
nomenological modelling in the code is undergoing extensive as- 
sessment. This assessment effort involves comparing data from ex- 
perimental programs with code predictions in order to identify 
areas of phenomenological uncertainty and necessary code im- 
provements. An important aspect of the accident modelling cur- 
rently being studied is the fuel rod heat-up, melting, and relocation 
phase of the accident. The Damaged Fuel Relocation (DFR) ex- 
periments are examples of experiments being performed to address 
these issues. The results of the analysis of the first test (DF-1) with 
MELPROG are discussed in this paper. 


30655 Some of the unresolved issues in the analysis of 
severe accident phenomena. Bergeron, K.D.; Camp, A.L.; 
Powers, D.A. (Sandia National Labs., Albuquerque, NM 
87185). pp 27.1.1-27.1.22 of Proceedings of the international 
ANS/ENS topical meeting on thermal reactor safety. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860204—). Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

The current trend in risk analysis is clearly away from the 
conservative approach used in the Reactor Safety Study and 
toward best-estimate predictions. This is not an unreasonable trend; 
however, the authors feel that credible best estimate analysis re- 
quires the examination of potential increases as well as decreases in 
various components of the risk equation. While there is little argu- 
ment that, overall, the Reactor Safety Study is conservative, it now 
appears that some individual phenomena were treated nonconserva- 
tively. Thus, while the overall trend in risk estimates may correctly 
be downward, the quantification of risk reduction remains compli- 
cated. They believe that safety researchers have an obligation to 
look on all sides of issues and search for errors in current conven- 
tional wisdom. Such searches should be tempered with good judg- 
ment and reasonableness, raising issues only when substantative evi- 
dence exists. Once such evidence has been obtained, we feel that 
the burden of proof then shifts to those who claim that the issues in 
question are of no consequence. In this paper they identify exam- 
ples of areas where substantative evidence exists that certain phe- 
nomena are not adequately treated in current “best-estimate” source 
term calculations. 
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An appropriate level for reactor regulatory re- 
am Budnitz, R.J.; Kouts, H.J.C. (Future Resources As- 
sociates, Inc., Berkeley, CA). pp XXIV5.1-XXIV5.7 of Pro- 
ceedings of the international ANS/ENS topical meeting on 
thermal reactor safety. La Grange Park, IL; American Nu- 
clear Society (1986). "TCONF-860204_). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

In this brief paper the appropriate role for NRC's research 
program is set down, based on the experience of the last decade; 
and the broad outlines of an appropriate research program for the 
next decade are discussed. The two authors bring to this topic 
direct personal experience: they are two of only three former direc- 
tors of NRC's research program in its history (the other was the 
last Saul Levine). The discussion considers only reactor safety re- 
search, although NRC’s research program covers several other 
areas as well. Safeguards, environmental and health studies, waste 
management, and transportation are not covered. 


30657 LWR containment loading, performance, and fail- 
ure modes status versus uncertainties, Haskin, F.E.; Von Rie- 
semann, W.A.; Williams, D.C.; Clauss, D.B. (Sandia Nation- 
al Labs.). pp XXII1.1-XXII1.15 of Proceedings of the inter- 
national ANS/ENS topical meeting on thermal reactor 
safety. La Grange Park, IL; American Nuclear Society 
(1986). (CONF-860204—). Contract AC04-76DP00789. 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Insights regarding containment loads and containment per- 
formance have emerged from recent severe accident research. 
These insights permit the identification of risk-significant threats to 
containments for a variety of containment designs. Uncertainties in 
these relative likelihoods exist because of incomplete knowledge re- 
garding physical processes which affect containment loading and 
containment performance. This paper attempts to reflect the cur- 
rent state of knowledge regarding containment loading, perform- 
ance and failure modes by focusing on uncertainties which remain. 
Key uncertainties are discussed and qualitative perspective regard- 
ing their relative importance is provided. 


30658 Application of a simplified seismic risk methodolo- 
gy to the La Salle County Station Unit 2 BWR. Lappa, D.A.; 
Wells, J.E. (Lawrence Livermore National Lab., P.O. Box 
808, Livermore, CA 94550). pp XXI4.1-XX14.8 of Proceed- 
ings of the international ANS/ENS topical meeting on ther- 
mal reactor safety. La Grange Park, IL; American Nuclear 
Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

It is important to bear in mind that no risk assessment of any 
U.S. nuclear power plant can be interpreted to be generally repre- 
sentative of more than a handful of other U.S. plants. Variations in 
factors ranging from plant age and operating experience to NRC 
licensing requirements and design guidelines have led to a wide di- 
versity of power plants in the United States. Except for a few com- 
binations of plants of comparable design and vintage, the extension 
of plant-specific results to other nuclear power plants should only 
be done with considerable trepidation. This situation is worsened 
for a seismic PRA because of the variability in the seismic hazard 
from site to site. In the case of this study, it would be a mistake to 
infer that all BWRs are sufficiently resistant to earthquakes because 
of the generally low seismic failure probabilities at La Salle. Unless 
those BWRs had similar site characteristics and were of a similar 
design and vintage as La Salle, no immediate extension of this 
study’s results would be appropriate. With these thoughts in mind, 
we turn our attention to one of the questions which the La Salle 
seismic PRA is supposed to address, namely, the comparable seis- 
mic vulnerability of BWRs and PWRs. The La Salle study has pro- 
vided us with some insight to the seismic risk at a particular BWR. 
This information may or may not be useful to understanding the 
seismic vulnerability of other BWRs. 
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30659 Independent analysis of selected core-concrete 
interaction and fission product release experiments with 
CORCON-MOD2 and VANESA. Greene, G.A.; Sanborn, Y 
(Dept. of Nuclear Energy, Brookhaven National Lab., 
Upton, NY 11973). pp XVII3.1-XVII3.10 of Proceedings of 
the international ANS/ENS topical meeting on thermal re- 
actor safety. La Grange Park, IL; American Nuclear Socie- 
ty (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

In general, it is clear that the good agreement between the 
predictions of the standard calculations and the experimental data is 
encouraging. The analysis of integral experiments with CORCON- 
MOD2 and VANESA may actually be a more severe test of the 
computer models than severe accident analysis due to the need to 
quantify specific experimental test conditions not required for reac- 
tor accident analysis. In view of these comparisons, it is apparent 
that both CORCON and VANESA are more mature than previous- 
ly believed and are at a stage of development sufficiently advanced 
to justify inclusion in the accident source term code package for 
application to reactor accident analyses for the reassessment of fis- 
sion product source terms. 


30660 Approaches to passive safety in advanced thermal 
reactors. Moses, D.L. (Oak Ridge National Lab., P.O. Box 
X, Building 6025, Mail Stop 18W, Oak Ridge, TN 37831). 

pp XV1.1-XV1.12 of Proceedings of the — ANS/ 
ENS topical meeting on thermal reactor safety. La Grange 
Park, IL; American Nuclear Society (1986). (CONF- 
860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Since 1980, there has been a proliferation of thermal reactor 
designs which incorporate passive safety features. The evolution of 
this trend is briefly traced, and the nature of various passive safety 
features is discussed with regard to how they have been incorporat- 
ed into evolving design concepts. The key aspects of the passive 
safety features include reduced core power density, enhanced pas- 
sive heat sinks, inherent assured shutdown mechanisms, elimina- 
tion/minimization of potential leak paths from the primary coolant 
systems, enhanced robustness of fuel elements and improved cool- 
ant chemistry and component materials. An increased reliance on 
purely passive safety features typically translates into larger reactor 
structures at reduced power ratings. Proponents of the most inno- 
vative concepts seek to offset the increased costs by simplifying li- 
censing requirements and reducing construction time. 


30661 Liquid jet breakup characterization with applica- 
tion to melt-water mixing. Ginsberg, T. (Brookhaven Nation- 
al Lab., Dept. of Nuclear Energy, Upton, NY 11973). pp 
114.1-114.18 of Proceedings of the international ANS/ENS 
topical meeting on thermal reactor safety. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor oe San Diego, CA, USA (2 Feb 1986). 

It has been postulated that a molten corium release into the 
lower plenum would lead to development of multiple pour streams 
as the melt flows through holes in structural plates beneath the re- 
actor core region. The streams would be approximately of 0.1-.02 
m diameter and could flow approximately 1-2 meters before en- 
countering another plate. It was assumed (this must be verified in 
future work) that the stream produced from radiant heat transfer 
from the liquid jets to the water would provide a vapor blanket suf- 
ficiently thick such that the jet breakup could be considered to 
occur in a steam (rather than water) environment. The literature 
dealing with liquid jet breakup in gaseous environments was stud- 
ied, and available jet breakup length data are presented as a func- 
tion of ambient Weber number. An interpretation of the available 
data was presented and applied to molten streams of corium flow- 
ing in a countercurrent flow of steam. If, at 1 bar ambient pressure, 
the steam flows are small compared to the jet velocity, then the jet 
breakup would occur in the turbulent breakup regime. It is project- 
ed that the breakup lengths could be considerably larger than the 
available geometry, little liquid detachment from the jet would 
occur and jet breakup would be minimal. If at elevated pressures 
the steam flow is on the order of 20 m/s then the conditions may 
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favor the breakup in the atomization regime. Using density ratio 
scaling as suggested by recent work in this regime, breakup lengths 
exceeding 100 L/d’s are calculated. 


30662 Modeling a TRIGA power system with ATHENA. 
Davis, C.B. (Idaho National Engineering Lab., P.O. Box 
1625, Idaho Falls, 83415). pp XXVI7.1 -XXVI7. 8 of Pro- 
ceedings of the international ANS/ENS topical meeting on 
thermal reactor safety. La Grange Park, IL; American Nu- 
clear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb — 

The capability to perform thermal-hydraulic analyses of a 
GA Technologies TRIGA Power System was demonstrated using 
the ATHENA computer code. Demonstration calculations of a sta- 
tion blackout and a large-break loss-of-coolant accident were per- 
formed. This work was performed as part of the Technical Devel- 
opment Program at the Idaho National Engineering Laboratory to 
develop the capability to evaluate advanced reactor concepts. 


30663 Instrument accuracy in reactor vessel inventory 
tracking systems. Anderson, J.L.; Anderson, R.L.; More- 
lock, T.C.; Huang, T.L. (Oak Ridge National Lab., Oak 
Ridge, TN). pp XXV4.1-XXV4.8 of Proceedings of the 
international ANS/ENS topical meeting on thermal reactor 
safety. La Grange Park, IL; American Nuclear Society 
(1986). (CONF-860204—). Contract AC05-840R21400. 

From International ANS/ENS topical meeting on thermal 
reactor safety; ee Diego, CA, USA (2 Feb 1986). 

Studies of the ce Mile Island accident identified the need 
for additional instrumentation to detect inadequate core cooling 
(ICC) in nuclear power plants. Industry studies by plant owners 
and reactor vendors supported the conclusion that improvements 
were needed to help operators diagnose the approach to or exist- 
ence of ICC as well as to provide more complete information for 
operator control of safety injection flow to minimize the conse- 
quences of such an accident. In 1980, the U.S. Nuclear Regulatory 
Commission (NRC) required further studies by the industry and de- 
scribed ICC instrumentation design requirements that included 
human factors and environmental considerations. On December 10, 
1982, NRC issued to Babcock & Wilcox (B&W) licensees orders for 
Modification of License and transmitted to pressurized water reac- 
tor licensees Generic Letter 82-28 to inform them of the revised 
NRC requirements. 


30664 Can an advanced light water reactor meet a 10/sup 
-5//ry core melt criterion. Papazoglou, I.A.; Fitzpatrick, 
R.G.; Bari, R.A. (Dept. of Nuclear Energy, Brookhaven 
National Lab., Upton, NY 11973). pp XXIV4.1-XXIV4.12 
of Proceedings of the international ANS/ENS topical meet- 
ing on thermal reactor safety. La Grange Park, IL; Ameri- 
can Nuclear Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor —— San Diego, CA, USA (2 Feb 1986). 

An examination is made of possible design features for light 
water reactors in connection with the core melt frequency implied 
by such features. Those features which could contribute to limiting 
the overall core melt frequency to 10/sup -5//ry are highlighted. 
Topics considered include water cooled reactors, meltdown, ther- 
modynamics, reactor cores, reactor safety, and thermodynamic 
properties. 


30665 On containment performance criteria in light water 
reactors. Bari, R.A.; Pratt, W.T.; Park, C.K. (Dept. of Nu- 
clear Energy, Brookhaven National Lab., Upton, NY 
11973). pp XXIV3.1-XXIV3.12 of Proceedings of the inter- 
national ANS/ENS topical meeting on thermal reactor 
safety. La Grange oy IL; American Nuclear Society 
(1980). (CONF-8 

From Saseaaoan. cual topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

Containment performance criteria for light water reactor 
plants are discussed and related to their formulation are presented. 
These include: the usefulness of the criteria; qualitative vs quantita- 
tive expressions of criteria; and conditions and events that might be 
considered in the formulation of criteria. Insights are presented 
from the behavior of containments under severe. accident loading 
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conditions. A mulitobjective optimization approach to the formula- 
tion of criteria is described. The level of specificity of criteria is 
discussed and the verification process for achieving a given level of 
performance is examined. 


30666 An integrated TRAC/MELPROG analysis of core 
damage from a severe feedwater transient in the Oconee-1 
PWR. Henninger, R.J.; Boyack, B.E. (Energy Div., Los 
Alamos National Lab.). pp Xn. 1-XXIII5.8 of Proceed- 
ings of the international ANS/ENS topical meeting on ther- 
mal reactor safety. La Grange Park, IL; American Nuclear 
Society (1986). (CONF-860204—). 

From International ANS/ENS topical meeting on thermal 
reactor safety; San Diego, CA, USA (2 Feb 1986). 

A postulated complete loss-of-feedwater event in the 
Oconee-1 pressurized water reactor has been analyzed. With an ini- 
tial version of the linked TRAC and MELPROG codes, the au- 
thors have modeled the loss-of-feedwater event from initiation to 
the time of complete disruption of the core, which was calculated 
to occur by 6800s. The highest structure temperatures outside the 
vessel are on the flow path from the vessel to the pressurizer relief 
valve. Temperatures in excess of 1200 K could result in failure and 
depressurization of the primary system before vessel failure. 


30667 Evaluation of neutron exposure conditions for the 
Buffalo Reactor. Lippincott, E.P.; Kellogg, L.S.; McElroy, 
W.N.; Baldwin, C.A. (Hanford Engineering Development 
Lab., Richland, WA; Oak Ridge National Lab., TN). pp 
629-637 of Reactor dosimetry. Dosimetry methods for fuels, 
cladding and structural materials. Genthon, J.P.; Roettger, 
H. (eds.). Dordrecht, Netherlands; D. Reidel (1984). 
(CONF-840902—). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

A dosimetry irradiation was carried out at the Buffalo Reac- 
tor in order to provide exposure data under carefully controlled 
conditions. The data will provide a basis for correlation of calculat- 
ed neutron exposure values with the experimental measurements. 
The dosimetry irradiation was performed in a mockup of an actual 
metallurgical assembly, which was carefully measured to ensure 
correct dimensions would be used in the calculation. The calcula- 
tion was performed using transport theory and detailed estimates of 
fuel burnup throughout the core. Comparisons of the calculation 
and experimental measurements indicate good agreement and that 
exposure parameter values can be determined to within 10 to 15% 
under typical conditions. (Auth.). 7 references, 4 figures, 2 tables. 


30668 Recent progress and developments in LWR-PV 
calculational methodology. Maerker, R.E.; Broadhead, B.L.; 
Williams, M.L. (Oak Ridge National Lab., TN). pp 639-648 
of Reactor dosimetry. Dosimetry methods for fuels, clad- 
ding and structural materials. Genthon, J.P.; Roettger, H. 
(eds.). ee Netherlands; D. Reidel (1984). (CONF- 


From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

New and improved techniques for calculating beltline sur- 
veillance activities and pressure vessel fluences with reduced uncer- 
tainties are presented. These techniques involve the combining of 
monitored incore power data with diffusion theory calculated pin- 
by-pin data to yield absolute source distributions in R-@ and R-Z 
geometries suitable for discrete ordinate transport calculations. Ef- 
fects of finite core height, whenever necessary, can be considered 
by the use of a three-dimensional fluence rate synthesis procedure. 
The effects of a time-dependent spatial source distribution may be 
readily evaluated by applying the concept of the adjoint function, 
and simplifying the procedure to such a degree that only one for- 
ward and one adjoint calculation are required to yield all the do- 
simeter activities for all beltline surveillance locations at once. The 
addition of several more adjoint calculations using various group 
fluence rates as responses is all that is needed to determine all the 
pressure vessel group fluences for all beltline locations for any arbi- 
trary source distribution. (Auth.). 10 references, 3 figures, 2 tables. 
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30669 LSL-M1 = LSL-M2: two extensions of the LSL 
adjustment procedure for including multiple spectrum loca- 
tions. Stallmann, F.W. (Oak Ridge National Lab., TN). pp 
681-684 of Reactor dosimetry. Dosimetry methods for fuels, 
cladding and structural materials. Genthon, J.P.; Roettger, 
H. (eds.). Dordrecht, Netherlands; D. Reidel (1984). 
(CONF-840902—). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Most current adjustment p lures, including LSL, can 
adjust only one spectrum with dosimetry located at the point of the 
input spectrum. Many radiation experiments have dosimetry at 
more than one location, and fluence or damage exposure values are 
desired for locations other than those covered by dosimetry. Thus, 
the use of single-spectrum dosimetry to these experiments causes 
considerable loss of information and introduces large uncertainties. 
Two extensions of the LSL code to cover multiple-spectra adjust- 
ment are discussed. Each extension has different restrictions and 
covers a different range of applications. (Auth.). 7 references. 


30670 Calculation of the neutron source distribution in 
the VENUS PWR mockup experiment. ya eet Mor- 
akinyo, P.; Kam, F.B.K.; Leenders, L.; Minsart, G.; Fabry, 
A. (Louisiana State Univ. .» Baton Rouge; Oak Ridge Nation- 
al Lab., TN; Centre d'Etude de l’Energie Nucleaire, Mol, 
Belgium). pp 711-718 of Reactor dosimetry. Dosimetry 
methods for fuels, cladding and structural materials. 
Genthon, J.P.; Roettger, H. (eds.). Dordrecht, Netherlands; 
D. Reidel (1984). (CONF-840902—). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Results are presented of calculations of source distributions 
within the core of the Venus PWR mockup facility. They agree 
with the imental measured values with an average error of 
less than 3%, except at the baffle corner, where the error is about 
6%. Better agreement with the measured fission distribution was 


obtained with a detailed space-dependent cross-section weighting 
procedure for thermal cross sections near the core-baffle interface 
region. The maximum error introduced into the predicted RPV 
fluence due to source errors should be on the order of 5%. (Auth.). 
10 references, 2 figures, 2 tables. 


30671 Unfolded ANO-1 fluxes using the LEPRICON 
methodology. Wagschal, J.J.; Maerker, R.E.; Broadhead, 
B.L.; Williams, M.L. (Oak Ridge National Lab., TN; 
Hebrew Univ., Jerusalem, Israel). Ss of Reactor do- 
simetry. Dosimetry methods for fuels, cladding and struc- 
tural materials. Genthon, J.P.; Roettger, H. (eds.). Dor- 
drecht, Netherlands; D. Reidel (1984). CONF-840902—). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Calculated fluxes at a one-quarter depth midplane location in 
the pressure vessel of the ANO-1 reactor were adjusted using the 
LEPRICON methodology. The adjustment was based on the LE- 
PRICON benchmark database in combination with the ANO-1 
cavity activation measurements. The LEPRICON database has 
been expanded and now also includes the PSF field, of which the 
analysis has been recently completed. The measured, calculated and 
adjusted ANO-1 activations are presented together with their cor- 
Tesponding uncertainties. However, the main purpose of this work 
is to obtain more credible flux values in the pressure vessel. The 
pressure vessel flux adjustments and the reduction in the pressure 
vessel flux uncertainties are elaborated on in the concluding section. 
(Auth.). 9 references, 5 tables. 


ame Radiation field associated with Hiroshima and Na- 
gasaki. Loewe, W.E. (Lawrence Livermore National Lab., 

CA). 959-965 of oe gee dosimetry. Dosimetry methods 
for fucks, a ee d structural materials. Genthon, J.P.; 
Roettger, ). Dordrecht, Netherlands; D. Reidel 
(1984). OONF£40502— ). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Accuracy of dosimetric estimates can determine the value of 
the atomic bomb survivor experience in establishing radiation risks. 
The status of a major revision of this dosimetry, initiated in 1980, is 
assessed. (Auth.). 3 references, 6 figures, 1 table. 
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30673 Characterization of fuel distribution in the Three 
Mile Island Unit 2 (TMI-2) reactor system by neutron and 
gamma-ray dosimetry. Gold, R.; Roberts, J.H.; Ruddy, F.H.; 
Preston, C.C.; McNeece, J.P.; Kaiser, B.J.; McElroy, W.N. 

(Hanford Engineering Development Lab., Richland, WA). 

PP asl Lei9 of Reactor dosimetry. Dosimetry methods for 
els, cladding and structural materials. Genthon, J.P.; 
Roettger, H. (eds.). Dordrecht, Netherlands; D. Reidel 

(1984). (CONF-840902—). 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Neutron and gamma-ray dosimetry are being used for nonde- 
structive assessment of the fuel distribution throughout the Three 
Mile Island Unit 2 (TMI-2) reactor core region and primary cool- 
ing system. The fuel content of TMI-2 makeup and purification De- 
mineralizer A has been quantified with Si(Li) continuous gamma- 
ray spectrometry and solid-state track recorder (SSTR) neutron do- 
simetry. For fuel distribution characterization in the core region, 
results from SSTR neutron dosimetry exposures in the TMI-2 reac- 
tor cavity are presented. These SSTR results are consistent with 
the presence of a significant amount of fuel debris, equivalent to 
several fuel assemblies or more, lying at the bottom of the reactor 
vessel. (Auth.). 8 references, 4 figures. 
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30674 bye Energy ae a Storage 
Program: FY 1986, Annual report. Cairns, E.J. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1987. 40p. NTIS PC A03/ 
MF AO1. File ‘Number DE87009270. 

Twelve papers are presented, divided into four sections enti- 
tled: electrochemical energy storage and conversion, thermal 
energy storage and conversion, coal-related research, and energy- 
related chemistry. (DLC) 


30675 (TKK-F—A596) Three-dimensional heat transfer in 
an aquifer. A simulation model. Kangas, M.T.; Lund, P.D.; 
Laitinen, T. (Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Dept. of Technical Physics). Mar 1986. 78p. (In Finn- 
ish). NTIS (US Sales Only), PC A05. File Number 
DE87751999. 

In this study a three-dimensional aquifer simulation model 
has been developed. The model uses the finite difference approxi- 
mation to simulate the flow of water and heat in an aquifer. The 
finite difference method was preferred to the finite element method 
because of its simpilicity and smaller requirement of computer time. 
A one year’s simulation using 8 hour time steps takes typically 
about 10 minutes of CPU-time. The model was validated with the 
results of measurements made at Rajamaeki in southern Finland. In 
these experiments, hot water (+70 deg C) was injected into the aq- 
uifer, to be recovered through a separate well located 15 metres at 
the downstream direction of groundwater flow. The energy recov- 
ery ratio of 54.1% given by the model is very close to the observed 
value 54.4%. The simulated temperature contour lines are also 
pretty close to the measured ones. Differences can in part be ex- 
plained by possible inhomogeneities in the aquifer properties. The 
experimental contour lines also bear some inaccuracy because of 
sparsity of observation wells. Starting from the hot water experi- 
ment simulation described above, studies were made to investigate 
the effect of some parameters to the behaviour of the aquifer stor- 
age. The energy recovery ratio was seen to be very sensitive to the 
depth of recovery well screen. By placing the recovery screen near 
the upper edge of the layer with high permeaility, the energy re- 
covery ratio was clearly improved. An upwards movement of two 
metres resulted in an improvement of about 20% (from 54.1% to 
74.6%). The improvement is caused by hot water flowing near the 
upper edge of the layer. A change in aquifer heat capacity and in 
hydraulic gradient were also seen to have an observable effect on 
aquifer performance. The possibility of later improvements and en- 
largements of the program was also taken into account when devel- 
oping the model. 
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30676 (EPRI-AP—5122) Compressed-air energy storage: 
An analysis of fuel flexibility and plant components: Final 
report. Zaugg, P.; Haselbacher, H. (BBC Brown Boveri, 
Inc., North Brunswick, NJ (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). May 1987. 342p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920424. 

Compressed-air energy storage plants show promise for eco- 
nomically meeting intermediate and peak electricity demands by 
storing excess energy from baseload plants. This report documents 
the successful operation of the first CAES plant, presents a design 
for a commercial fuel-flexible combustor system, and suggests im- 
provements for various plant components. 


2504 Capacitor Banks 
REFER ALSO TO CITATION(S) 31442 
2506 Thermal 


30677 (EUR—10634-DE) Studies on reciprocal salt pairs 
as materials for latent heat storage with direct heat exchange. 
Final report. Allenspacher, P.; Tamme, R. (Commission of 
the European Communities, Luxembourg. Directorate Gen- 
eral Information Market and Innovation). 1986. 84p. (In 
German). Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

Energie. 

The suitability of the reciprocal salt pairs NaNO/sub 3// 
Ba(OH)/sub 2/x8H/sub 2/O (I) and KNO/sub 3//Ba(OH)/sub 2/ 
x8H/sub 2/O (ID) as low temperature latent heat storage materials 
has been studied in thermoanalytic, static and dynamic experiments. 
The results of the temperatures and enthalpies of transition of these 
reciprocal salt pairs determined by other authors could be con- 
firmed by thermoanalytic measurements. Static tests showed a de- 
crease of heat storage capacity during the first cycles and that a 
constant heat storage capacity of 40-60% of the initial value was 
attained after 10-20 cycles. Cyclic tests in a dynamic 10 I-heat stor- 
age system showed that the heat storage capacity of system I 
amounts to 210 kJ/kg in the temperature range from 57/sup 0/C to 
37/sup 0/C and that of system II + 10% H/sub 2/O amounts to 
160 kJ/kg in the temperature range from 70/sup 0/C to 50/sup 0/ 
C. The investigations have shown that reciprocal salt pairs can be 
used as heat storage materials in dynamic latent heat storage sys- 
tems. A heat storage capacity of 80 kWh/m/sup 3/ should be real- 
ized with system I in the temperature range from 40/sup 0/C to 
50/sup 0/C, where no satisfactory heat storage medium could be 
found up to now. 


30678 (STEV-FVE—86-7) Three-dimensional computa- 
tion of thermal motion in large water volumes. Fileas, G. 
(Statens Energiverk, Stockholm (Sweden); Chalmers Univ. 
of Tech., Goeteborg (Sweden). Dept. of Energy Conver- 
sion). Jun 1986. 30p. (CTH-IE-R—86-40). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87752040. 

Previous computations in the field of long-term heat storage 
in large accumulators empolying a 2-D numerical model have indi- 
cated the existence of instabilities in the heat distribution patterns 
attributed to natural convection. Recent computations performed 
by a 3-D code show evidence of the instabilities developed on 3-D 
velocity profiles in a storage cavern induced purely by free convec- 
tion. This phenomenon is bound to play an important role in prob- 
lems involving longterm heat storage, stratification and storage op- 
timization. 3-D simulations have been performed of the Avesta 
cavern (Sweden) and results are in agreement with already pub- 
lished experiments. A series of suggestions are made on the use of 
3-D computations to optimize the efficiency of heat buffers. 
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2509 Batteries 
REFER ALSO TO CITATION(S) 30825 


30679 (ANL—87-6) Investigation of primary Li-Si/FeS, 
cells. Redey, L.; Smaga, J.A.; Battles, J.E.; Guidotti, R. 
(Argonne National Lab., IL (USA)). Apr 1987. Contract 
W-31109-ENG-38. 56p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE87010243. 

The factors that limit the performance of thermally activated 
Li-Si/FeS, batteries were defined through the use of electrochemi- 
cal characterization tests and post-test examinations. For the char- 
acterization tests, 82 individual cells were instrumented with multi- 
ple voltage sensors and discharged under isothermal and isobaric 
conditions. The voltage data for the sensors were recorded to de- 
termine the ohmic and electrochemical impedances of each cell 
component at different levels of discharge. The data analysis com- 
pleted to date has demonstrated that this approach can successfully 
differentiate the influence of various operating parameters (e.g., 
temperature, current density), electrode structures (e.g., FeS: parti- 
cle size), and additives on cell capacity, specific energy, and power 
capability. Thirty cells selected from these tests and additional tests 
at SNL were examined using optical and scanning electron micros- 
copy, energy dispersive spectroscopy, and X-ray diffraction. These 
analyses documented microstructural and compositional changes in 
the active materials and electrolyte. In general, the electrochemical 
impedance of the FeS, electrode limited cell performance. Several 
methods (including use of fine FeS: particle size, graphite additions, 
and higher operating temperatures) produced measurable reductions 
in this impedance and yielded significant improvements in specific 
energy and power. Additions of KCl to the negative electrode ex- 
tended the low-temperature capacity of this electrode by counterba- 


lancing gradients in electrolyte composition that develop during 
discharge. 


30680 (LBL—22661) Zinc/air battery R and D research 
and development of bifunctional oxygen electrode: Tasks I 
and II, Final report. Klein, M.; Viswanathan, S. (Energy 
Research Corp., Danbury, CT (USA) ). Dec 1986. Contract 
AC03-76SF00098. 76p. NTIS, PC A05/MF A01; 1; GPO 
Dep. File Number DE87009269. 

Studies were conducted of the bifunctional oxygen elec- 
trode. The development of a rechargeable metal-oxygen (air) cell 
has been hampered to a great extent by the lack of a stable and cost 
effective oxygen electrode capable of use during both charge and 
discharge. The first type of bifunctional electrode consists of two 
distinct catalytifc layers. The oxygen reduction catalyst layer con- 
taining a supported gold catalyst is in contact with a hydrophilic 
nickel layer in which evolution of oxygen takes place. Loadings of 
gold from 0.5 to 1.0 mg/cm? were investigated; carbon, graphite, 
metal, and spinel oxides were evaluated as substrates. The second 
part of the research effort was centered on developing a reversible 
oxygen electrode containing only one catalytic layer for both re- 
duction and evolution of oxygen. The work was directed specifical- 
ly to the study of perovskite type of oxides with the composition 
AA'BOs where A is an element of the lanthanide series, A’ is an 
alkaline earth metal and B, a first row transition element. Initial po- 
larization data obtained in unscrubbed air gave a value of approxi- 
mately 200 millivolts vs Hg/HgO reference electrode at a current 
density of 50 ma/cm? Electrodes were made both by roll-bonding 
and by pelletizing techniques and tested for polarization and cycle 
life. This study also indicates the optimum process conditions for 
the manufacture of oxides and fabrication of electrodes. 


30681 (NYSERDA—87-8) Conceptual design of a battery 

energy storage system for the Long Island Rail Road: Final 
report. Stolte, W.J. (Bechtel National, Inc., San Francisco, 
CA (USA)). Jun 1986. 139p. New York State Energy Re- 
search and Development Authority, Two Rockefeller Plaza, 
Albany, NY 12223. File Number T187900662. 

The system is intended to be discharged at the times of the 
peaks in electric power use and, thereby, reduce the peak demand 
charge portion of the LIRR’s monthly electric bills. The battery 
would be recharged during off-peak hours at night. Several sets of 
electric load data were analyzed by computer to select candidate 
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sites and develop system models. LIRR load and battery system 
cost models were used to establish and optimum economic size for 
the energy storage system. Based on the analyses, a conceptual 
design was developed for a 1.6 MW, 2.0 MWh standardized plant. 
Cost estimates were developed using manufacturer-supplied budget- 
ary quotes for the major equipment items. Economic analyses were 
performed using these costs and system performance models. The 
conceptual design work and discussions with equipment manufac- 
turers indicate that the battery energy storage system is technically 
feasible. The economic analyses show the system to be economical- 
ly attractive. It is recommended that a project be implemented to 
construct the battery plants. 


30682 (SAND—87-0181) Crystal reduction in TA-23 
glass-to-metal seals. Kovacic, L.; Watkins, R.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1987. Con- 
tract AC04-76DP00789. 21p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87009689. 

TA-23 glass is used in the fabrication of headers for lithium 
ambient-temperature batteries. The glass was observed to crystallize 
during processing at the sealing temperature originally specified. 
Thermal expansion characteristics of the crystal phase suggested 
potential problems from residual stresses in the glass seal. Two 
methods are presented to reduce or eliminate the crystallization: im- 
provement of the glass preform surface finish and lower tempera- 
ture sealing. Both methods were successful in reducing crystalliza- 
tion in the glass during sealing. Sealed headers were characterized 
for seal integrity by acoustic emission pressure testing and pin-pull 
testing. Seals without the crystals were found to be stronger than 
those with the crystals present. Details of the process development 
and mechanical testing are presented. 


30683 Some alternate fabrication processes for molten 
carbonate fuel cell electrolyte structures. Pasco, W.D.; 
Arendt, R.H. (Ceramics Branch, Inorganic Materials Lab., 
General Electric Co., Corporate Research and Develop- 
ment, Schenectady, NY 12301). Journal of the Electrochemi- 
cal Society; 133: No. 12, 2498-2501(Dec 1986). 

Results are presented on experiments to develop low temper- 
ature fabrication techniques for the electrolyte structure of molten 
carbonate fuel cells. In addition, a derivative process was devel- 
oped for the distortion-free filling of the electrodes with electro- 
lyte, prior to their assembly into the cell. Topics considered in this 
paper include molten carbonate fuel cells, electrolytes, fabrication, 
experimental data, and electrodes. 


30684 Ionic conductivities and glass transition tempera- 
tures of Na/sub 2/O-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/ 
sub 2/ glasses. Kucera, G.H.; Bloom, I.; Roche, M.F. 
(Chemical Technology Div., Argonne National Lab., Ar- 
gonne, IL 60439). Journal of the Electrochemical Society; 133: 
No. 10, 1996-2001(Oct 1986). Contract W-31-109-ENG-38. 

This paper extends the study of the thermal and electrical 
properties of glasses in the Na/sub 2/O0-Al/sub 2/O/sub 3/-SiO/ 
sub 2/ and Na/sub 2/0-ZrO/sub 2/-SiO/sub 2/ systems and pro- 
vides data on new glasses in the Na/sub 2/O-Al/sub 2/O/sub 3/- 
ZrO/sub 2/-SiO/sub 2/ system. The data show that these sodium- 
ion-conducting glasses have desirable characteristics for use in 
sodium/sulfur cells, i.e., a rho of 100-200 Q-cm at 300°C and at T/ 
sub g/ of 500°-600°C. 


30685 Current oscillations observed within the limiting 
current plateau for iron in sulfuric acid. Russell, P.; 
Newman, J. (Materials and Molecular Research Div., Law- 
rence Berkeley Lab., and Dept. of Chemical Engineering, 
Univ. of California, Berkeley, CA 94720). Journal of the 
Electrochemical Society; 133: No. 10, 2093-2096(Oct 1986). 
Contract AC03-76SF00098. 

The anodic polarization curve for iron rotating disk elec- 
trodes in acidic sulfate electrolytes displays a limiting current pla- 
teau. Sustained current oscillations are observed when the potential 
is fixed within a certain range on this limiting current plateau. The 
frequency of oscillations is found to be proportional to the square 
root of the disk electrode rotation speed. Current oscillations are 
also observed for a hemispherical rotating electrode. The current- 
time waveform obtained in one of these experiments displays a har- 
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monic component giving rise to a “beat” phenomenon. Current- 
time waveforms produced by larger disk electrodes (5 mm diam) 
rotating at slower speeds (41.7 rad/s) contain a region of high fre- 
quency noise near the minimum oscillation current in the overall 
waveform. 
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30686 (BRE-IP—17/86) Investing in energy efficiency: 1. 
Appraisal techniques and assumptions. Information paper. 
Baldwin, R.; Atkinson, G. (Building Research Establish- 
ment, Watford (UK)). Nov 1986. 4p. Publications Sales 
Office, Building Research Establishment, Garston, Watford 
WD2 7I3R. 

This Information Paper reviews several investment appraisal 
techniques and discusses how they can be used to assess the eco- 
nomic benefits of different energy efficiency measures in housing. 
The procedure for using the preferred method is described. Energy 
savings are estimated with the aid of the BREDEM Domestic 
Energy Model. This paper is addressed to all persons concerned 
with energy efficiency in buildings. This includes architects, build- 
ers, suppliers, housing authorities, their managers and technical staff 
and also home-owners. 


30687 (BRE-IP—20/86) Investing in energy efficiency: 2. 
Existing housing. Information paper. Baldwin, R.; Atkinson, 
G. (Building Research nt Watford (UK)). Dec 
1986. 4p. Publications Sales Office, Building Research Es- 
tablishment, Garston, Watford WD2 7JR. 

This Information Paper uses the appraisal technique de- 
scribed in Information Paper IP 17/86 to assess the economic value 
of several energy efficiency measures applied to existing housing. 
Examples are given for loft insulation, wall insulation, double glaz- 
ing and reflective foil behind radiators. The basic procedure is ex- 
plained and sources of further information given. The paper is ad- 
dressed to all those concerned with improving energy efficiency in 
buildings. This includes architects, builders, suppliers, housing au- 
thorities, their managers and technical staff, and also home-owners. 


30688 (INIS-mf—10896) Annual report 1985. (Stichting 
Energieonderzoek Centrum Nederland, The Hague). Jun 
1986. 80p. (In Dutch). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE87702195. 

The Netherlands Energy Research Foundation (ECN) has 
further improved its position as the central Dutch institute for 
energy research, particularly serving specific needs of government 
and industry. Market perception and quality consciousness have 
been intensified throughout the organisation. The new approach 
arose from a strategy presented in a report published early in 1985 
entitled Onderzoek met Energie (Research with Energy). The re- 
sults are shown partly by the growth in the number of research 
contracts, a growth that is expected to continue in the coming 
years. The subsequent improvement in the financial position of 
ECN is essential for engagement in new growth areas. It is impor- 
tant to note that most of the contracts are concentrated around the 
main themes of the long-term research subjects. Long-term agree- 
ments with the government and industry will allow ECN to main- 
tain a staff of personnel with recognised and required abilities and 
with the flexibility needed to enter new fields of research. An over- 
view of the activities carried out in the following research fields is 
given: nuclear energy, fossil fuels and environmental aspects, re- 
newable energy, energy studies, materials research, information 
technology, fundamental research, and spin-off. Operation and man- 
agement of the two research reactors are described. A list of publi- 
cations has been added. (Auth.). 


30689 (NEI-NO—7) Women and energy in developing 
countries. A selected and partly annotated bibliography. Berg- 
Slagnes, J.; Berge, B.; Borring, J. (eds.). (Norges Vassdrags- 
og Elektrisitetsvesen, Oslo). 1984. 58p. (CO -8406355— 
Suppl.). NTIS (US Sales Only), PC A04/MF AO0Ol. File 
Number DE87752018. 

From International workshop - seminar on women and 
energy; Oslo, Norway (12 Jun 1984). 
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Conclusions from the presented literature to the workshop 
are: The field of literature on energy in developing countries in 
general, and on specific energy sources, is a wide one. There is an 
enormous variety of literature outlining a general status of the 
energy and describing the situation of different energy sources. 
Theres is also a sizable amount of literature on projects and case 
studies. Both types of literature are frequently presented as papers 
for international conferences and seminars. Less literature is to be 
found on the subject: Women’s role and participation in dealing 
with the energy problem. In most developing countries women are 
responsible for fuelwood collection, at least in the rural areas and 
everywhere they are the main consumers of fuelwood. In this re- 
spect women play a key role which is insufficiently reflected in the 
literature. The topics concerning women and energy directly are 
therefore included in the category: Project design and evaluation. 
This allows for the inclusion of women in the planning and execu- 
tion of projects. It is particularly important to include women in 
project design, especially if new technologies are to be introduced 
to varying ecological and cultural environments which are in con- 
tinual change. A continous evaluation of projects is thus necessary 
to take account of the various cultural and other factors influencing 
the project's development. References are collected under the head- 
ings: 1) Energy and fuelwood - present situation. 2) The social and 
ecological context of energy production and consumption. 3) 
Woman's participation - impact on women. 4) Project design and 
evalution. 5) Forestry, community forestry projects. 6) Stoves. 7) 
Alternative energy sources - technology. 8) Bibliographies - pro- 
duction lists. 226 references. 


30690 (NEI-NO—9) Production and use of energy in de- 
veloping countries with special reference to the participation 
of women. Berg-Slagnes, J. (Norges Vassdrags- og Elektrisi- 
tetsvesen, Oslo). Jun 1984. 10p. (CONF-8406355—2). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87752017. 

From International workshop - seminar on women and 
energy; Oslo, Norway (12 Jun 1984). 

The paper examines a few important problem areas within 
the theme of energy production and energy use in developing coun- 
tries. This presentation is also based on interviews with key figures 
in selected research and development aid institutions in Scandina- 
via, United Kingdom and the Netherlands. Emphasis has slightly 
been placed on energy production and energy use in households. 
The bulk energy consumption in developing countries takes place 
in the private sector. As far as sources of energy are concerned, 
emphasis is placed on energy from biomass, particularily from fuel- 
wood because this source of energy is the most commonly used in 
these countries and because deforestation is leading to a growing 
energy crisis especially in rural areas. Some mention is made of 
some alternative sources of energy and of hydropower to the extent 
that these sources are relevant to the consumption of biomass. The 
paper states that biomass is a scarce resource in many developing 
countries both because it many places is the only resource and be- 
cause many countries need agricultural land. The paper states brief- 
ly the main concequences of this scarcity and the particular conse- 
quences for women. Energy programs and projects are mentioned 
in such fields as stoves, biogass, solar energy, hydropower and tree 
planting in general and some conclusions are presented. General as- 
pects and problems concerning future energy programs and 
projects are mentioned. 


30691 (NEI-NO—10) Energy supply and energy use - the 
role of women. Vinjar, A. (Norges Vassdrags- og Elektrisi- 
tetsvesen, Oslo). 1984. 17p. (CONF- -8406355—1). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87752016. 
From International workshop - seminar on women and 
energy; — Norway (12 Jun 1984). 
omen and energy” is a concept of which attention is 
drawn to aan role of woman as main user of energy in households. 
It is of particular significance in areas of the world where burning 
of fuel wood takes place to such an extent that is causes deforest- 
ation and erosion and desertification of the soil. But the concept of 
“women and energy” is not limited only to this disasterous ecologi- 
cal problem. It concerns the people in developing countries and the 
women themselves in general and how they together with their 
families can enjoy a better life and a more secure future through 
better management of the energy resources through organized 
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action on the provision of energy commodities. We face the ques- 
tion of how women can be made aware of the problems and risks 
and as well as on the possibilities for improvements. Special atten- 
tion is drawn on how the women must and can participate in 
changing the development in a positive direction. The challenge is 
to get the women mobilized in the work. It means that millions of 
women should be reached with adequate information. The women’s 
organizations seems to be the only channel of communication with 
the women in the developing countries. This movement will have 
to be supported by energy authorities as well as forestry and agri- 
culture authorities in industrial and developing countries. "The 
Norwegian Development Group on Women and Energy” was or- 
ganized based on this idea. This “troi "-approach could possibly 
be followed up and carried along on projects going on, or projects 
to be initiated, on energy, forestry and agriculture and in particular 
on projects dealing with rural development. 6 references. 


30692 (STEV-TORV—86-17) Summary of peat drying 
and pulverizing test project, final report project 216 010. 
Persson, U. (Statens Energiverk, Stockholm (Sweden)). 
Nov 1984. 16p. (In Swedish). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87752054. 

Drying of milled peat using the back pressure steam drying 
technique was carried out in a test program at the Husum Mills 
dryer installation. Eighty tons of peat (dry basis) with a dry content 
of 30-35 percent was dried to 90 percent dry content. The drying 
rate of peat fibre was found to be greater than that of bark and 
wood fibre. The dryer operated well and it was demonstrated that 
the target dryness would be easily reached. It was even difficult to 
keep the dryness below 90 percent because of low capacity in the 
conveying system. The arrangement of the conveying system re- 
quired that all the peat passed through the refiner. This is not a 
suitable arrangement for peat and resulted in changed flow proper- 
ties. During the test excessive wear noted in the refiner due to 
stones and gravel which was mixed with raw peat as a result of 
wrong handling. 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 30794, 30795, 30796, 30797, 30798, 30799, 
30800, 30804 


30693 (ESC-WR—87-02) Energy use modelling for policy 
Netherlands. 


: problems and perspectives in The 

Bruggink, J.J. (Stichting Energieonderzoek Centrum Neder- 
land, Petten. Energie Studie Centrum). Feb 1987. vp. Ener- 
gie Studie Centrum ECN, P.O. Box 1, 1755 ZG Petten, 
Netherlands. 

Contribution to the International conference on modelling of 
energy use systems, Katowice, Poland, 11-12 November 1986. 

Policy makers are often confronted with conflicting interests. 
In the field of energy they have to take into account a.o.: energy 
prices, environmental consequences of energy use, application of 
new technologies, and the impacts from that on people’s life. Bal- 
ancing these interests is the main task of energy policy makers and 
this is where energy models are most useful. The way the results of 
these models are integrated in the overall policy framework of the 
government is desctibed. 6 figs. 


30694 (NZERDC—126) Energy analysis: A review of 
theory and applications. Peet, N.J.; Baines, J.T. (Canterbury 
Univ., Christchurch (New Zealand); New Zealand Energy 
Research and pny way Committee, Auckland). Feb 
1986. 58p. NTIS Se ales Only), PC A04/MF AO1. File 
Number DE87900755 

Energy Analysis i is a means of developing a precise physical 
description of the operation of real-world processes. Its main appli- 
cation is in the determination of the energy consequences of carry- 
ing out physical activities such as the production of goods and 
services in an economy. Energy analysis has grown up because of 
inadequacies in the ability of conventional economic methodologies 
to handle problems relating to the use of resources, particularly 
nonrenewable reserves of fossil fuel. This Review describes the his- 
tory and development of energy analysis, its theoretical origins in 
thermodynamics, and its applications. The different perspectives of 
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energetic and economic methods of analysis are contrasted, and 
their conflicts and complementarities are illuminated. 


30695 (NZERDC-P—100) The dynamics of energy con- 
sumption: Changing expectations for the supply of goods and 
services. Baines, J.T.; Peet, N.J. (Canterbury Univ., Christ- 
church (New Zealand). t. of Chemical and Process En- 
gineering; New Zealand Energy Research and Develo 
ment Committee, Auckland). Jan 1986. 1llp. NTIS cs 
Sales Only), PC A06/MF AO1. File Number DE87900744. 

Part of the research program in Energy Analysis of Goods 
and Services in New Zealand involves an investigation of the pri- 
mary energy requirements of energy supply, looking at historical 
and current data and projecting likely future changes. The investi- 
gation has thus far been divided into two logical sections: (1) a gen- 
eral scoping study of the concepts and consequences which relate 
economic activity (viz., the production and consumption of goods 
and services within the economy) to energy resource consumption 
and the associated resource depletion, and (2) a detailed analysis of 
the primary energy requirements of the New Zealand energy 
supply sector over the past 25 years. This report contains conclu- 
sions of the first section of the investigation. Its purpose is to help 
policymakers focus the debate which presently surrounds the issues 
of Planning and Growth. 


2902 Economics And Sociology 


‘ER ALSO TO CITATION(S) 30273, 30466, 30467, 30753, 30769, 30771, 
30772, 30773, 30774, 30775, 30776, 30777, 30778, 30779, 30780, 30781, 30782, 
30783, 30803, 30805, 30828, 30829, 30862, 30895, 30897, 30899, 30901, 30905, 


30907, 30911, 30949, 30971, 31090, 31091, 31092, 31748, 31757, 31805, 32017 


30696 (KTM/E-B—61) Alternative —e paths in Fin- 
land - an ecopolitical standpoint. Paldanius, J. (Ministry of 
Trade and Industry, Helsinki (Finland). Energy Dept.). Oct 
1986. 99p. (In Finnish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87752000. 

The main object of the study is to analyze the alternative 
energy paths and the criteria used in comparing them with each 
other from the standpoint of criticism on the prevailing develop- 
ment of society, especially from the standpoint of ecopolitics. The 
energy production is physically more decentralized and territorially 
more self-sufficient within a soft energy path than within a hard 
one. The economic and organizational structures that go with a soft 
energy alternative are likely to be more decentralized. A soft path 
gives more possibilities of decentralizing decision making than a 
hard one; on the other hand, some large economic and organiza- 
tional units as well as the phenomenon of centralized decision 
making may well be found even within a soft energy path. A hard 
alternative is more interdepentend internationally. The following 
special demands are important in the research work on alternative 
energy paths: 1. The different soft paths must be called special at- 
tention to. 2. Different alternatives to the prevailing development 
of socity must be considered as a framework for the energy paths: 
for example, the question of reducing the international interdepen- 
dance; that of slowing down the growth of the material standard of 
living; and the question of a radical diminishing of the environmen- 
tal effects as compared to the present situation. 3. The different 
paths must be considered in the light of many different dimensions, 
including the ecopolitical dimension mentioned above. 4. The 
energy-political decisions and the different methods of control must 
be considered specifically from the point of view of realizing differ- 
ent paths in order that the research work done on the subject 
should be of any actual importance in directing the energy policy. 


(NEI-NO—8) Women and energy. Report from an 
international workshop held in. Oslo Sune 1984, Fergus, M.; 

jar, A. (ed.). (Norges Vassdrags- og Elektrisitetsvesen, 

One” 1984. 6lp. (CONF-8406355—Summ.). NTIS (US 

Sales Only), PC PA04/MF A01. File Number DE87752019. 

From International workshop - seminar on women and 
energy; Oslo, Norway (12 Jun 1984). 

The report is a survey of the workshop activities and find- 
ings. Participants were representatives from international and na- 
tional women’s organisations, from forestry and electricity organisa- 
tions in Kenya, Nepal and the Phillipines, from the United Nations 
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and other international organisations and from a number of Norwe- 
gian Gouvernment agencies. The purpose of the workshop was to 
create interest for woman’s role as users and suppliers of energy in 
the developing countries, to provide policy guidance and to organ- 
ise work for implementation rather than to supply resarch informa- 
tion on energy in these countries. Another aim was to identify and 
stimulate practical action in the field. The question of involving 
women in rural areas of developing countries in energy projects is 
fairly new and it is often wise to begin in a small way. The work- 
shop opinion was that rural electrification is a major help in devel- 
oping rural parts of a country. Energy management and financing 
was discussed and the importance of social benefits and costs were 
stressed. Some aspects on project organisation were mentioned. 
There was agreement on the fact that women have an extremely 
important role in the development process in general and in the 
energy field in particular. Ways of strengthening the woman’s role 
in projects were discussed. Information on different projects experi- 
ences should be distributed better in order to ensure better planning 
and work. The main workshop recommendations are mostly con- 
cerned with making energy development work more efficient and 
increasing the women’s participation in this at all levels particulari- 
ly locally. Views on further work in the field is mentioned and two 
groups of projects are considered particularily interesting, small- 
scale electric power projects and a variety of forestry and tree- 
planning projects. A list of some projects of this kind and some 
general views on this type of projects are given. 12 literature refer- 
ences. 


30698 (STEV-TORV—86-20) Socio-economic analysis of 
energy projects. Hjalmarsson, L.; Walfridsson, B. (Statens 
eS oie as (Sweden)). Nov 1986. 8ip. (in 
Swedish). NTIS (US Sales Only), PC A05/MF AOl1. File 
Number DE87752050. 

The aim of this study is to develop methods for systematic 
consideration of the factors which are not included in the business- 
economic calculations of energy projects. The principles of judging 
the investments are analysed. Recommendations and thumb rules 
are discussed. The principles are applied to a current project in 
Uppsala where the actual socio-economic value is calculated for 
peat as fuel and compared with an alternative which utilizes coal as 
fuel. The value of this project is approximately 540 MSEK when 
taxes are included. The interpretation would be possible only if one 
knew the socio-economic considerations when calculating taxes, 
charges and subsidies. This means that governmental control should 
reflect socio-economic costs. (G.B.). 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 29934, 29985, 29986, 30466, 30467, 30693, 
30759, 30760, 30774, 30814, 30821, 31031, 31032, 31033, 31068, 31659, 31676, 
31677, 31679, 31681, 31696, 31750, 31751, 31754, 31763, 31773, 31778, 31779, 
31780, 31781, 31782, 31783, 31784, 31785, 31787, 31802, 31805, 31821, 32017 


30699 (ORNL/TM—10335) Summary of the national 
acid precipitation assessment program’s watershed coordina- 
tion workshop, June 5-6, 1986, Atlanta, Georgia. Dailey, N.S. 
(Oak Ridge National Lab., TN (USA). Apr 1987. Contract 
AC05-840R21400. 46p. NTIS, PC A03/MF A0l1; GPO 
Dep. File Number DE87009800. 

This report briefly summarizes the formal presentations high- 
lighting the status of watershed research in the United States and 
outlines the results of the moderated discussion periods that fol- 
lowed. This discussions focused on important issues related to wa- 
tershed research coordination, design and implementation of a wa- 
tershed research program, priorities for watershed research, design 
of the proposed LTMP, and suggestions to improve watershed re- 
search programs as a whole. In general, participants concurred 
with NAPAP on the benefits to be derived from a coordinated wa- 
tershed research program and on the conceptual design of the 
LTMP. However, key recommendations offered by the attendees 
were for the NAPAP to develop scientifically sound research pro- 
grams of national or regional scope and to select an appropriate 
agency to administer the watershed research coordination program. 
Additionally, for both efforts, NAPAP and the program’s designat- 
ed agency must demonstrate the credibility of the research design, 
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recruit a national network of research sites and dedicated research- 
ers, and provide long-term funding. 


30700 (PB—87-152682/XAB) How to Search the Haz- 
ardous-Waste Data Base. A User’s Manual. Final report. (En- 
vironmental Protection Agency, Washington, DC (USA). 
Information Management and Services Div.). Nov 1986. 
43p. (EPA/IMSD—86/003). NTIS, PC A03/MF AOl1. 

Available on diskette as subscription. See PB—87-945000. 

"How to Search the Hazardous Waste Database’ is a User's 
Manual that explains the contents of the Hazardous Waste Collec- 
tion Data Base and how to perform searches and obtain listings of 
the search results. The manual is divided into four parts. Part 1 lists 
the information that each file within the system contains. Part 2 de- 
scribes the process for getting into and out of the database. Part 3 is 
a detailed guide to performing search of the various files--the com- 
mands to use and the results to expect. Part 4 explains how to get 
the results of the search printed out. 


30701 (PB—87-155057/XAB) RCRA (Resource Conser- 
vation and Recovery Act) final authorization guidance 

manual. (Environmental Protection Agency, Washington, 
DC (USA)). 10 Jun 1983. 207p. NTIS, PC A10/MF AO1. 

The document provides guidance regarding final authoriza- 

tion of State Hazardous Waste programs for the preeHSWA RCRA 
program. The manual establishes a process and schedule for State 
Authorization applications, and provides detailed guidance on what 
State programs must contain in order to qualify for final authoriza- 
tion. The primary audience is U.S. EPA Headquarters and Region- 
al offices and also State agencies, but public requests have also been 
received so they are included in that broad audience. 


30702 (PB—87-155776/XAB) Resource Conservation and 
Recovery Act regulations affecting generators and transport- 
ers. (Environmental Protection Agency, Washington, DC 
(USA). Office of Solid Waste). 25 Mar 1980. 63p. NTIS, PC 
A04/MF AOI. 

This document has provisions that cover most of the docu- 
mentation requirements imposed on generators and transporters. At 
submission, companion regulations defining hazardous wastes to be 
covered by the Resource Conservation and Recovery Act (RCRA) 
were not yet completed. Definitions for what constitutes hazardous 
wastes have now been largely agreed upon. New definitions largely 
exclude waste amounts for plants generating at a rate of under 
1,000 kilograms per month, significantly reducing previous esti- 
mates of reporting burdens. 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 30307 


30703 (ORNL/TM—10375) The bang-bang production of 
depletable natural resources. Reister, D.B.; Guth, M.A.S. 
(Oak Ridge National Lab., TN (USA)). Apr 1987. Contract 
AC05-840R21400. 40p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE87009772. 

This paper considers the problem of determining the optimal 
production path for a depletable natural resource. The classical 
result of Hotelling is that when the market is in equilibrium, the net 
price paid to the owner of the resource must increase with the in- 
terest rate. Three problems are considered: the basic problem, the 
general problem, and the social optimum problem. For the basic 
problem, the market is not in equilibrium and the classical solution 
does not determine the production rate. For the general problem 
and the social optimum problem, the classical solution does work 
and we have extended the classical solution to the case of increas- 
ing extraction costs. For the basic problem, we have used the Pon- 
tryagin Maximum Principle to find a bang-bang solution for the 
production rate. The classical solution determines the switch points; 
the times to stop or start production. For all three problems, we 
have found a differential equation that determines the rent that a 
resource owner should charge to maximize his profits. The magni- 
tude of the rent depends on its initial value. The proper initial value 
depends on the total resource and the level of demand. For the 
general problem with a logit demand function, the classical solution 
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results in a bang-bang production schedule. Thus, we have found 
two cases where the optimal production path for depletable natural 
resources is bang-bang. 


30704 (PB—86-910213/XAB) Selected Water Resources 
Abstracts. Annual Cumulated Indexes to Volume 19, 1986. 
Part 1. Author, Organization, Accession Number. Part 2. 
Subject. (Geological Survey, Reston, VA (USA). Water Re- 
sources Scientific Information Center). 1986. 871p. NTIS 
PC$50.00. 

See also PB—85-910213; Also available on subscription, 
North American Continent price $145.00/year, includes Abstract 
Journal and Indexes; all others write for quote. 

Selected Water Resources Abstracts, a monthly journal, in- 
cludes abstracts of current and earlier pertinent monographs, jour- 
nal articles, reports, and other publication formats. These docu- 
ments cover water resources as treated in the life, physical, and 
social sciences and the related engineering and legal aspects of the 
characteristics, supply condition, conservation, control, use, or 
management of water resources. Each abstract includes a full bibli- 
ographic citation and a set of descriptors which are listed in the 
Water Resources Thesaurus. 


30705 (PB—87-151155/XAB) Recovery of valuable 
metals from manganese nodules by ammonia leaching. Ishii, 
E.; Kito, A.; Ishikawa, H.; Uehara, I.; Nomura, T. (Govern- 
ment Industrial Research Inst., Osaka, Ikeda (Japan)). 1986. 
8p. NTIS, PC PC E04/MF E01. 

Text in Japanese; Included in Bulletin of the Government In- 
dustrial Research Institute, Osaka, Vol. 37, No. 1, 24-30(Mar 1986). 

The selective leaching of valuable metals such as Co, Ni, Cu 
etc. from manganese nodules was investigated by using ammonia. 
When ammonium carbonate solution was used as a leaching rea- 
gent, valuable metals were selectively leached with a yield of 77 
approx. 83%. However, this method required a large amount of the 
leaching reagent and the leaching rate was not so satisfactory. With 
liquid ammonia as a leaching reagent, both Ni and Cu were selec- 
tively leached with a yield ranging from 62 to 80% by using high 
leaching temperature and long leaching time compared to the case 
with ammonia solution, although the leaching rate of Co was rela- 
tively small. In order to increase the leaching rate of Co, it was 
necessary to add a large amount of ammonium chloride as a leach- 
ing reagent, which also increased the leaching rate of Mn. More- 
over, in order to diminish loss of valuable metals by adsorption in 
the leaching with ammonia solution, the following two treatments 
were investigated. (1) The leaching residue was treated with weak 
acid solution. (2) The leaching solution heated in the autoclave was 
filtered during the hot condition. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 29891, 29892, 29895, 29928, 29979, 30006, 
30033, 30035, 30036, 30039, 30046, 30269, 30324, 30364, 30381, 30390, 30391, 
30398, 30748, 30760, 31083, 31773 


30706 (DOE/EIA—0149(86)) EIA publications directory 
1986: A user's guide. (National Energy Information Center, 
Washington, DC (USA)). 7 May 1987. 124p. NTIS, PC 
A06/MF AOl - GPO; 1; GPO Dep. File Number 
DE87009701. 

All 1986 EIA publications are listed by subject, title, and 
report number. It also explains how to order these publications. 
The abstracts of the publications are arranged by broad subject cat- 
egories such as coal, petroleum, natural gas, and energy planning 
and policy. These categories are further divided. For example, the 
petroleum category is divided into reserves, drilling and produc- 
tion, processing petroleum products, and marketing and economics. 


30707 (DOE/EIA—0204(87/01)) Energy Information Ad- 
ministration new releases, January-February 1987, (USDOE 
Energy Information Administration, Washington, DC). Mar 
1987. 13p. NTIS, PC A02/MF AOl - GPO; 1; GPO Dep. 
File Number DE87009809. 
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This publication abstracts recent publications and informa- 
tion available from EIA while giving ordering information. (PSB) 


30708 (DOE/EIA—0204(87/02)) Energy Information Ad- 
ministration new releases, March-April 1987. (USDOE 
Energy Information Administration, Washington, DC). 6 
May 1987. 13p. NTIS, PC A02/MF AOl1 - GPO; 1; GPO 
Dep. File Number DE870098 10. 

Services and publications available from the administration 
are described. (PSB) 


30709 (@OE/ER—0319) A review of the Oak Ridge Na- 
tional Laboratory Seed Money program. (USDOE Office of 
Energy Research, Washington, DC. Office of Program 
Analysis). Apr 1987. 58p. NTIS, PC A04/MF AOl1. File 
Number DE87009704. 

This paper presents a description of the Seed Money pro- 
gram, focusing in particular on its management, structure, and 
method of operation. It documents how proposals are solicited and 
reviewed, and what criteria are applied to evaluate proposals and 
make awards. It describes the process by which ideas are given fair 
hearings, and details the organizational structure designed to carry 
out the process. It also describes how the results of the program 
are documented and tracked through several years of related post- 
project events. These results, in turn, are used as feedback to im- 
prove the current operation of the program. 


30710 (NP—7752118) Evaluation and utilization of the 
energy research work in the field of construction. Report 1. 
Ripatti, H. (Climaconsult Oy, Espoo (Finland)). Dec 1986. 
115p. (in Finnish). NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE87752118. 

The aim of this project was to evaluate the energy research 
work which has been carried out in the field of building energy 
conservation during the last ten years. The other aim was to pick 
up the usable bits of information from the pilot reports and convert 
them into a form which is easy for design engineers to use. About 
half (103 pcs) of the total 200 R and D projects was evaluated. 
Evaluation work was based only on the research reports written by 
researches of each project. The result of the evaluation can be sum- 
marized as follows: quality of the research results varied a lot de- 
pending on the research institute and the researcher, quality of the 
reports has improved during the time, more energy savings were 
achieved in the first part of the studied decade, quality of the re- 
search work has remained about the same during the years, most of 
the reports delt with projects with realistic short term energy con- 
servation measures. In average six bits of usable information were 
found from each of the ten reports during the evaluation. These bits 
were reformed to illustrate new energy technology in an informa- 
tive and feasible way. These bits of information were loaded into a 
microcomputer based databank in order to be better utilized by the 
energy design engineers. 


30711 (ORNL/CON—225) Evaluation of the Energy-Re- 
lated Inventions Program: An empirical analysis of 204 inven- 
tions. Brown, M.A.; Morell, J.A.; Snell, S.; Soderstrom, 
E.J.; Friggle, W. (Oak Ridge National Lab., TN (USA)). 
Mar 1987. Contract AC05-840R21400. 148p. NTIS, PC 
A07/M A01; 1; GPO Dep. File Number DE87009781. 

This report is an evaluation of the Energy-Related Inven- 
tions Program (ERIP). It assesses the program’s effectiveness and 
impacts, characterizes participating inventions and inventors, and 
identifies correlates of successful commercialization in order to sug- 
gest possible improvements. Seventy of the 204 ERIP inventions 
that were studied were successfully introduced into the market, ac- 
counting for more than $200M in sales from 1976 through 1984. 
During 1984, 921 full-time equivalent employees were supported di- 
rectly by ERIP inventors or their licensees. (Estimates of indirect 
economic impacts are also contained in the report.) Data on pat- 
terns of fund raising clearly show a need for assistance by programs 
like ERIP. Commercially successful inventors shared several traits. 
They had less formal education, fewer patents, more work experi- 
ence in small firms, more outside funding early in their work, more 
shared responsibility with others for invention development, more 
management experience, and greater previous experience with start- 
ing new businesses. Recommendations are made regarding: prior- 
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ities for allocating ERIP grants; improved efficiency of the NBS/ 
DOE operations; delivery of technical and commercialization assist- 
ance to grant recipients; and further evaluation research. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 30132, 30197, 30242, 30518, 30519, 30761, 
30817, 31091, 31092, 31627 


30712 (IAEA-INFCIRC—289) Communication received 

from Egypt in connection with the Treaty on the Non-Prolif- 

eration of Nuclear Weapons. (International Atomic Energy 

Agency, Vienna (Austria)). Apr 1981. 3p. NTIS (US Sales 

Only), PC A02/MF A01. File Number DE87702100. 
Published in summary form only. 


30713 (IAEA-INFCIRC—319) Request by the Resident 
Representative of Iraq to the International Atomic Energy 
Agency. (International Atomic Energy Agency, Vienna 
(Austria)). Sep 1984. 5p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702130. 

The document includes three attachments: the letter of 3 
May 1984 from the Director General of the IAEA to the Resident 
Representative of Iraq, the letter of 10 May 1984 to the Director 
General of the IAEA from the Resident Representative of Iraq and 
the summary record of discussion in the Board of Governors on 5 
June 1984 at its 619th meeting concerning item 20 of the provision- 
al agenda Military attack on Iran’s Bushehr Nuclear Power Plant. 


30714 (AEA-INFCIRC—321) Guidelines on reportable 
events, integrated planning and information exchange in a 
transboundary release of radioactive materials. (International 
Atomic Energy Agency, Vienna (Austria)). Jan 1985. 8p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87702132. 

This document contains the recommendations of a group of 
experts from 19 Member States and three international organiza- 
tions which met in May 1984. These recommendations may serve 
as guidelines for bilateral or multilateral arrangements among 
neighbouring states wishing to co-ordinate their response to any 
emergency which may involve a transboundary release of radioac- 
tive materials. 


‘C—323) Letter of 24 April 1985 

to the Director General by the Resident Represent- 
ative of Iraq. (International Atomic Energy Agency, Vienna 
(Austria)). May 1985. 4p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702134. 

The document reproduces the statement made by the Israeli 
Minister Areal Sharon and reported by radio Israel on 26 March 
1985 and refers to Israeli policy regarding Iraqi nuclear installa- 
tions. The Arabic text of the statement is attached. 


30715 (AEA-INFCIR! 
addressed 


30716 (IAEA-INFCIRC—325) Letter of 20 May 1985 
addressed to the Director General by the Resident Represent- 
ative of Iraq. (International Atomic Energy Agency, Vienna 
(Austria)). May 1985. 2p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702136. 

The document contains a comment of the Resident Repre- 
sentative of Iraq on the letter dated 6 May 1985 addressed to the 
Director General of the IAEA by the Israeli Resident Representa- 
tive regarding the statement made by Areal Sharon (INFCIRC/ 
323). 


30717 (AEA-INFCIRC—326) Letter of 30 May 1985 
addressed to the Director General by the Resident Represent- 
ative of Israel. (International Atomic Energy Agency, 
Vienna (Austria)). Jun 1985. 2p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702137. 

The document reproduces the letter addressed to the Direc- 
tor General of the IAEA by the Resident Representative of Israel 
on 30 May 1985 and regards the position of the Government of 
Israel in the matter of attacks on nuclear facilities (INFCIRC/324). 
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30718 (IAEA-INFCIRC—328) Message from Mr. R.A. 
Al-Kital, Commissioner of the Iraqi Atomic Energy Commis- 
sion, received by the Director General on 23 October 1985. 
(International Atomic Energy Agency, Vienna (Austria)). 
Oct 1985. 2p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number PDE87702139. 

The document reproduces the message from Mr. R.A. Al- 
Kital, Commissioner of the Iraqi Atomic Energy Commission re- 
ceived by the Director General of the IAEA on 23 October 1985 
related to the Israeli attack against the Iraqi nuclear installations. 


30719 (IAEA-INFCIRC—329) Request of the Resident 
Representative of Iraq concerning resolution A/RES/40/6 
adopted by the General Assembly of the United Nations. 
(International Atomic Energy Agency, Vienna (Austria)). 
Nov 1985. 2p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87702140. 

The document reproduces the resolution adopted by the 
General Assembly of the United Nations on 1 November 1985 re- 
lated to armed Israeli aggression against the Iraqi nuclear installa- 
tions and its grave consequences for the established international 
system concerning the peaceful uses of nuclear energy, the non-pro- 
liferation of nuclear weapons and international peace and security. 


30720 (AEA-INFCIRC—330) Letter of 20 November 
1985 addressed to the Director General by the Resident Rep- 
resentative of Israel. (International Atomic Energy Agency, 
Vienna (Austria)). Nov 1985. 2p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702141. 

The letter reiterates the declared policy of the Government 
of Israel in support of the inviolability from military attack of nu- 
clear facilities dedicated to peaceful purposes with reference to 
document INFCIRC/328 of 28 October 1985 containing a message 
from a Commissioner of the Iraqi Atomic Energy Commission ad- 
dressed to the Director General of the IABA. 


30721 (AEA-INFCIRC—332) Final declaration of the 
conference of Foreign Ministers of Non-Aligned Countries 
held from 4 to 7 September 1985. (International Atomic 
Energy Agency, Vienna (Austria)). Mar 1986. 2p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702144. 

The document contains an excerpt from the Final Declara- 
tion of the Conference of Foreign Ministers of Non-Aligned Coun- 
tries held in Luanda, Angola, from 4 to 7 September 1985 express- 
ing their position concerning the international co-operation in 
peaceful uses of nuclear energy. 


30722 (IAEA-INFCIRC—333) Statement issued on 5 
May 1986 by the Heads of State or Government of seven 
major industrial nations and the Representatives of the Euro- 
pean Community. (International Atomic Energy Agency, 
Vienna (Austria)). May 1986. lp. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87702145. 

The document refers to the implications of the Chernobyl 


nuclear accident on the future development of safe nuclear power 
stations. 


30723 (AEA-INFCIRC—334) Letter from Mr. M. Gor- 
bachev, General Secretary of the Central Committee of the 
Communist Party of the Soviet Union, to Dr. H. Blix, Direc- 
tor General of the Agency. (International Atomic Energy 
Agency, Vienna (Austria)). Jun 1986. 5p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702146. 

Hard copies are available in English and Russian from 
IAEA Division of Publications, Distribution Unit. 

The full text of the letter from Mr. M. Gorbachev, General 
Secretary of the Central Committee of the Communist Party of the 
Soviet Union, to Dr. H. Blix, Director General of the IAEA after 
the nuclear accident at Chernobyl power station is presented. Sug- 
gestions for the establishment of an international regime of safe nu- 


clear power development as a result of lessons from the Chernobyl 
accident are made. 
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30724 (IAEA-INFCIRC—335) Convention on early noti- 
fication of a nuclear accident. (International Atomic Energy 
Agency, Vienna (Austria)). Nov 1986. 9p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702147. 

Hard copies are available in Arabic, Chinese, English, 
French, Russian and Spanish from IAEA Division of Publications, 
Distribution Unit. 

The full text of the Convention on Early Notification of a 
Nuclear Accident adopted by the General Conference at its special 
session from 24-26 September 1986 is presented. It is stipulated that 
this Convention shall apply in the event of any accident involving 
facilities or activities of a State Party or of persons or legal entities 
under its jurisdiction or control from which a release of radioactive 
material occurs or is likely to occur and which has resulted or may 
result in an international transboundary release that could be of ra- 
diological safety significance for another State. 


30725 (AEA-INFCIRC—336) Convention on assistance 
in the case of a nuclear accident or radiological emergency. 
(international Atomic Energy Agency, Vienna (Austria)). 
Nov 1986. 12p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE87702148. 

Hard copies are available in Arabic, Chinese, English, 
French, Russian and Spanish from IAEA Division of Publications, 
Distribution Unit. 

The full text of the Convention on Assistance in the Case of 
a Nuclear Accident or Radiological Emergency adopted by the 
General Conference at its special session from 24-26 September 
1986 is presented. It is stipulated that the States Parties shall coop- 
erate between themselves and with the Agency to facilitate prompt 
assistance in the event of a nuclear accident or radiological emer- 
gency to minimize its consequences and to protect life, the property 
and the environment from the effects of radioactive releases. 


30726 (IAEA-INFCIRC—337) Text of the Agreement of 
16 May 1986 between the Government of Monaco and the 
Agency concerning the International Laboratory of Marine 
Radioactivity and the privileges and immunities of the Agency 
within the Principality. (International Atomic Energy 
Agency, Vienna (Austria)). Mar 1987. 9p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702149. 

Hard copies are available in English and French from IAEA 
Division of Publications, Distribution Unit. 

The document reproduces the Seat Agreement between the 
Government of Monaco and the Agency concerning the Interna- 
tional Laboratory of Marine Radioactivity and defining the privi- 
leges and immunities of the Agency in Monaco, as approved by the 
Board of Governors of the IAEA In September 1985 and signed on 
16 May 1985. The agreement entered into force on 17 October 
1986. 


30727 (IAEA-INFCIRC—338) Message dated 8 January 
1987 from Mr. Mikhail Gorbachev, General Secretary of the 
Central Committee of the Communist Party of the Soviet 
Union, to Mr. Javier Perez de Cuellar, Secretary-General of 
the United Nations. (International Atomic Energy Agency, 


Vienna (Austria)). Jan 1987. 6p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702150. 

Hard copies are available in English and Russian from 
IAEA Division of Publications, Distribution Unit. 

This message is an account to the world community on what 
the Soviet Union did concretely in 1986 to ensure that this year, 
proclaimed by the United Nations the International Year of Peace, 
justifies the hopes pinned on it. 


30728 (IAEA-INFCIRC—339) Cable addressed to the 
Director General by Mr. R. Amrollahi, Deputy Prime Minis- 
ter of the Islamic Republic of Iran and President of the 
Atomic Energy Organization of Iran. (International Atomic 
Energy Agency, Vienna (Austria)). Feb 1987. 3p. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE87702151. 

The full text of the cable of 9 February 1987 addressed by 
the President of the Atomic Energy “-~--*~-*-- -*"" * the Di- 
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rector General of the IAEA and referring to military attacks on 
Bushehr Nuclear Power Plant is reproduced. 


30729 (AEA-INFCIRC—340) Statement made by the 
Governor from Iraq in the Board of Governors on 20 Febru- 
ary 1987, (International Atomic Energy Agency, Vienna 
(Austria)). Mar 1987. 2p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE87702152. 

The document reproduces the statement made by the Gover- 
nor from Iraq in the Board of Governors on 20 February 1987 con- 
cerning the Iraqi Government's position on the protection of nucle- 
ar facilities from armed attacks. References are made to the Iranian 
Bushehr nuclear site. 


30730 (IAEA-INFCIRC—341) ‘Request by the Resident 
Representative of the Islamic Republic of Iran. Statement 
made by the Resident Representative of the Islamic Republic 
of Iran in the Board of Governors on 20 February 1987. 
(International Atomic Energy Agency, Vienna (Austria)). 
Mar 1987. 6p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87702153. 

The document contains the statement made by the Resident 
Representative of the Islamic Republic of Iran in the Board of 
Governors on 20 February 1987 and the statement which the Resi- 
dent Representative of the Islamic Republic of Iran intended to 
make in response to the statement made by the Governor from Iraq 
in the Board of Governors on 20 February 1987. They refer to 
military attacks on Iranian nuclear facilities. 


30731 (INIS-mf—10887, pp 58-73) Czechoslovak fuel 
and power complex as a system. Bohal, L. 1985. (In Czech). 
NTIS (US Sales Only), PC A07/MF AO1. File Number 
DE87702192. (CONF-8506352—Pt.1). 

From AUTOS '85: conference on automation in engineering; 
Pizen, Sotee, (18 Jun 1985). 

e structure is briefly described of the Czechoslovak fuel 
and an complex and the main trends are outlined of its develop- 
ment to the year 2000. The anticipated distribution is presented of 
savings of fuel and energy by different economic complexes to the 
year 2000, conditional on fundamental innovations in power de- 
manding sectors, by increasing the reproduction rate of the produc- 
tion process and by using modern methods of automation. The sci- 
entific and technical development of the Czechoslovak power 
system for the coming 20 years is characterized. The change in the 
role of coal in the national economy is conditional on the progress 
of nuclear power plants. The share of coal as the primary power 
resource will decline while its uses will increase in the production 
of carbon and solid hydrocarbons. (J.C.). 


30732 (PB—87-901900/XAB) Government research and 
Seale atk deecamenr Aa Te, Ti Project Briefs. 
Monthly ency Advanced Power Group, Fort 
sae VA VASA I 87. vp. NTIS Subscription. 
Supersedes PB—86-901900; Paper copy available on sub- 
scription $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 


le copies. 

—_ Nuclear, Te, Ti Project Briefs describe the status of all R&D 
program submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion from fission, fusion, and ra- 
dioisotope power sources and other thermal systems that use therm- 
ionic systems. These briefs also follow related investigations of 
plasma dynamics. This document is not to be reproduced, in whole 
or in part, for dissemination outside your own organization nor may 
it be reproduced for advertising or sales promotion purposes. 
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REFER ALSO TO CITATION(S) 30806, 30861, 31028, 31030 


30733 (PB—87-156014/XAB) eS in oaete 
countries: prospects and problems. (Hagler, and Co., 
Washington, DC (USA)). 5 May 1986. 63p. CIB 8s- -151). 
NTIS, PC A04/MF A0O1. 

Cogeneration - the simultaneous production of electricity 
and neefinl thee--1 --- ~-- could increase the capacity of develop- 
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ing countries to produce electricity by 10%. The paper examines 
the industrial and commercial cogeneration potential of select 
Agency for International Development (AID) countries; identifies 
the technical, economic/financial, and regulatory factors involved; 
and discusses AID’s role in promoting cogeneration. The study 
shows that most of the developing-country potential for cogenera- 
tion is in the industrial sector and could be economically devel- 
oped, given greater efforts by host-country governments and 
donors. AID could play an important role by disseminating infor- 
mation on cogeneration, demonstrating the feasibility of promising 
technologies, promoting institutional reform to remove the key bar- 
rier to cogeneration, and bring together manufacturers and poten- 
tial cogenerators. AID could also help countries establish financial 
mechanisms to channel available funds from international develop- 
ment agencies to cogeneration. 


2910 Conservation 


REFER ALSO TO CITATION(S) 30352, 30354, 30762, 30789, 30790, 30828, 
30829, 30840, 30854, 30855, 30856, 30857, 30858, 30859, 30860, 30861, 30862, 
30864, 30865, 30867, 30872, 30873, 30877, 30878, 30882, 30883, 30886, 30887, 
30906, 30914, 30915, 30916, 30917, 30918, 30919, 30923, 30924, 30925, 30927, 
30928, 30929, 30930, 30931, 30932, 30933, 30934, 30935, 30936, 30937, 30938, 
30939, 30940, 30941, 30942, 30970, 30984, 30985, 30986, 30987, 30998, 31017, 
31018, 31019, 31021, 31023, 31037, 31773 


30734 (DOE/BP—626) Conservation supply. (USDOE 
Bonneville Power Administration, Portland, OR. Div. of 
Planning and Evaluation). Mar 1986. 89p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. File Number DE87009929. 

This publication documents the BPA conservation supply 
curves used in the 1985 BPA Load Forecast and subsequently in 
the 1986 Draft Resource Strategy. It also briefly describes the use 
of these supply curves in BPA’s resource planning processes. 


30735 (DOE/BP—634) Conservation projection. 
(USDOE Bonneville Power Administration, Portland, OR. 
Div. of Planning and Evaluation). Apr 1986. 42p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE87009934. 

Purpose of the 1986 Conservation Projection is to describe 
BPA's conservation strategy for fiscal years 1988 through 1992. 
Purpose of this document is to describe the strategy in detail by 
sector and subsector. The Conservation Projection is intended to 
provide guidance to program designers and program implementers 
on the size and content of BPA’s conservation programs for 1988 
through 1992. The conservation strategy was developed as part of 
BPA’s 1986 Resource Strategy. The resource strategy is based on 
the future need for electrical power using criteria such as rate im- 
pacts, regional costs, and net benefit to select the optimal mix of 
resources to meet that need. 


30736 (DOE/BP—740) Bonneville’s conservation policy 
development process for the 1986 resource strategy. (USDOE 
Bonneville Power Administration, Portland, OR. Div. of 
Planning and Evaluation). Jan 1987. 24p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009935. 

The period studied in the 1986 Resource Strategy covers 
1988-1992. It identifies planned conservation programs for the 
Fiscal Year (FY) 1988 budget process and also identifies program 
activities projected for FY 1989-1992. As part of the 1986 Resource 
Strategy, Bonneville tested over 50 different conservation acquisi- 
tion strategies. This group of strategies was later narrowed to 7 al- 
ternatives covering a broad range of possible program levels. Based 
on BPA’s technical analysis and an extensive public review process, 
Bonneville selected the medium strategy as the conservation com- 
ponent of the 1986 Resource Strategy. This strategy acquires ap- 
proximately 140 average megawatts over the 5-year planning period 
at a cumulative cost of $800 million. This cost includes the cost of 
non-acquisition programs such as implementation of the Model 
Conservation Standards (MCS). 
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30737 (DOE/BP/26028—T1) Marketing to centralized 
decisionmakers for the Bonneville Power Administration task 
order No. 1: Executive summary. Baylon, D.; Katz, G,; 
Heller, J.; Callahan, J. (Ecotope, Inc., Seattle, WA (USA); 
Seton, Johnson, and Odell, Inc., Portland, OR (USA); 
Market Trends, Bellevue, WA (USA)). 13 Mar 1987. Con- 
tract AC79-85BP26028. 25p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87008474. 

Goal of this study was to identify and contact the five larg- 
est centralized decisionmaking operations in the region in each of 
five commercial subsectors: large retail, small retail, grocery, res- 
taurant, and lodging. About 12 firms were contacted in each of the 
five subsectors. The number of facilities and energy use questions 
were compiled, and the five largest energy users in each subsector 
were identified. Subsequently, structured interviews were conduct- 
ed with the personnel identified by this process. Of the twenty-five 
firms identified in the original survey, twenty-three full interviews 
were obtained. This study was able to establish both conservation 
options within these sectors, and discuss the attitude toward energy 
usage and conservation with those interviewees who were willing 
to spend the time to explicate their programs. As a final step, the 
energy use information was compiled and conservation plans were 
outlined for each of the subsectors. The decisionmaking information 
was compiled and used to establish decisionmaking typologies and 
patterns related to energy use issues within each of the subsectors. 


30738 (DOE/BP/26028—T2) Marketing to centralized 
decisionmakers for the Bonneville Power Administration task 
order No. 1: Final report. Baylon, D.; Katz, G.; Heller, J.; 
Callahan, J. (Ecotope, Inc., Seattle, WA (USA); Seton, 
Johnson, and Odell, Inc., Portland, OR (USA); Market 
Trends, Bellevue, WA (USA)). 13 Mar 1987. Contract 
AC79-85BP26028. 135p. NTIS, PC A07/MF AOl1; 1; GPO 
Dep. File Number DE87008475. 

Goal of this study was to identify and contact the five larg- 
est centralized decisionmaking operations in the region in each of 
five commercial sectors: large retail, small retail, grocery, restau- 
rant, and lodging. Objectives of this study were to: identify and 
interview a person or persons with decisionmaking authority in fa- 
cility management; establish the nature of the decisionmaking proc- 
ess as it relates to energy conservation, facility planning, remodel 
and renovation and overall budget authority; assess the attitudes 
toward energy consumption and conservation within the firm's op- 
erations; and assess the potential attitude of decisionmakers toward 
existing and future Bonneville Power Administration (BPA) pro- 
grams, as well as their attitude toward specific program compo- 
nents (technical assistance, financial incentives, rebates, etc.). 


30739 (DOE/BP/32226—T4) Cowlitz-Wahkiakum 
energy conservation and renewable resource plan. (Cowlitz- 
Wahkiakum Governmental Conference, Kelso, WA (USA)). 
Apr 1984. Contract FG79-81BP32226. 247p. NTIS, PC 
Al1/MF A0O1; 1; GPO Dep. File Number DE87009205. 
This plan was undertaken to establish greater local control 
over energy costs and supply and to reduce the consumption of 
electrical and other conventional forms of energy. It has been de- 
veloped as a guide primarily for the local governments in the two- 
county region and secondarily for business, industries and citizens. 


30740 (DOE/CE/27460—T8, pp J.19-J.31) Administra- 
tion of energy conservation programs by Western European 
Governments. Brown, I. (Association for the Conservation 
of Energy, London, England). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The organizational structures preferred by Western Govern- 
ments throughout Europe to formulate and implement conservation 
policies have been studied. The study examines in detail the admin- 
istration of conservation for each of thirteen countries and evalu- 
ates the progress made in these countries towards greater energy 
efficiency. The study demonstrates a clear link between success in 
achieving energy efficiency and a well focused government effort. 
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The countries surveyed have adopted a variety of approaches to 
the administration of conservation; particular successes have been 
achieved where an independent agency exists to formulate and pro- 
mote conservation policies. An independent agency has several ad- 
vantages as a model - a high public profile is necessary if conserva- 
tion policies are to be successfully promoted. This is more likely to 
be achieved by an independent agency. An agency funded by the 
government but independent of it on a day to day basis has the 
freedom to publicly cajole and criticize other public sector organi- 
zations. 4 references, 1 figure. 


30741 (DOE/CE/27460—T8, pp J.69-J.83) Improving 
energy resources management in India: approaches and issues. 
Kozloff, K. (Minnesota Dept. of Energy and Economic De- 
velopment, St. Paul). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Recent energy supply and demand trends in India are having 
adverse economic and environmental consequences. While the need 
to increase indigenous commercial energy supplies has long been 
recognized, recent national plans also call for improving energy 
management and efficiency. Despite low per capita consumption, 
substantial opportunities exist for cost effectively increasing the effi- 
ciency in the use of both fossil and renewable fuels in all sectors. A 
large number of programs have been implemented by public and 
private organizations to realize potential energy efficiency improve- 
ments. The experience to date with these programs raises several 
issues involving program development, technological development, 
and resources allocation that relate to their effectiveness in chang- 
ing energy consumption patterns. The author explores these bar- 
riers to conservation, and makes recommendations for overcoming 
them. 19 references, 1 table. 


30742 (DOE/CE/27460—T20, pp H.176-H.186) Local 
research 


energy planning and energy - an evaluation of the 
Swedish experience. Mansson, T. (Energy Research Com- 
mission, Sweden). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

The local governments in Sweden have been given a strate- 
gic role in the Swedish energy policy. Local energy planning is an 
important tool for the local governments to implement the national 
policy of energy conservation and oil substitution. The local energy 
planning has not yet established useful planning methods. The plan- 
ning has been primarily concerned with providing central authori- 
ties with information. However, there are indications that the 
energy planning is in transition towards a more comprehensive state 
based on local conditions. Sweden has also since 1975 conducted a 
comprehensive and ambitious energy RD & D-program. To learn 
the consequences on the local level of the national RD & D-pro- 
gram, relevant parts of the program have been evaluated. The RD 
& D-program has given useful information about new energy tech- 
nologies, end-user behavior and energy planning methods. The in- 
volvement of local governments and consultants in projects has 
strengthened their competence. The evaluation, however, has also 
revealed many poorly administered local projects. It indicates that 
few of the local demonstration projects have provided useful les- 
sons locally of for other municipalities. Some examples on local ini- 
tiatives are described. Finally proposals are given on how to make 
the Swedish RD & D-program more efficient and oriented to the 
local levels. At the same time, however, the need of research excel- 
lence by the international research society is stressed. 5 references, 
4 figures. 
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30743 (NP—7752176) Education for efficient energy use. 
(Statens Energiverk, Stockholm (Sweden)). 3 Oct 1985. 
149p. (In Swedish). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE87752176. 

Education of personnel for efficient energy management is 
discussed in this report. Two different classes of personnel are of 
main interest: caretakers and real estate managers, and energy con- 
sultants working with small industry. (L.E.). 


30744 (NP—7900695) 1986 Governor's energy efficiency 
plan. (Wisconsin Dept. of Administration, Madison (USA)). 
Oct 1986. 63p. State of Wisconsin, Dept. of Admin., 101 S. 
Webster St., Box 7868, Madison, WI 53707. File Number 
TI87900695. 

Wisconsin is an energy-poor state which must import petro- 
leum, natural gas and coal for its home, business, farm, and trans- 
portation needs. Because 95% of its energy is imported, the state is 
vulnerable to price hikes and supply disruptions. The Governor has 
formulated five overall goals plus specific goals for each economic 
sector to reduce Wisconsin's vulnerability to supply disruptions and 
to reduce the economic drain on the state caused by the price of 
imported fuel. The goals also seek to increase the use of in-state re- 
sources and to improve the quality of the environment. The recom- 
mendations in the plan are designed to help meet the Governor's 
goals by removing the barriers to increased energy conservation 
caused by lack of capital and information. Timely and effective im- 
plementation of the recommendations will determine how close 
Wisconsin can come to reducing its energy consumption 20% by 
the year 2000. 


30745 (NP—7900696) 1986 Governor's energy efficiency 
plan: Executive summary. (Wisconsin Div. of State Sine 
and Coastal Management, Madison (USA)). Oct 1986. 7p. 
Wisconsin Div. of State Energy, Dept. of Administration, 
101 S. Webster St., 6th Floor, Box 7868, Madison, WI 
53707. File Number T187900696. 

The recommendations in the 1986 Governor's Energy Effi- 
ciency Plan provide a coordinated strategy for meeting Wisconsin’s 
energy needs in an efficient manner. Implementing these recom- 
mendations will accelerate activities already underway in each eco- 
nomic sector. Reaching the governor's goals will reduce the annual 
economic drain caused by energy costs $1.6 billion by the year 
2000. 


30746 (NZERDC-P—111) Review of the Energy Adviso- 
Conservati 


ry Service and ion Loans. (Synergy Ap- 
= Research Ltd., Wellington (New Zealand); New Zea- 

d Energy Research and Development Committee, Auck- 
land). Deel 1986. 181p. NTIS (US Sales Only), PC A09/MF 
A01. File Number DE87900740. 

Objectives were to assess the effectiveness of the promotion 
of energy conservation in the industrial and commercial sectors of 
the New Zealand economy, and to evaluate the effectiveness of the 
government's Energy Conservation Loans Scheme and the Energy 
Advisory Service as methods to promote conservation. The specific 
government policies underpinning the introduction of the Loans 
Scheme and Advisory Service was determined, and the objectives, 
operation and use of the programmes were assessed. The institu- 
tional environment was examined to delineate the relationships and 
interactions between the organizations and persons involved or af- 
fected by the programmes, and thus identify the strengths and 
weaknesses of the mechanisms in achieving stated energy conserva- 
tion objectives. To determine the success of the programmes in 
energy conservation promotion, surveys were conducted of users 
and non-users of the Loans Scheme and Advisory Service, and 
manufacturers and distributors of energy conservation equipment. 
National issues and considerations were also examined to assess the 
broader context of the effects and consequence of the two pro- 
grammes, and an evaluation was undertaken of the programmes’ ef- 
fectiveness in market penetration, regional development and general 
economic efficiency. The report concludes by summarizing the 
major findings of the review, and outlines a number of recommen- 
dations for improving government's overall energy conservation 
strategies, and the promotion and administration of the two pro- 
grammes. 
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30747 Comparison of actual energy savings with audit 
predictions for homes in the north central region of the USA. 
Hirst, E.; Goeltz, R. (Oak Ridge National Lab., TN). Build- 
~ — 20: No. 1, 1-6(1985). Contract W-7405- 


Data from a recent evaluation of a home energy audit pro- 
gram in Minnesota were used to analyze the actual energy savings 
achieved in audited homes and the relationship between actual and 
predicted savings. The actual reduction in weather-adjusted natural 
gas use for 346 gas-heated single-family homes averaged 19 M Btu/ 
year. The variation, however, was quite large: gas use increased in 
almost 20% of the homes, while gas use decreased by more than 50 
M Btu/year in 10% of the homes. The median ratio of actual-to- 
predicted gas saving was 0.66, suggesting that, on average, two- 
thirds of the expected energy saving was actually realized. Howev- 
er, the actual saving was within 50% of the audit prediction in only 
45% of the homes studied. 14 references, 1 figure, 5 tables. 
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REFER ALSO TO CITATION(S) 30044, 30046, 30365, 30368, 30693, 30708, 
30791, 30792, 30793, 30794, 30795, 30796, 30797, 30798, 30799, 30800, 30801, 
30802, 30804, 30853, 30863, 30998 


30748 (CONF-8511285—) Energy supply of a 
countries. Documentation of a seminar, November 14th, 1985 
Kumlin, B.; Magnusson, M.; Wahlstroem, B. (Beijer Inst., 
Stockholm (Sweden); KRAFTSAM, Stockholm (Sweden). 
Nov 1985. 202p. (In Swedish). NTIS (US Sales Only), PC 
A10/MF A01. File Number DE87752156. 

From Energy supply of developing countries; Stockholm, 
Sweden (14 Nov 1985). 

The meeting was arranged in order to unbiasedly discussing 
the Swedish contribution to the solution of energy supply problems. 
The topics concerned were economy plannig and techniques. The 
congregation was also a preparation for the world energy confer- 
ence of this year. (G.B.). 


30749 (DOE/EI/19932—T1) Massachusetts Executive 
Office of Energy Resources: No. 2 home heating oil program: 
Final report, 1986-1987. (Massachusetts Executive Office of 
Energy Resources, Boston (USA)). 1987. Contract FCO1- 
86EI119932. 20p. NTIS, PC A02. File Number DE87010213. 

Retail and wholesale prices and inventories of No. 2 fuel oil 
were monitored during October through May. Collection of price 
and inventory data served several functions. The information col- 
lected through this program allowed the Federal and State govern- 
ments to respond to consumer, congressional, and media inquiries 
regarding No. 2 fuel oil. The data also provided policy decision- 
makers with timely and accurate data necessary to determine the 
adequacy of state level inventories and prices. In addition, the pro- 
gram assisted the states in the development of consistent data bases. 
A network for the states and the EIA to communicate the data was 
also established through the program. This final report summarizes 
the results from the price and inventory surveys conducted in Mas- 
sachusetts over the 1986/87 heating season. Factors which influ- 
enced these results are also discussed. 


30750 (DOE/EIA—0035(87/02)) Monthly Energy 
Review, February 1987. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Energy Markets 
and End Use). 28 May 1987. 138p. NTIS, PC A07/MF A0O1 
- GPO; 1; GPO Dep. File Number DE87009859. 

The United States produced 4.0% less energy during the 
first 2 months of 1987 than during the same period in 1986, and US 
consumption was down 1.0%. Net imports of all energy were 
27.8% higher with net imports of petroleum up 23.3%, compared 
with levels during the first 2 months of 1986. Energy production 
during February 1987 totaled 5.0 quadrillion Btu, a 4.2% decrease 
compared with the level of production during February 1986. Pe- 
troleum production was down 8.9%, coal production dropped 
4.3%, and natural gas production decreased 1.7%. All other forms 
of energy production combined were up 3.3% from the level of 
production during February 1986. Energy consumption during Feb- 
ruary 1987 totaled 6.4 quadrillion Btu, 0.9% below the level of con- 
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sumption during February 1986. Petroleum consumption increased 
4.1%, while natural gas and coal consumption decreased 7.4% and 
2.2%, respectively. Consumption of all other forms of energy com- 
bined increased 2.2% compared with the level 1 year earlier. Net 
imports of energy during February 1987 totaled 0.8 quadrillion Btu, 
35.8% above the level of net imports 1 year earlier. Net imports of 
petroleum increased 29.5%, and net imports of natural gas rose 
35.3%. Net exports of coal decreased 8.0% compared with the 
level in February 1986. 


30751 (DOE/EIA—0202(87/2Q)) Short-term energy out- 
look: Quarterly projections, April 1987. (USDOE Energy In- 
formation Administration, Washington, DC. Office of 
Energy Markets and End Use). Apr 1987. 56p. NTIS, PC 
A04/MF AOl - GPO; 1; GPO Dep. File Number 
DE87009699. 

According to preliminary data, the first quarter of 1987 was 
characterized by higher crude oil prices and a leveling off of the 
petroleum demand increases experienced during the second half of 
1986. The projection for the remainder of 1987 is for imported 
crude oil prices to climb to about $18 per barrel and stabilize, as- 
suming general adherence to the production quotas set by the Or- 
ganization of Petroleum Exporting Countries (OPEC). These 
higher prices are likely to result in basically stable demand patterns 
for motor gasoline and distillate fuel oil, while consumption of resi- 
dent fuel oil declines after its first annual increase in 9 years in 
1986. 


30752 (DOE/EIA—0214(85)) State Energy Data Report: 
Consumption estimates, 1960-1985. (USDOE Energy Infor- 
mation Administration, Washington, DC. Office of Energy 
Markets and End Use). 27 Apr 1987. 482p. NTIS, PC A21 - 
GPO. File Number DE87008798. 

The State Energy Data Report presents estimates of annual 
energy consumption at the state and national levels by major eco- 
nomic sector and by principal energy type for 1960 through 1985. 
Included in the report are: documentation describing how the esti- 
mates were made for each energy source; sources of all input data; 
and a summary of changes from the State Energy Data Report 
published in April 1986. 


30753 (DOE/EIA—0321/2-84) Residential Energy Con- 
sumption Survey: Consumption and expenditures, April 1984 
through March 1985: Part 2, Regional data. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Energy Markets and End Use). 13 May 1987. 
352p. NTIS, PC Al6/MF A0Ol1 - GPO; 1; GPO Dep. File 
Number DE87010362. 

Included here are data at the Census region and division 
level on consumption of and expenditures for the major fuels used 
in residential households - electricity, natural gas, fuel oil/kerosene, 
and liquefied petroleum gas (LPG). Data are also presented on 
wood consumption. Section 1 of this report contains data on the 
average amount of energy consumed per household for space heat- 
ing in 1984 and the corresponding expenditures. Sections 2 through 
7 summarize the energy consumption and expenditure patterns. Ap- 
pendices A through D contain information on how the survey was 
conducted, estimates of the size of the housing unit in square feet 
and the quality of the data. Procedures for calculating relative 
standard errors (RSE) are located in Appendix C, Quality of the 
Data. Procedures for estimating the end-use statistics are located in 
Appendix D. Census and weather maps, and related publications 
are located in Appendices E through G. 


30754 (DOE/EIA—0484(86)) International Energy Out- 
look 1986: Projections to 2000. (USDOE Energy Informa- 


tion Administration, Washington, DC. Office of Energy 
Markets and End Use). 23 Apr 1987. 71p. NTIS, PC A04/ 
MF AOl1 - GPO; 1; GPO Dep. File Number DE87009371. 

This issue emphasizes oil market developments, particularly 
future world oil prices and oil production potential. This emphasis 
in no way minimizes the importance of other energy markets; 
moreover, the analysis recognizes that the development of alterna- 
tive energy sources impacts directly on the world oil market. The 
world oil price projections developed in this international setting 
are, in turn, used as assumptions for analyses of the US domestic 
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energy market provided in EIA’s Annual Energy Outlook 1986. 
Since the US energy market affects and is affected by the interna- 
tional market, the methodology incorporates this interaction to the 
extent possible. The domestic energy projections shown in this 
report are the same as those contained in the Annual Energy Out- 
look 1986, with the exception of the outlook for domestic oil pro- 
duction. Because of the recent downward revision in oil production 
statistics for 1986, the domestic oil production projections have 
been updated to be consistent with those contained in EIA’s Janu- 
ary 1987 Short-Term Energy Outlook. These short-term production 
projections have been extended such that they trend back to the 
projections for 1995 provided in the Annual Energy Outlook 1986. 
Sources providing more detailed discussions on the US domestic 
markets are referenced throughout the report. 


30755 (VO-A—13/86) Technological options of future 
energy supply. Ojanperae, M.; Peltola, S.; Pirilae, P. (Ima- 
tran Voima Oy, Helsinki (Finland). Dec 1986. 603p. (In 
Finnish). NTIS (US Sales Only), PC A99/MF AOl1. File 
Number DE87751992. 

In order to be able to analyze the technological options 
available for alternative energy supply systems in the year 2020 in 
Finland the inquiry into energy technology has been organized 
within four main categories: Future of Energy Supply within Phys- 
ical Infrastructure -part enlighens the physical infrastructure as a 
framework of human activities. The natural sciences and the knowl- 
edge based upon them have been used to organize the framework 
producing a comprehensive picture of the possibilities and limits of 
the human activities for tomorrow. The effects of the development 
of information and materials technology in the management of 
human activities and as a base for mechanical and other engineering 
have been depicted. Energy Use and Conversion Technology -parts 
provide the reader with an in-depth selection of specific end-use 
and production technologies available. Sources of Primary Energy - 
part gives an analysis of the primary energy resources and reserves 
avaialble for the Finnish energy supply system towards the year 
2020 in global context. The findings of the report on the technolog- 
ical options represent the background material for the main R and 
D-project Initiation of Future Energy Supply in Finland. Hence, 
the report provides the reader with no ready-made comprehensive 
nor alternative concepts for the arrangement of the Finnish energy 
supply system as a whole in the year 2020. 


30756 (NEI-NO—5, pp 18, Pa 4) Realities of the 
energy market. Steeg, H. (International Energy Agency). 
1985. NTIS (US Sales Only), PC A08/MF A01. (CONF- 
8509392—). 

From 3. European gas conference; Oslo, Norway (25 Sep 
1985). 

The benefits of an open, multilateral trading system in gas 
and energy are stressed. The European gas industry has in the past 
amply demonstrated that it is capable of adapting to - sometimes 
radical - changes in the market situation. There has been a move 
from a period where oil was pricing itself out of the market into a 
period characterized by increasing competition on the energy mar- 
kets. There is increasing competition between different forms of 
energy and between producers supplying the same form of energy. 
As a direct substitute for oil, gas has a pivotal role in this process. 
It is felt that the gas industry is fully capable of coping with the 
new challenges. The key work for the gas industry is competitive 
pricing, as it is for any other industry. Only when this is fulfilled, 
the resources will be developed and taken by the marked. 


30757 (VTT-TUTK—424) Effect of peak load manage- 
ment on the generation capacity and costs in Finland. Kaerk- 
kaeinen, S.; Rouvali, J. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo (Finlan d). Saehkoetekniikan Laboratorio). Sep 
1986. 99p. (In Finnish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87752122. 

The study clarifies the significance of load management in 
the electric generation system of Finland. First, the time variation 
of electricity consumption, its effect on the generation system and 
the possibilities of better management of production and consump- 
tion are considered. Consequently, the study is aimed at clarifyin 
the significance of load management in decreasing the peak load. 
This can be done by cutting the peak or by load shifting. The tech- 
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nical tools are either direct load control or indirect management by 
tariffs. Suitable loads for load management are available mainly in 
large and smalle industry, in the service sector and in electric heat- 
ing. Industry has the larges potential but its loads are usually not 
suitable fo direct load control. Direct load control is already ap- 
plied to about 30,000 electrically heated houses in Finland. Accord- 
ing to the calculations the reduction of the peak load in Finland 
due to direct load control would be about 200 MW, which presup- 
poses about 600 MW loads to be controlled. A realistic reduction 
could be about 100-150 MW. If the need for gas turbines is assumed 
to decrease correspondingly, the annual savings due to capacity re- 
duction are about FIM 15-20 mill. The savings in the running costs 
are much smaller, less than 10% of the above values. The economy 
of direct load control was analysed on the basis of costs and bene- 
fits. It was estimated that the loads should be at least 2-3 kW in 
order to be economically controlled. Of course, higher benefits are 
obtained from the control of large loads. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 29895, 29985, 29989, 30033, 30041, 30044, 


30045, 30094, 30269, 30364, 30366, 30466, 30467, 30761, 30775, 30806, 30814, 
31091 


(NZERDC-P—88) Energy-related laws and regula- 
cue in New Zealand. Haughey, E.J. (Beca, Carter, Hollings 
and Ferner Ltd., Wellington (New Zealand); New Zealand 
Energy Research and Development Committee, Auckland). 

1985. 155p. NTIS = Sales Only), PC A08/MF AOl. 
File Number DE87900746 
This project on coeapeitinnd laws and regulations is car- 
ried out in the stages: (1) The preparation of an inventory of exist- 
ing energy-related laws, administrative bodies, and procedures (in- 
cluding the identification of inconsistencies, overlaps, and omis- 
sions). (2) A review of the purpose of the legislation, its adequacy, 
effectiveness, and administration; case studies of previous impedi- 
ments to the implementation of the government’s energy policy; 
and an examination of possible future impediments to existing 
energy policy. (3) A review of emerging and potential energy tech- 
nologies which have a significant chance of being introduced in 
New Zealand in the next decade (with an identification of the tech- 
nical and implementational requirements of these technologies). (4) 
The preparation of a report (with recommendations as to adminis- 
trative change, and future legislative requirements). This report at- 
tempts to analyze, and to digest and summarize the law contained 
in the existing legislation, both statutory and regulatory, relating to 
energy matters in New Zealand. An attempt has also been made to 
deal with various other matters referred to in the project. 


30759 (NZERDC-P—113) Standards and codes: Their 
ee ee ee 
to mimising impediments to implementation of national 
energy policy. Hitchcock, E.H. (Beca, Carter, Hollings and 
Ferner Ltd., Wellington (New Zealand); New Zealand 
Energy Research and Development Committee, Auckland). 
Dec 1986. 83p. NTIS (US Sales Only), PC AO5/MF AO1. 
File Number DE87900738. 

An Energy Research and Development Committee project 
was set up to examine the extent to which legislation may cause 
impediments to the implementation of government energy policy. 
This study examines regulatory control as a possible source of such 
impediments, and the value, as remedy, of the reforms developed in 
the author's earlier research. These utilized existing law and ma- 
chinery in NZ to produce, under statutory authority, “standard 
specifications” determining and identifying technical practices ac- 
ceptable to society as a base for regulatory control. Four recent re- 
ports were reviewed, a Liquid Fuels Trust Board study on LPG 
distribution, that of a Commission of inquiry into a proposed LPG 
pipeline, and two studies for the project, an inventory of energy re- 
lated laws, and on the legal nature of LPG regulation. The study 
concludes with an outline of a practical system for regulatory con- 
trol, extending to the energy field the reforms introduced to the 
NZ Building Code over the past 15 years. 


29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 29891, 29892, 29895, 29928, 29979, 29985, 
29986, 29989, 30006, 30033, 30035, 30036, 30039, 30041, 30044, 30045, 30046, 
30071, 30072, 30073, 30074, 30092, 30109, 30750, 30759 


30760 (DOE/FE—0086) Second report to Congress on 
emerging clean coal technologies capable of retrofitting, 
repowering, or modernizing existing facilities. (USDOE As- 
sistant Secretary for Fossil Energy, Washington, DC). 12 
May 1987. 46lp. NTIS, PC A20/MF A01; 1; GPO Dep. 
File Number DE®7009348. 

This summary report to Congress analyzes the potential use- 
fulness and commercial viability of emerging clean coal technol- 
ogies for: advanced combusters; alternative fuels; coal preparation; 
fluidized bed combustion; fuel cells; flue gas cleanup; heat engines; 
industrial processes; coal liquefaction; magnetohydrodynamics; 
repowering; and surface coal gasification. Economics and funding 
are discussed. (PSB) 


30761 Relationship between coal and nuclear power for 
electricity production: a strategy for electricity production in 
France. Edouard, L. (Electricite de France, Paris). pp 1293- 
1297 of Newer coal technologies: Implications for energy 
and development policies in Asia and the Pacific. Siddiqi, 
T.A.; Shihua, S. (eds.). Oxford, England; Pergamon Jour- 
nals Ltd. (1986). (DOE/FE/60740—T T). 

In France, electricity is produced mainly from domestic and 
imported coal and from nuclear power. Investments are cheapest in 
coal-fired plants, but coal is more expensive. Therefore, every pro- 
ducer must balance production between coal-fired and nuclear 
plants; the more expensive the coal is, the more attractive nuclear 
power becomes. 5 tables. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 30045, 30368, 30757, 30761, 30839, 30843, 
31014, 31015, 31016, 31020, 31024, 31034, 32017 


30762 (DOE/BP—681) Draft workplans: In response to 
the Northwest Power Planning Council’s 1986 Power Plan: 
Executive summary. (USDOE Bonneville Power Adminis- 
tration, Portland, OR). Oct 1986. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87010344. 

In January 1986, the Northwest Power Planning Council 
(Council) adopted a new 20-Year Power Plan. Bonneville agrees 
with the Council's objectives, and has drafted a set of Workplans to 
meet them. Five of the Draft Workplans (1 through 5) deal with 
conservation activities that Bonneville will undertake. Draft Work- 
plan 6 covers Bonneville’s plans to coordinate the regional planning 
effort with State and local governments. Another three Draft 
Workplans (7 through 9) outline Bonneville’s development of a 
comprehensive process, and its supporting activities, for the acquisi- 
tion of power-generating and conservation resources. Draft Work- 
plan 11 shows Bonneville’s plans to improve its data bases and ana- 
lytical methods. 


30763 (DOE/BP—682) Draft workplans: In response to 
the Northwest Power Planning Council's 1986 Power Plan. 
(USDOE Bonneville Power Administration, Portland, OR). 
Jul 1986. 216p. NTIS, PC A10/MF AO}; 1; GPO Dep. File 
Number DE87010354. 

In January 1986, the Northwest Power Planning Council 
adopted a new 20-Year Power Plan. The Council has asked BPA to 
prepare Workplans showing how it will achieve its portion of the 
Plan's objectives. Bonneville agrees with the Council's objectives 
and has drafted Workplans to meet them. Five of the Draft Work- 
plans (1 through 5) deal with conservation activities that Bonneville 
will undertake. Draft Workplan 6 covers Bonneville’s plans to co- 
ordinate the regional planning effort with State and local govern- 
ments. Another three Draft Workplans (7 through 9) outline 
Bonneville’s development of a comprehensive process, and its sup- 
porting activities, for the acquisition of power-generating and con- 
servation resources. Action Item 10 deals with Bonneville’s Intertie 
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Access Policy, but the Council did not request a Workplan on that 
policy development. Draft Workplan 11 shows Bonneville’s plans 
to improve its data bases and analytical methods. 


30764 (DOE/BP—793) Fiscal highlights: Annual report 
1986. (USDOE Bonneville Power Administration, Portland, 
OR). Mar 1987. 100p. NTIS, PC A05. File Number 
DE87009992. 

After the brief descriptions of BPA's activities and functions, 
the bulk of this report is made up of financial data on power sales 
and the Federal Columbia River Power System. (DLC) 


30765 (DOE/BP—818) 1987 resource strategy. (Bonne- 
ville Power Administration, Portland, OR (USA)). May 
1987. 62p. NTIS, PC A04/MF AO0l; 1; GPO Dep. File 
Number DE87009794. 

Each year the Bonneville Power Administration (Bonneville) 
decides on conservation and generation resource actions it will take 
in the near term. The results are reported in the Resource Strategy. 
The Resource Strategy concentrates on near-term decisions. Specif- 
ic program levels through FY 1989 are not the principal topic here, 
however, because an extensive budget process has already estab- 
lished levels for conservation and generation programs through that 
year. The 1987 Resource Strategy focuses on the future of two ex- 
isting resource programs: the nuclear projects known as WNP-1 
and -3, and Bonneville’s residential weatherization conservation 
program. It also takes a more general look at the direction of con- 
servation and generation programs over the next several years. 


30766 (DOE/BP—821) 1987 Resource Strategy comment 

and Bonneville Power Administration responses. 
(USDOE Bonneville Power Administration, Portland, OR). 
May 1987. 68p. NTIS, PC A04/MF AOI; 1; GPO Dep. File 


Number DE87010352. 


The draft 1987 Resource Strategy included the following 
support documents: Draft WNP-1 and -3 Study, Draft Resource 
Analysis Documentation, Draft Cost Effectiveness Methodology, 
and Draft Research and Development Program for Conservation 
and Generating Resources. This document summarizes the oral and 
written public comment received on these documents. Bonneville’s 
response to these comments is given after one or more comment 
summaries. In addition to the public process on the Resource Strat- 
egy, there was also an open process on the Residential Weatheriza- 
tion Program. Comments received on the Weatherization Program 
are summarized in this document. 


30767 (DOE/BP—822) Research and development pro- 

gram for conservation and generating resources: 1987 re- 

source stra (Bonneville Power Administration, Port- 

GPO OR (USA)). May 1987. 1lp. NTIS, PC A02/MF AO1; 
PO Dep. File Number DE87009987. 

Research and Development (R and D) is a support element 
for the planning and delivery of the major marketing and the con- 
servation and generation resource programs. As such, R and D is 
not an independent program. R and D requirements are set by the 
near- and long-term operating levels and objectives of these pri- 
mary Agency programs. This section sets out the criteria for plan- 
ning and implementing the R and D program, plus an explanation 
of the program direction resulting from proposed funding levels for 
conservation and generation resource objectives contained in this 
1987 Resource Strategy. 


30768 (DOE/BP—823) Resource analysis documentation: 
1987 resource strategy. (Bonneville Power Administration, 
Portland, OR (USA)). May 1987. 264p. NTIS, PC A12/MF 
A01; 1; GPO Dep. File Number DE87009988. 

The resource analysis identifies the economic effects of vari- 
ous resource choices and the impacts of those choices on operation 
of the Pacific Northwest (PNW) power system. This documenta- 
tion describes the model used, the assumptions made for this Re- 
source Strategy, and the outputs of the analysis. 
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30769 (DOE/BP—827) Third annual Bonneville Power 
Administration/State of Washington informational meeting: 
Vance Tyree Motor Inn, Tumwater, Washington, October 22, 
1986. (USDOE Bonneville Power Administration, Portland, 
OR). Apr 1987. 101p. NTIS, PC A06/MF A01; GPO Dep. 
File Number DE87009112. 

The meeting provided an overview of the Pacific Coast op- 
portunities and problems in energy resources, marketing and distri- 
bution, and an examination of common goals toward which Wash- 
ington and BPA could work. The three panels examining the 1986 
theme were: (1) The Competitive Pacific Coast Energy Markets; 
(2) The Evolving Pacific Coast Energy System; and (3) Shaping 
the Pacific Coast Energy Agenda. The speakers on each panel were 
asked to address a question tied to the subject matter and to devel- 
op their remarks within the structure of the question. 


30770 (DOE/EIA—0474(87)) Annual outlook for US 
electric power 1987: Projections through 2000. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Coal, Nuclear, Electric and Alternate Fuels). 12 
May 1987. 63p. NTIS, PC A04/MF A0Ol1 - GPO; 1; GPO 
Dep. File Number DE87008481. 

This report presents projections for US electric utility mar- 
kets through the year 2000. It expands on projections first present- 
ed in the Annual Energy Outlook 1986, offering additional discus- 
sion of electricity markets and regional detail. This 1987 Outlook 
focuses in particular on the need for new generating capacity 
through the end of the century; it also discusses possible alterna- 
tives to building new capacity. 


30771 (EPRI-EA—4494, pp 1.1-1.62) Layman’s guide to 
the value of electric power reliability. Alessio, F.J.; Lewin, 
P.; Parsons, S.G. May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920305. 
(CONF-8303221—; CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

This paper reviews the theoretical and empirical literature 
on the estimation of the value of electric power reliability. The 
format is intended to be both understandable and usable to the in- 
telligent nonspecialist. The authors anticipate that the reader has 
little training in economics, statistics or econometrics, but does 
have a sound working knowledge of the electric power industry in 
general. They note that some of the existing literature reviews ably 
survey both the theoretical and empirical realm of the topic (nota- 
bly Sanghvi's Economic Costs in this volume, and Shew). They do 
not suggest that this review is superior, but rather that its focus will 
appeal to a broader readership. The purpose is fourfold: (1) to de- 
scribe the economic concepts underlying estimation of the value of 
electric power reliability; (2) to review the methods of estimation, 
focusing on the assumption, strengths, and weaknesses of each; (3) 
to review briefly the empirical findings of researchers in the area, 
and (4) to describe the uses of value-of-reliability estimates and pro- 
vide a format for systematically using these estimates in the deci- 
sion-making process. 121 references, 11 figures, 1 table. 


30772 (EPRI-EA—4494, pp 2.1-2.14) How to assess the 
value of electricity reliability. Shew, W.B. May 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920305. (CONF-8303221—; CONF- 
8304244—-, CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Die. CA, USA (23 Mar 1983). 

Regulators in the mid 1970s, troubled by the high costs of 
providing highly reliable service, increasingly questioned how 
much reliability is worth to the customers. These questions often 
centered on planned reserve margins. As utilities slowed their con- 
struction programs and reserve margins increased, interest in the 
value of service reliability became dormant. This could now 
change. The continuing pressure to cancel nuclear projects, com- 
bined with a sustained economic recovery, could precipitate a rapid 
reversal in reserve margins. As this prospect grows near, regulators 
will feel obliged to assess the adequacy of planned reserves. In this 
circumstance, many utilities will again find themselves confronted 
with the need to present evidence in regulatory proceedings on the 
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value of supply reliability. It will be tempting to do as little as nec- 
essary - either borrowing from a study of reliability value in an- 
other service territory, or performing a ten-minute nonstudy. But 
this time around, utilities should not be caught on the defense: it is 
in their interest to perform a solid study of reliability value in lieu 
of the irksome chore of ad hoc calculations as they face each regu- 
latory proceeding. 


30773 (EPRI-EA—4494, pp 3.1-3.15) Shortage costs: re- 
sults of empirical studies. Mosbaek, E. May 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920305. (CONF-8303221—; CONF-8304244—; 
CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Die go, CA, USA nee San Mar 1983). 

paper relates finding from several empirical studies on 

user loss from electric power shortages. The losses reported by 
users in this study are expressed as user willingness-to-pay (WTP), 
the WTP to avoid each kWh that was not delivered (shortage). 
The side comments by users are expressed in hypotheses about sup- 
plier action that could minimize cost of electricity and hypotheses 
about conducting shortage-cost studies. The best point estimates of 
shortage costs are $.20, $2.50, and $3.10 per kWh for residential, 
commercial, and industrial users, respectively. There is considerable 
variation - among users within a utility, between typical users in 
different utilities, and through time (hours of the day, day of the 
week, and weeks of the year). There is also considerable difference 
between estimates in this report and estimates from other studies. 
No attempt is made to explain differences among studies. However, 
the reader is guided on how to apply estimates in this report. 16 
references, 1 figure, 5 tables. 


30774 (EPRI-EA—4494, PP 4.1-4.13) trae aeyyen and 
socioeconomic consequences of a in installed gener- 

capacity. Ciliano, R. May 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920305. (CONF-8303221—; CONF-8304244—; CONF- 
8310426—). 

From Value of service reliability to consumers conference; 
San Die Tes Setort CA, Lag (23 Mar 1983). 

lescribes an initial, major step in laying the 

foundation 7 a souaialomeen integrated methodology with 
which to cost the environmental and socioeconomic consequences 
of electricity shortages. It became obvious that a clearly defined set 
of study objectives had to be established before proceeding with 
any analysis. The first step entailed identification of major research 
issues and problem areas upon which primary focus would be di- 
rected. Previous research in this area, while in certain instances 
providing a useful point of departure, was highly fragmented. In 
almost every instance, these prior efforts either did not attempt, or 
attempting, failed to capture the multiple, intertwined dimensions of 
this complex problem in a systematic, rigorous manner. The work 
reported brings this sense of structure and definition to the prob- 
lem, and focuses primarily upon measuring the impacts of electrici- 
ty outages for certain classes of customers. This more narrow em- 
phasis stems from the authors belief that, in main, a shortage condi- 
tion can best be characterized in terms of a multivariate likelihood 
measure of actual service interruptions occurring with various fre- 
quencies, magnitudes, durations, and advance warning times, and 
temporal persistence. 1 figure, 3 tables. 


(EPRI-EA—4494, pp 5.1-5.16) Pricing electricity 
vironment. 


in an uncertain en Fishe, R.P.H.; Maddala, G.S. 
May 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File iene T186920305. (CONF-8303221—; 
CONF-8304244—-,; CONF-8310426—). 
From Value ‘of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 
ee the authors show how pricing decisions are changed 
by an uncertain environment. This problem is straightforward, but 
imposes an additional, perhaps excessive, informational burden on 
electric utilities - a burden that PURPA quite clearly avoided. The 
difficulty arises because the distribution (in the statistical sense) of 
demand and supply must be analyzed to compute the proper prices. 
In addition, some estimates of the costs of rationing electricity 
when demand cannot be satisfied are needed. These costs are, of 
course, rarely observed and so estimates are difficult to calculate. 
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Second, the authors investigate the effects of uncertainty on the in- 
vestment behavior of the utility industry. To remain consistent, 
marginal cost pricing rules require the regulator and the utility to 
evaluate investments using a strict benefit-cost criterion. The use of 
reliability constraints is an improper guide to expansion planning 
when rationing costs are included in the benefit-cost calculations. 
Unfortunately, most benefit-cost analyses do not consider the ef- 
fects of uncertainty on benefits. It is usually assumed that decisions 
are made on the basis of expected net present value. 11 references, 
3 figures. 


30776 (EPRI-EA—4494, pp 6.1-6.19) Costs and benefits 
of over/under capacity in electric power system planning. Ca- 
zalet, E.G. May 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920305. (CONF- 
8303221—; CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

This paper describes new methodology for planning and reg- 
ulating electric generating capacity additions. The methodology ex- 
tends current utility planning methods in two basic areas: (1) uncer- 
tainty in future electric demand is considered, rather than a single 
forecast; and (2) societal trade-offs concerning electric outages, en- 
vironmental, and economic impacts of capacity additions are made 
explicit rather than taken as constraints. The methodology was ap- 
plied to at least seven US utility service areas or power pools, and 
several other applications are in progress. The application of this 
methodology by four utility companies is summarized. 2 references, 
7 figures. 


30777 (EPRI-EA—4494, pp 7.1-7.23) Optimal electricity 
supply reliability using customer shortage costs. Sanghvi, 
A.P. May 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920305. (CONF- 
8303221—; CONF -8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

By its very nature electricity supply reliability is in joint 
supply for the most part. Thus, if reliability is lowered and the 
price adjusted accordingly to reflect the inferior service, the net 
gains to customers who were originally paying more than they 
would prefer may or may not offset the net losses to those custom- 
ers who, before the change, were willing to pay more, but for a 
more reliable service. This paper describes an economic cost benefit 
method for optimal system planning for capacity expansion and re- 
liability of electricity supply, and sketches a practical and imple- 
mentable framework based upon the methodology. More specifical- 
ly, it extends the existing literature, for example, on the cost-benefit 
approach by incorporating customer shortage costs that reflect the 
short- and long-run costs of electricity supply reliability as opposed 
to outage costs that reflect short-run costs only. Ignoring demand 
curve shifts, i.e., long-run effects, can bias the results by grossly un- 
derestimating the optimal level of electricity reliability. 


30778 (EPRI-EA—4494, pp 8.1-8.50) Economic costs of 
electricity supply interruptions: US and foreign experience. 
Sanghvi, A.P. May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1186920305. 
(CONF-8303221—; CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

Whereas the literature on the economic costs of electricity 
interruption dates back to around the early 1960s in Europe, for the 
most part systematic and precise attempts at developing theoretical- 
ly correct methodologies are limited, and have been made only re- 
cently. It is generally recognized that a correct and thorough un- 
derstanding of the impacts and costs of electricity supply interrup- 
tions upon consumers is an essential building block for achieving 
the ultimate goal of evaluating the impacts of alternate levels of 
electricity supply reliability. For the most part, customers in the US 
and many Western European nations enjoy the most reliable elec- 
tricity-supply services in the world. 
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30779 (EPRI-EA—4494, pp 9.1-9.26) Customer outage 
costems expansion sd relisbility. Sanghi, AP. May, 1986. 
expansion ty. vi, ay 

cm Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920305. (CONF-8303221—; CONF- 
8304244—; CONF-83 10426—). 

From Value of service reliability to consumers conference; 
San oa CA, USA (23 Mar 1983). 

paper describes the current practice of incorporating 

customer outage costs in investment models for power system ex- 
pansion and optimal reliability planning. With this in mind, the 
paper is organized as follows. The first section presents a brief dis- 
cussion on reliability from the customer's perspective, and the pri- 
mary variables that interact to determine customer outage costs. 
The next section beginning contains a review of the methodological 
approaches and models that incorporate customer outage costs ex- 
plicitly in an expansion planning framework. The final section iden- 
tifies major shortcomings in existing models. 40 references, 4 fig- 
ures. 


30780 (EPRI-EA—4494, pp 10.1-10.28) Ontario Hydro 
surveys on power reliability: summary of customer 
viewpoints. Skott, L. May 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920305. 
(CONF-8303221—; CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Ging. CA, USA (23 Mar 1983). 

report presents the results of a program of customer 

surveys conducted by Ontario Hydro to determine the perceived 
effects of various levels of reliability of electricity supply on several 
groups of its customers. The surveys were carried out between 
1976 and 1979 among customers served directly by Ontario Hydro 
or through municipal electric utilities. Customers were asked to es- 
timate their costs resulting from interruptions in the supply of elec- 
tricity. They were also asked for their views on other effects of 
interruptions and on rationing. Further, some industrial customers 
were asked about the effects of voltage and frequency variation. 
The report is based on responses received from seven surveys rep- 
resenting the following customer groupings (who use about 98% of 
all electricity in Ontario): large users (with electrical demands over 
5000 kW), small industrial users (demands under 5000 kW), residen- 
tial, farm, and three commercial groups - retail trade and services, 
Office buildings, and government agencies and institutions. The 
electricity usage of all respondents totalled some 29% of the Ontar- 
io primary electricity sales. 8 references, 2 figures, 4 tables. 


30781 (EPRI-EA—4494, pp 11.1-11.35) Cost of electric 
power interruptions to manufacturers in the Tennessee Valley. 
Devine, W.D. Jr. May 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920305. 
(CONF-8303221—; CONF-8304244—; CONF-8310426—). 
From Value of service reliability to consumers conference; 
San oi. CA, USA (23 Mar 1983). 
is study estimates, from existing data, the cost of electric 
power outages to manufacturers in the Tennessee Valley Authority 
(TVA) service region and recommends how more or better data 


could lead to improved understanding of outage costs. It is empha- 
sized that TVA has never experienced a power outage related to 
inadequate generating capacity, nor are such occurrences anticipat- 
ed. Outages of specific durations and frequencies are postulated in 
this study for the sole purpose of providing realistic estimates of 
outage costs. 6 references, 7 figures, 5 tables. 


30782 (EPRI-EA—4494, pp 12.1-12.24) Cost of residen- 
tial electric-power outages. Mack, R.S.; Gilmer, R.W. May 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Senior 1186920305. (CONF-8303221—; 
CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San “oo CA, USA (23 Mar 1983). 

assesses the cost of electrical outages to house- 

holds, using pidinnen iat the Tennessee Valley Authority as an ex- 
ample. Unlike the industrial or commercial sectors where a loss of 
electric service disrupts a flow of goods and services, the residen- 
tial sector has no measure of its output that is routinely valued by 
the market. This necessitates indirect methods to measure losses due 
to power outages - and perhaps explains the relative neglect of this 
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sector in past studies. In this paper, two basic approaches are em- 
ployed to assess outage costs. The first is based upon the loss of 
consumer's surplus. Estimates are made by using the overall 
demand curve for residential electricity in the Tennessee Valley 
and also by aggregating the demand curves for electricity use by 
individual electric appliances. A second approach estimates the 
value of the work performed within the home that is interrupted by 
an electric power loss. To the knowledge of the authors, direct 
valuation of household production has not been previously applied 
to this problem, though there are close parallels in industrial stud- 
ies. 20 references, 9 tables. 


30783 (EPRI-EA—4494, pp 13.1-13.34) Cost of electri- 
cal supply interruptions. Fisher, M.D. May 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920305. (CONF-8303221—; CONF-8304244—-; 
CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

As a first step toward developing and testing approaches to 
measuring the customer costs of service interruptions, the Boston 
Edison Co. (BECO), EPRI, Philadelphia Electric Co., and North- 
east Utilities Service Co., commissioned Resource Consulting 
Group, Inc. (RCG), to: 1. Test a questionnaire and survey ap- 
proach to obtaining information on the customer cost of electrical 
service interruptions. 2. Begin developing quantitative information 
on the costs that BECO customers would incur as a result of serv- 
ice interruptions. 3. Assess the influence of firm characteristics on 
the cost and inconvenience associated with the interruption of elec- 
trical service. Throughout the study, RCG worked closely with 
BECO and the other study participants. RCG presented the results 
of the study to the study sponsors in a workshop in February 1981. 
The workshop provided particularly beneficial discussion of the 
strengths and weaknesses of the study methodology. This report 
discusses the analytical approach to the study, results of the analy- 
sis, and RCG’s assessment of the study methodology. 1 figure, 16 
tables. 


30784 (EPRI-EA—4494, pp 14.1-14.9) New tool gauges 
customer view of reliability. Robinson, P.J.; Duggan, M.M. 
May 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920305. (CONF-8303221—; 
CONF-8304244—; CONF-8310426—). 

From Value of service reliability to consumers conference; 
San Diego, CA, USA (23 Mar 1983). 

Overall purpose was to measure the cost-benefit tradeoffs 
that customers in key market segments are willing to make to 
achieve a satisfactory level of reliability at a perceived acceptable 
cost. The final objective of the project was to predict the likely 
impact of a wide range of potential policy changes without actually 
having to resort to costly (and possibly irreversible) trial-and-error 
experimentation in the real world. The construction of a mathemat- 
ical model of customer preferences, capable of simulating these 
preferences under a wide variety of scenarios, would permit realis- 
tic, risk-free, inexpensive testing of options, and preparation of stra- 
tegic contingency plans. This study was put to use by at least one 
participating ESEERCO company, Rochester Gas & Electric Cor- 
poration (RGEC), the study confirms the utility's practice of noti- 
fying customers beforehand of planned outages. It was noted that 
the cost of the notification procedure as a percent of the monthly 
bill is extremely small compared to the value that customers place 
on that notification. In forced outages, prevailing practice is to re- 
store service as fast as possible. 2 figures. 


30785 (EPRI-EM—S5019, pp 2.1-2.15) EPRI'’s demand- 
side planning program. Gellings, C.W. (Electric Power Re- 
search Institute, Palo Alto, CA). Jan 1987. Research Re- 
Kin Center, Box 50490, Palo Alto, CA 94303. File 
umber T187920240. (CONF- 8505341—; CONF-8507148— 


From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

This report describes the mission, focus, and functional areas 
of the EPRI Demand-Side Planning (DSP) Program. The DSP 
Program's mission is to develop and provide to the utility industry, 
data, tools, and techniques for designing activities that influence 
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customers’ patterns of electricity use, and integrating the results of 
those activities into the utilities’ strategic-planning framework to 
the mutual benefit of the utility and customer. DSP efforts toward 
meeting this mission lie in the areas of: short- and long-term fore- 
casts of customer demands; customer preferences and responses to 
utility programs; utility programs that influence customer use pat- 
terns; and demand-side planning frameworks that integrate those 
utility programs into traditional utility planning systems. Specifical- 
ly, the DSP Program at EPRI can provide the data, tools, and 
techniques that can help the utility industry to: understand the cus- 
tomer; design programs to satisfy customer preferences and behav- 
ior; measure and forecast the results of those programs; integrate 
the results of those programs into traditional supply planning sys- 
tems; market new technologies to the utility and the customer; and 
centralize and standardize the data needed for demand-side plan- 
ning so that the utility's resources will be used most efficiently. 5 
figures. 


30786 (EPRI-EM—5019, pp 3.1-3.13) Demand-side man- 
agement information (DSM) (RP2548). Broehl, J. 
(Battelle Columbus Div., OH). Jan 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920240. (CONF-8505341—; CONF-8507148—). 


From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

The DSM Information Directory provides a summary of re- 
quired data inputs for DSM analyses and a comprehensive listing of 
sources of pertinent information. The Directory serves as an impor- 
tant step to increase the use and sharing of DSM information gen- 
erated by the industry and represents the first major output associ- 
ated with EPRI’s project to integrate, generalize, and expand DSM 
tools, data, and experiences (RP2548). The Directory summarizes 
or lists more than 1000 utility contacts, 80 planning models, 150 
metering studies, 100 utility surveys, and 1000 other information 
sources. Cross-reference matrices are provided in order to match 
sources with specific information requirements. 6 figures, 2 tables. 


30787 (EPRI-EM—S5019, pp 4.1-4.19) Implementation of 
demand-side programs: lessons of experience (RP2050-11). 
Davis, T.D.; Limaye, D.R. (Synergic Resources Corp., Bala 
Cynwyd, PA). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

This paper briefly summarizes the findings of EPRI’s prior 
research in the implementation of demand-side programs and to 
identify some new considerations in developing a program imple- 
mentation methodology. Hopefully, additional specification of the 
program implementation process can help improve the productivi- 
ty, quality, and reliability of program performance. 5 references, 9 
figures, 3 tables. 


30788 (EPRI-EM—S5019, pp 5.1-5.11) Experimental 
demand-side Smith, B.A. 


design for management projects. 
(Minimax Research Corp., Berkeley, CA). Jan 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920240. (CONF-8505341—; CONF- 
8507148—). 


From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Experimental design is an important, but often overlooked 
element in planning utility Demand-Side Management (DSM) 
projects. Systematic experimental design can contribute to the 
project's success in a number of ways. This paper discusses several 
important experimental design methods that Minimax has devel- 
oped for residential DSM experiments under EPRI's i 
Utility Experiments project (RP2342-1). The broad objectives of 
this ongoing project are, first, to develop transferable tools for use 
by utility staff in the design and evaluation of DSM programs and, 
second, to develop a comprehensive data base for utilities’ use that 
represents residential direct load control experiments. The results of 
Minimax’s analysis of a residential experiment in Athens, Tennessee, 
are used to illustrate the value of experimental design. 4 figures. 
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30789 eee pp 6.1-6.7) Impact of rate 
structure on energy management programs. Parmesano, H.S.; 
Smith, B. (National Economic Research Associates, Inc., 
Los Angeles, CA). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

In the Spring of 1984, the Electric Power Research Institute 
(EPRI) engaged National Economic Research Associates (NERA) 
and Minimax Research Corporation (MRC) to investigate the inter- 
relationships between two demand-side management tools being 
used by electric utilities to improve the efficiency or economics of 
their systems - rate design and energy management programs 
(EMPs). The goal was to develop an analytical methodology which 
could be used to design rates and EMPs which were cost-effective 
and complementary in moving the utility closer to the achievement 
of its corporate objectives. Phase I of this project developed the an- 
alytical methodology and applied this methodology to a specific 
electric utility case study. Namely, Nevada Power Co. The 
company’s objectives relative to rates and EMPs were identified, 
defined, and weighted by a modified Delphi technique. 3 figures. 


(EPRI-EM—5019, pp 7.1-7.8) Energy use and 
conservation in the commercial sector (RP2152). Parti, M. 
(Applied Econometrics, Inc., Del Mar, CA). Jan 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920240. (CONF-8505341—; CONF- 
8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

The primary focus of this study was to investigate whether 
the end-use energy demand models estimate, using a national 
sample of commercial customers, could be used to examine com- 
mercial class energy consumption by an individual utility. Specifi- 
cally tested was whether the energy demand models developed 
from the conditional demand analysis of the Nonresidential Build- 
ings Energy Consumption Survey (NBECS) could be used to esti- 
mate energy use in the commercial customer class for a particular 
test-case utility, San Diego Gas and Electric Company (SDGE). 
The coefficient of the independent variable, estimated consumption, 
suggested that the actual NBECS consumption was well-predicted 
using the SDGE model for prediction. About 52% of the variation 
in the NBECS sample annual consumption was explained by the 
SDGE model. Overall, the SDGE model structure was as applica- 
ble to the NBECS data as the NBECS model structure. 2 figures, 2 
tables. 


30791 (EPRI-EM—S5019, pp 8.1-8.14) Market — 
tion model for on-site power generation (RP2045). 

wood, R.D. (Applied Decision Analysis, Inc., Menlo | Park, 
CA). Jan 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920240. (CONF- 
8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

There are many benefits to market forecasting. It forces a 
systematic consideration of the critical market factors - not just 
what they are, but how they influence one another. The forecasting 
process can also help identify the critical market factors for which 
more information is needed, and thereby aid in setting priorities for 
gathering new information. This paper outlines a procedure that 
can facilitate the forecasting process. Specifically, a system can be 
designed to help answer the following types of questions: (1) What 
factors, including utility rates and incentives, determine future 
demand for electric power and what is the extent of that impact? 
(2) How will the markets evolve over time as customer attitudes 
and level of technical sophistication continue to change? How 
might these changes open new market opportunities? (3) How will 
new end-use products affect the demand for electricity? How does 
the market for one type of end-use product affect the market for 
another? Recent advances in market models have provided some 
powerful tools for dealing with these issues. 2 figures, 3 tables. 
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30792 fee as pp 9.1-9.48) FORECAST 
MASTER. Goodrich, R.L. (Scientific Systems, Inc., Cam- 
bridge, MA). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920240. 
(CONF- 8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Project RP2279 is now in the fourth of four important 
phases. In the first phase, Scientific Systems, Inc. (SSI) and Quanti- 
tative Economic Research, Inc. (QUERI) investigated a number of 
simple as well as sophisticated forecasting models that had potential 
to improve the state of the art for short-term forecasting of electric 
power loads. In the second, research grade software was written 
for the most promising methods, and an extensive formal statistical 
experiment was performed to evaluate about 20 of them for their 
performance over historical, statewide residential electricity sales 
(kWh). This research is summarized in Forecasting Electricity Sales 
Over the Short Term: A Comparison of New Methodologies, 
EPRI-EM-4772, September 1986. In the third phase, the software 
for the best method was integrated into a prototype integrated 
microcomputer product. In the fourth phase, the product, FORE- 
CAST MASTER, is being tested and evaluated by several EPRI 
member utilities. A brief summary of FORECAST MASTER and 
actual terminal displays from the FORECAST MASTER program 
are presented. The displays illustrate the breadth and simplicity of 
this new forecasting tool. 44 figures. 


30793 (EPRI-EM—S5019, pp 10.1-10.11) End-use fore- 
casting models for the agricultural sector (RP2340-1). McNi- 
coll, S.E.; Smith, B.A. (Minimax Research Corp., Berkeley, 
CA). Jan 1987. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920240. (CONF- 
8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

The agricultural sector, although representing a small per- 
centage of national electric energy usage, constitutes a significant 
share of electricity sales for many utilities, particularly rural electric 
systems. Unlike the residential and commercial sectors, little re- 
search has been undertaken to facilitate end-use forecasting of agri- 
cultural customer kWh usage and kW demand. Of particular con- 
cern to utilities of all sizes is the agricultural sector’s impact on 
peak demand, especially in summer months. For example, agricul- 
tural usage in California accounts for approximately 4% of sales but 
10% of peak demand. For these reasons, the Electric Power Re- 
search Institute’s (EPRI) Demand-Side Planning Program initiated 
in early 1984 the End-Use Forecasting Models for the Agricultural 
Sector project (RP2340-1) to begin development of analysis tools to 
assist utilities in improved forecasts of agricultural electricity use. 
To be responsive to utility needs, Minimax Research Corporation 
developed IBM PC-based models that are transferable and usable 
by a number of electric utilities serving agricultural customers. This 
paper describes Minimax’s ongoing project activities in developing 
subregional agricultural end-use forecasting models for irrigation 
and for dairy farming. 3 figures. 


30794  (EPRI-EM—5019, pp 11.1-11.10) COMMEND - 


the EPRI end-use planning McMenamin, J.S. (Crite- 
rion Inc., San Diego, CA). Jan 1987. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920240. (CONF-8505341—; CONF-8507148—). 
From Annual review of demand-side planning research con- 
ference; Bla, te FL, USA (7 May 1985). 
model was developed for Electric Power 
Research Institute (EPRI) under RP1216-6 by Georgia Institute of 
Technology. The model was refined and prepared for distribution 
by Criterion under RP1216-8. The model has been ordered by more 
than 50 utilities in the US and abroad. The COMMEND system, 
and other similar end-use modeling systems, provide a good frame- 
work for understanding the service-sector energy market. The 
COMMEND program, and the supporting data bases, provide a de- 
tailed description of presentation energy use and load profiles, and 
provide a structure for forecasting these detailed results into the 
future. Also, the program and the data sets provide a good perspec- 
tive for the evaluation of program and technology impacts. Current 
efforts related to COMMEND involve the development of micro- 
computer programs that complement the modeling program and 
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the establishment of an information network among COMMEND 
users and others interested in commercial sector modeling and data 
issues. 


30795 (EPRI-EM—S5019, pp 12.1-12.11) REEPS over- 
view and status. Goett, A. Cateaiiag Systematic, Inc., 
Berkeley, CA). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

The Residential End-Use Energy Planning System (REEPS) 
is an integrated end-use/economic model of households energy con- 
sumption patterns. REEPS forecasts appliance holdings, operating 
characteristics, and energy usage for eight end uses and three major 
fuel categories. Each of these decisions is sensitive to energy prices, 
household/dwelling, and geographical characteristics. REEPS fore- 
casts energy choices for a large number of market segments repre- 
senting households with different socioeconomic, dwelling, and 
geographical characteristics. These segments reflect the joint distri- 
bution of characteristics in the population. Aggregate forecasts are 
generated by summing up the decision for all population segments. 
This technique provides a consistent method of obtaining aggregate 
forecasts from disaggregate, nonlinear choice models. Moreover, it 
permits evaluation of the distributional impacts of prospective gov- 
ernment or utility-sponsored demand-side programs. The sensitivity 
of the major energy decisions to energy prices and other factors 
was estimated from statistical analyses of household survey data. 6 
figures, 3 tables. 


30796 (EPRI-EM—S5019, pp 13.1-13.13) Case study in 
the use of the residential end-use energy planning system. 
Boyd, D.M. (Southern Co. Services, Inc., Atlanta, GA). Jan 
1987. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number 1187920240. (CONF-8505341—; 
CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Late in 1983 Gulf Power Company, one of four electric utili- 
ties held by The Southern Company, requested Southern Company 
Services to support them in the development of an end-use fore- 
casting system. For this effort Southern Company Services installed 
and tested the Residential End-Use Energy Planning System 
(REEPS), which was developed by Cambridge Systematics, Inc., 
under contract to the Electric Power Research Institute (EPRI). 
REEPS is a forecasting model that simulates residential appliance 
purchases and energy usage through a stochastic microsimulation 
process. The model is based on econometric evaluations of con- 
sumer behavior recorded in several large national data bases. This 
paper, discusses Southern Co. experience with REEPS to date and 
shows examples of their recent work with the model. 3 references, 
11 figures. 


30797 (EPRI-EM—S5019, pp 14.1-14.9) Hourly electric 
load model (RP1955): model overview and transfer. Linder, 
K.P. (ICF Inc., Washington, DC). Jan 1987. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
— 1187920240. (CONF-8505341—; CONF-8507148— 


From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Accurate forecasts of hourly system load shapes are an im- 
portant input to utility planning. The Hourly Electric Load Model 
(HELM) is designed to provide such forecasts over a 5- to 30-year 
planning horizon. The model uses a structural, bottom-up approach. 
Hourly system loads are developed by aggregating over a flexible 
user-specified number of end-use loads. End-uses can represent rate 
classes, appliance types, SIC classifications, or any other useful 
grouping of loads. Weather-sensitive loads can be modeled under 
two alternative approaches. The model will forecast the load-shape 
impacts of conservation programs, load management policies, rate 
structure changes, new technologies, and changes in the mix of 
end-uses over time. This presentation provides an overview of the 
model structure, data requirements, and outputs. Interface of 
HELM with other demand-side models developed for EPRI is de- 
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scribed. The presentation also discusses transfer of HELM to the 
utility industry and utility applications. 6 figures, 1 table. 


30798 (EPRI-EM—S019, pp 15.1-15.17) Cast study pres- 
entation of the hourly electric load model. Brown, D.M. 
(Southern Co. Services, Inc., Atlanta, GA). Jan 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920240. (CONF-8505341—; CONF- 
8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Southern Company Services implemented the Hourly Elec- 
tric Load Model (HELM) to represent Gulf Power Company in 
detail and the entire Southern Electric system in general. The two 
versions differ not only in their level of detail but also in the imme- 
diate needs they attempt to address. Input data development, mod- 
eling/data structure, and calibration approaches have been essential- 
ly the same for each version. Use and refinement of both versions is 
ongoing and represent a long-term commitment. This paper focuses 
on the common characteristics and differences in these implementa- 
tions, their uses, and their refinements. The basic HELM process is 
very straightforward. The primary inputs are load shapes and 
annual energies. The load shapes along with secondary parameters 
allocate annual energy to hours of the year. The number of compo- 
nent energies, load shapes, and the market segments which the 
components represent are left entirely to the user. Factors and rela- 
tionships which cause the basic load shapes to change are optional 
inputs to HELM (e.g., weather, load management programs). 7 fig- 
ures. 


30799 (EPRI-EM—S5019, pp 16.1-16.7) Hourly electric 
load model (HELM): utility case study. Levert, T.C. (Middle 
South Services, Inc., New Orleans, LA). Jan 1987. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
aaa 1187920240. (CONF-8505341—; CONF-8507148— 


From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Middle South Utilities (MSU) has been using the HELM 
program for almost 1 year. The author describes some of Middle 
South’s experiences with HELM over that time, why they chose 
HELM, how they have used HELM, and a few results from some 
of their studies. The results are not earth-shattering but they show 
that HELM does produce logical results. Further, the utility can 
grow with HELM in that the data base can be expanded as their 
data improves and as they find more uses for the program. 3 fig- 
ures, 4 tables. 


30800 (EPRI-EM—S019, pp 17.1-17.8) INDEPTH sum- 
mary and project overview. Broehl, J. (Battelle Columbus 
Div., Columbus, OH). Jan 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI87920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

In March 1984, the Electric Power Research Institute 
(EPRI) initiated research project RP2217 titled, Industrial End-Use 
Planning Methodology (INDEPTH). The primary purpose of the 
INDEPTH project was the development of a forecasting system 
that would enable utilities to analyze the future of industrial elec- 
tricity sales at the service area level. The INDEPTH project is a 5- 
year effort organized into three phases. Phase I focused on the 
design of the forecasting system and is described in Industrial End- 
Use Planning Methodology (INDEPTH): Recommended Design 
(EPRI EA 4019). Phase II emphasizes demonstrating the feasibility 
of the recommended design. This was accomplished by developing 
nominal data bases, estimating models, and developing research 
computer codes for these models. The next step (Phase III) of IN- 
DEPTH focuses on implementing and testing the entire system for 
a number of case study utilities, upgrading the computer code, and 
transferring the system to utility forecasters and planners. 2 figures. 
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30801 (EPRI-EM—S5019, pp 18.1-18.29) Demonstration 
of advanced commercial survey methods. McCarthy, P.M.; 
Bernstein, H.M. (Applied Management Sciences, Inc., Silver 
Springs, MD). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

Electric utilities nationwide have experienced increased need 
for information describing the commercial customer class. Survey 
research has been used widely to provide such information. The 
commercial class presents certain unique problems in survey re- 
search, including heterogeneity of customer types, low response 
rates, and lack of unique correspondence between frame and obser- 
vation units. This paper describes interim results of a project dem- 
onstrating methods to solve these unique problems. Three demon- 
strations are described. In one, tailored questionnaires are devel- 
oped and tested for use in mail surveys of food stores and large 
office buildings groups. A second demonstrates sample designs opti- 
mized for controlling nonresponse bias through an optimum mix of 
mail and site follow-up activities. In the third, methods are demon- 
strated for treating multiple-account biases that may be introduced 
when mean-per-unit estimation is applied mixing premise-level ob- 
servations with an account billing file frame. 20 references, 11 fig- 
ures. 


30802 (EPRI-EM—S019, pp 19.1-19.17) Commercial 
hourly end-use data. McDonald, C. (Synergic Resources 
Corp., Seattle, WA). Jan 1987. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI87920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

End-use load data has become increasingly important to 
electric utilities to support their marketing, demand-side planning, 
and forecasting efforts. Yet, little such data have been collected, 
particularly for the commercial sector. Several utilities have recent- 
ly initiated commercial end-use metering projects. EPRI sponsored 
a workshop to transfer the experiences of these utilities to others. 
The workshop proceedings demonstrate that end-use metering is 
economically practical. The workshop also demonstrated that there 
are a variety of approaches to collecting end-use load data. A 
second thrust of this project has been to examine the early commer- 
cial end-use load data available from Seattle City Light. Several in- 
sights about commercial loads were developed from examination of 
the load shapes. Comparisons of engineering estimates of loads with 
actual loads indicate that there are several problems with using en- 
gineering procedures and models for developing load shapes. Final- 
ly, statistical approaches for imputing end-use load shapes from 
total building loads data are being tested by comparing estimates 
with actual loads. 3 references. 


30803 (EPRI-EM—S5019, pp 20.1-20.17) Attitude and 
measurement for electric utility companies. Morrison, 
A.J. (Market Opinion Research, Detroit, MJ). Jan 1987. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920240. (CONF-8505341—; CONF- 
8507148—). 
From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 
¢ EPRI consumer research monograph series is intended 
to provide electric utility managers and researchers with a guide 
for understanding how to use attitude and image research to design 
and evaluate company programs and activities. To this end, a 
monograph was developed around the case concept, to practically 
illustrate the uses of attitude and image research for communica- 
tions programs customer services issues; residential end-use product 
marketing; responses to demand-management initiatives; and man- 
agement of issues confronting electric companies. A vugraph pres- 
entation introduces the major concepts elaborated in the mono- 
graph, including theoretical definitions of attitudes, and a measure- 
ment system designed to alert the researcher to alternative perspec- 
tives on customer/company relationships. Those relationships are 
then explicated in detail, including basic outlines of the meaning of 
service, price, communication, health and safety, management, and 
marketing from the customer attitudinal perspective. Finally, appli- 
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cation of various types of research to address specific research 
issues is discussed, along with some standards for reporting attitude 
and image data to senior management. 


30804 (EPRI-EM—5019, pp 21.1-21.18) Residential end- 
use load shape estimation from whole-house metered data. 
Usoro, P.B.; Schick, I.C. (Scientific Systems, Inc., Cam- 
bridge, MA). Jan 1987. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920240. 
(CONF-8505341—; CONF-8507148—). 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

End-use forecasting requires description of the load shape in 
terms of economic data, customer demographics, dwelling charac- 
teristics, the characteristics of the equipment which causes the 
demand, and weather. Three methods have been used for develop- 
ing end-use load shape models: load research, engineering models, 
and statistical models. This paper describes a new approach to end- 
use load shape estimation, integrating aspects of the three approach- 
es in a single common framework, and accounting for significant 
causal factors such as thermal build-up effects and socioeconomic/ 
demographic factors influencing demand. It provides improved pa- 
rameter estimation through the use of statistically efficient general- 
izations of conventional regression methods. Computational effi- 
ciency is maintained by integrating engineering and load research 
data with observations of the load, while decomposing the overall 
modeling and estimation problem into two levels: longitudinal time- 
series analysis which models the load shapes on a single house basis 
(Level A), and cross-sectional analysis which determines the influ- 
ence of socio-economic/demographic factors on loads (Level B). 
This method is characterized by low cost, modest data collection 
needs, explicit causal structure, and a historical basis in both struc- 
ture and parameter values. 11 references, 7 figures, 2 tables. 


30805 (EPRI-P—4463-SR-Vol.3) TAG: Technical Assess- 
ment Guide: Volume 3, Fundamentals and methods, supply, 
1986. (Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1987. 159p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920426. 

This is the third volume of the Technical Assessment Guide 
(TAG) as prepared by EPRI personnel, and has been compiled for 
the use of EPRI staff and its contractors to provide a common basis 
for evaluating electric energy R and D alternatives. This fifth edi- 
tion of the TAG divides the document into four volumes. Volume 
1 is a brief summary of the revenue requirement method and impor- 
tant parameters, including guidance on plant design and cost-esti- 
mating assumptions, to provide a quick reference for those already 
familiar with the revenue requirement technique. Volume 2 evalu- 
ates procedures and data on technologies that use electricity. 
Volume 3 is a more detailed explanation of the revenue requirement 
method and a series of sample problems that demonstrate several 
types of economic situations. Volume 4 gives a detailed explanation 
of economic analysis procedures for electricity end-use technol- 
ogies. The economic methodology described in Volumes 1 and 3 of 
the TAG is the revenue requirement technique, the method gener- 
ally used by utilities in the economic evaluation of electricity gen- 
eration and delivery alternatives. Because many utility-specific fac- 
tors have been aggregated into national or regional averages, while 
other factors that influence utility decision-making have been omit- 
ted, TAG should not be used for site-specific studies. 29 refs., 5 
figs., 9 tabs. 


30806 (PB—87-156782/XAB) Private-sector power gen- 
Sat apet dake Bae en On eee oe 
Final report. (Hagler, Washington, DC 


es J Jun 1986. tsp. (HBC_8 6-179). NTIS, Pc A07/ 


‘1985, an Agency for International Development (AID) 
sponsored team of consultants assessed the potential for private- 
sector cogeneration and other small (30 MW or less) power-pro- 
duction facilities in Pakistan and recommended steps to develop a 
program to exploit this potential. Presented here are findings on: 
the potential for small-scale non-utility power generation over the 
next ten years; the policy concerns of the private sector and of 
Pakistan's two utilities, particularly as to the price paid by utilities 
for bulk power--the main obstacle to extensive private participation 
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in power generation; and possible approaches to defining a pur- 
chase price. The study concluded that: private sector small-scale 
power generation could play a major role in reducing shortfalls in 
Pakistan's generating capacity; the private sector has shown serious 
interest in investing in power generation and has the resources to 
do so; the Pakistani government lacks the institutional capability to 
implement its policy on power purchases from private plants. It 
was recommended that AID promote cooperation between U.S. 
and Pakistani firms in the design and operation of power systems. 


30807 (PB—87-178067/XAB) Variation in electricity 
prices in the residential sector. Topical report. Clayton, 
M.D.; Fay, J.M. (Alabama Univ., Huntsville (U (USA). Center 
for High Technology Management and Economic Re- 
—— Dec 1986. 125p. (UAH-RR—467). NTIS, PC A06/ 
AOl. 

Residential electric rates were surveyed for 18 U.S. cities. 
Most electric utilities in the survey offered a declining block struc- 
ture within their basic residential rate schedule in the winter, but 
shifted to a flat or inverted block structure in the summer. The av- 
erage billed price (ABP), defined as the total monthly bill divided 
by the monthly usage, was calculated for loads varying from 250 to 
5000 kWh and displayed in graphical and tabular form. The ABP 
varied by a factor of 8 between cities and up to 75% between sea- 
sons. Since the ABP can also vary significantly with usage level, 
the assumption of a constant load should be avoided if possible in 
the economic assessment of end-use technologies. 


30808 Electric utility energy conservation and load man- 
agement p R and D opportunities. Hirst, E. (Oak 
Ridge National Lab., TN, USA). Energy Policy; 15: No. 2, 
103-108(Apr 1987). 

During recent years, electric utilities have begun a variety of 
new programmes to manage their future load growth. In many 
cases, these conservation and load management (C/LM) pro- 
grammes serve as alternatives to traditional electricity supply re- 
sources. Additional development of planning, analysis and evalua- 
tion methods is needed before utilities can fully rely on these C/ 
LM programmes as legitimate electric system resources. This paper 
discusses several important research topics. These topics include 
better use of data from evaluations of C/LM programmes to im- 
prove demand forecasting models, development of models to pre- 
dict participation in future utility C/LM programmes, review of ex- 
isting integrated resource planning models, assessment of alternative 
regulatory treatment of C/LM programmes by state public utility 
commissions, and identification of better ways to disseminate results 
on effective C/LM programmes among utilities. 


2980 Consumption And Utilization 


— ALSO TO CITATION(S) 30281, 30693, 30750, 30751, 30753, 30801, 


30809 (DOE/BP/13795—14) Pacific Northwest non-resi- 
dential energy survey: Handbook for first stage data collec- 
tion. Baker, M. (Baker, Reiter and Associates, Seattle, WA 
(USA)). Mar 1987. Contract AC06-76RL01830;AC79- 
83BP13795. 122p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE87009939. 

This Handbook provides guidelines and instructions for all 
of the staff which will be carrying out the first stage of the Bonne- 
ville Power Administration's (BPA) Non-Residential Buildings 
Survey. The Handbook describes in detail the methods the mem- 
bers of the survey staff are expected to use to enumerate or list 
nonresidential buildings found in areas sampled for this survey. 


30810 (NZERDC—123) Energy end-use monitoring of 
commercial sector buildings. Baird, G.; Pool, F. (Victoria 
Univ., Wellington (New Zealand). School of Architecture; 
New Zealand Energy Research and ao ment Commit- 
tee, Auckland). Dec 1985. 101p. NTIS _ les Only), PC 
A06/MF A01. File Number DE8790075 

agp ttn: i 
end-use monitoring carried out in three commercial buildings locat- 
ed in the Wellington CBD. The report describes the type of infor- 
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mation which may be expected at each frequency, outlines the 
processes involved in obtaining it, demonstrates useful methods of 
presenting it, and gives an assessment of the reliability of the result- 
ing energy consumption and cost estimates for heating, cooling, 
lighting and other energy end-uses. A general approach is advocat- 
ed, in which energy end-use monitoring is first of all carried out at 
the lowest possible frequency, using simple manual methods - only 
progressing to the next higher frequency when it is clear where the 
best conservation potential is likely to occur. The results also dem- 
onstrate the benefits of a computer based energy management and 
control system in achieving and maintaining reductions in heating 
and cooling energy use, and highlight the significant conservation 
potential of existing lighting systems. 


30811 (PB—87-156030/XAB) Evaluation of policies in- 
fluencing road-transport-fuel consumption in developing coun- 
tries. (Energy and Environmental Analysis, Inc., Arlington, 
VA (USA)). 31 Mar 1986. 89p. NTIS, PC A0S/MF AO1. 

The tax and pricing policies used by developing countries to 
encourage road-transport fuel conservation, and thus reduce the 
amount of money spent on fuel imports, are reviewed in the report. 
The document presents the data on energy consumption in the 
transport sectors of 15 AID-funded countries, and the economic 
and structural factors influencing road-transport-fuel use. A final 
chapter examines the impact of automotive technology on fuel con- 
sumption in the 15 countries, the possible reasons for poor fuel 
economy in developing countries, and potential policy implications. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 30265, 30269, 30293, 30296, 30309, 30331, 
30364, 30365, 30366, 30368, 30381, 30390, 30391, 30398, 30461, 30690, 30696, 
30739, 30753, 31031, 31444, 31821 


30812 (NEI-NO—6) Socio-economic value of biomass for 
Ne SS a eee (Norges Land- 
bruksvitenskapelige Oslo). 20 Jun 1986. 
22p. (In Norwegian). NTIS S Sales Only), PC A02. File 
Number DE87752154. 

The report deals with the socio-economic value of biomass 
for space heating purposes. The aim of the project was to study the 
socio-economic value of a large-scaled development to be incorpo- 
rated into the Norwegian hydroelectric power system. 4 drawings. 


30813 (PB—87-156949/XAB) Biomass energy conversion 
and utilization in the developing countries. Bush, M. (Florida 
Univ., Gainesville (USA). Dept. of Mechanical Engineer- 
ing). May 1985. 129p. NTIS, PC A07/MF AO1. 
br on Training in Alternative Energy Technologies. 
ormation on the conversion and use of biomass energy is 
summarized and pictorially illustrated in this manual. Section I pre- 
sents the basic principles of anaerobic digestion and shows how to 
design and construct biogas plants. Topics covered include: the di- 
process; carbon-nitrogen ratio; temperature dependency; 
Indian- and Chinese-type and horizontal digesters; alternative de- 
signs; manure production; gas production and use; cooking; light- 
ing; refrigeration; shaft power; power generation; waste heat recov- 
ery; sludge use. Health, economic/financial, policy, and socio-eco- 
nomic aspects are also noted, and the construction details, design, 
and cost of a 4-cubic-meter Chinese-type digester are included. 
Subsequent sections treat biomass gasification (covering gasifier 
types, systems, fuels, sizing; uses in stationary engines, process heat, 
electrical power, and vehicle propulsion; economic and deforest- 
ation issues) and the production of fuel alcohol (raw materials, pro- 
duction technology, stillage digestion, ethanol fuel, costs). 


30814 (TVA/OACD/BIO—87/6) Permits-regulations-for 
biomass energy facilities in the Southeast. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Southeastern Region- 
al Biomass Energy Program). Aug 1986. 119p. NTIS, PC 
A06. File Number DE87009366. 

Biomass fuels can be converted to energy through direct 
combustion, anaerobic digestion or fermentation. A 
study conducted by the Thayer School of Engineering, Dartmouth 
College, anticipates a large increase in the use of wood for energy 
in the South. It predicts that by the year 2000, nearly 20% of all 
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industrial boilers in the south will be wood-fired. If this prediction 
is correct, a number of new biomass facilities will be constructed 
and existing energy systems will be converted to biomass. This 
guidebook is written for project developers and local and state 
agencies to explain the permits and regulations which the South- 
eastern states require before construction of biomass projects. Plant 
construction can include not only new equipment to convert bio- 
mass fuels to energy, but the redesign of existing equipment to use 
biomass fuels. 


30 DIRECT ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 31340 


30815 (PB—87-901600/XAB) Government research and 
aan summaries: Chemical Project Briefs. Monthly 
rt. (Interagency Advanced Power Group, Fort Belvoir, 
VA (USA)). 1987. vp. NTIS Subscription. 
Supersedes PB—86-901600; Paper copy available on sub- 
scription $100.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 


single — 

emical Project Briefs describe the status of all R&D pro- 
grams submitted to the Power Information Center by the govern- 
ment sponsors in electrochemical systems, including chemical bat- 
teries, biochemical devices, simple fuel cell systems, chemical re- 
generative fuel-cell systems, and thermal energy storage. This docu- 
ment is not to be reproduced in whole or in part, for dissemination 
outside your own organization nor may it be reproduced, in whole 
or in part, for advertising or sales promotion purposes. 


30816 (PB—87-901700/XAB) Government research and 
development summaries: Electrical Project Briefs. Monthly 
report. (Interagency Advanced Power Group, Fort Belvoir, 


VA (USA)). 1987. vp. NTIS Subscription. 

Supersedes PB—86-901700; Paper copy available on sub- 
scription $100.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Electrical Project Briefs describe the status of all R&D pro- 
grams submitted to the Power Information Center by the govern- 
ment sponsors in energy conversion to electrical forms (including 
electrical energy control) by electromechanical, electromagnetic, 
electrostatic, magnetohydrodynamic, electronic, and solid-state de- 
vices excluding photovoltaic and photoemissive devices. Specific 
attention is devoted to magnetohydrodynamics, power condition- 
ing, and superconductivity. This document is not to be reproduced, 
in whole or in part, for dissemination outside your own organiza- 
tion nor may it be reproduced for advertising or sales promotion 
purposes. 


30817 (PB—87-902100/XAB) Government research and 
development summaries: Chemical, Electrical, Mechanical, 
Nuclear, Te, Ti, Solar, and Magnetohydrodynamic Project 
Briefs. Monthly report. (Interagency Advanced Power 
Group, Fort Belvoir, VA (USA)). 1987. vp. NTIS Subscrip- 
tion. 

Supersedes PB—86-902100; Paper copy available on sub- 
scription $360.00/year. U.S. sales only, excluding embassies. All 
categories also available individually and monthly. 

The Government Research and Development Summaries 
now available from NTIS are project Briefs prepared by the Inter- 
agency Advanced Power Group. They describe the status of all 
programs in the fields of advanced power research, development 
and engineering. Members of the Interagency Advanced Power 
Group (IAPG) are the U.S. Army, Navy, and Air Force, U.S. De- 
partment of Energy and the National Aeronautics and Space Ad- 
ministration (NASA). Their cooperative effort monitors govern- 
ment-funded research and development producing project briefs in 
the following six categories. Chemical, Electrical, Mechanical, Nu- 
clear, TE, TI, Solar, and Magnetohydrodynamic. Each project 
brief contains title; project description; contract number, period, 
probable completion data and funding; principle investigator name 
and telephone number; contractor name and address; directing 
agency and index terms. Subscribers who receive any of the project 
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brief packages will also receive the semi-annual IAPG Project 
Briefs by Field of Interest, and the Annual Completed or Cancelled 
Compilation and Cumulative Annual Project Brief Subject Index 
which are combined into a single publication. 


3001 Mhd Generators 


30818 (EPRI-AP—5139) Capacitive consolidation for 
MHD generators: Final report. Ritenour, R.L.; Mulder, 
R.U.; Felber, J. (Virginia Univ., Charlottesville (USA). 
Dept. of Nuclear Engineering and Engineering Physics; 
Lowenstein (A.), Cambridge, MA (USA); Electric Power 
Research Inst., Palo Alto, CA (USA)). May 1987. 117p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920427. 

An eight-electrode capacitive consolidation circuit was de- 
signed, built and tested as part of this project. The circuit was first 
operated in laboratory tests using a bank of batteries to simulate the 
MHD generator. Following the successful completion of these 
tests, the circuit was installed and operated on the Avco Mark VII 
generator. In these latter tests, the circuit demonstrated its ability to 
operate effectively on an MHD channel. At nominal conditions, its 
performance agreed closely to the predictions of analytical models. 
The circuit was stable and exhibited the ability to ride through 
faults on the MHD channel with no deleterious effects. It also dem- 
onstrated the ability to adjust electrical conditions within the MHD 
channel during operation. This experience gives the circuit designer 
confidence that this consolidation circuit can be readily applied to 
new and larger channels. The work reported herein also studied the 
possibility of using the resistance of the MHD plasma to assist in 
consolidating power from the channel and thereby simplify the 
consolidation circuits. For a slag-free cathode wall, the plasma re- 
sistance did significantly “ballast” the current from the two 
brinches of the consolidation circuit, thereby eliminating the need 
for a second level of circuitry. However, with a slag-covered cath- 
ode wall, the ballasting was no longer present, and small changes in 
the loading of the electrodes led to larger shifts in current between 
the circuit's branches. No work has yet been performed on the 
anode wall of the MHD generator. 43 figs., 3 tabs. 


30819 (PB—87-902200/XAB) Government research and 
development summaries: magnetohydrodynamic project briefs. 
Monthly report. (Interagency Advanced Power Group, Fort 
Belvoir, VA (USA)). 1987. vp. NTIS Subscription. 

Supersedes PB—86-902200; Paper copy available on sub- 
scription $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Magnetohydrodynamic Project Briefs describe the status of 
all R&D programs submitted to the Power Information Center by 
the government sponsors in energy conversion involving the mag- 
netohydronamic (MHD) interaction between electromagnetic fields 
and electrically conducting fields, including fuels, materials, plasma 
dynamics, and combustion. This document is not to be reproduced, 
in whole or in part, for dissemination outside your own organiza- 
tion nor may it be reproduced for advertising or sales promotion 
purposes. 


3003 Thermoelectric Generators 


REFER ALSO TO CITATION(S) 30732 


30820 (N—87-17760, pp vp) AMTEC: High efficiency 
static conversion for space power. Bankston, C.P.; Shirba- 
cheh, M. May 1986. NTIS, PC A24/MF AO1. ‘(NASA- 


TM—89321-VOL-2; CONF- 
8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

Future manned and unmanned space missions will require re- 
liable, high efficiency energy conversion systems. For a manned 
Mars mission, power levels in the range of 10 to 100 kWe will be 
needed. The Alkali Metal Thermoelectric Converter (AMTEC) is a 
direct energy conversion technology with the potential to meet 
these needs. The AMTEC is a thermally regenerative electrochemi- 


NAS—1.15:89321-VOL-2; 
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cal device that derives its operation from the sodium ion conduct- 
ing properties of beta-alumina solid electrolyte (BASE). To date, an 
efficiency of 19%, area power density of 1 W/sq cm, and a lifetime 
of 10,000 hours at high temperature were demonstrated in laborato- 
ry devices. Systems studies show that projected AMTEC systems 
equal or surpass the performance of other static or dynamic systems 
in applications of 1 kWe-1 MWe. Thus, the laboratory experiments 
and applications studies conducted to date have shown that the 
AMTEC posseses great potential. In order to bring this technology 
to the stage where prototype units can be built and operated, sever- 
al technical issues must be addressed. These include the need for 
long life, high power electrodes, minimization of radiative parasitic 
losses, and high temperature seals. In summary, the evidence shows 
that if AMTEC is developed, it can play a significant role in future 
space power applications. 


3004 Thermionic Converters 
REFER ALSO TO CITATION(S) 30732 


3005 Fuel Cells 


30821 (AD-A—177565/9/XAB) Effective disposal of 
fuel-cell polyurethane foam. Final report, 20 June 1984-30 
September 1986. Lee, M.E.; Tapscott, R.E.; Zallen, D.M.; 
Heyse, E. (New Mexico Engineering Research Inst., Albu- 
querque (USA)). Jan 1987. 186p. (NMERI-WA—4-7). 
NTIS, PC A09/MF AOl1. 

The objective of this effort was to determine an effective 
means to dispose of fuel-cell polyurethane foam. The foam fills the 
fuel cells of certain Air Force aircraft to suppress explosions, at- 
tenuate fuel sloshing, and serve as a barrier to foreign object debris. 
Waste foam is generated by two processes. Foam contaminated 
with fuel and purge fluid is removed from fuel cells for periodic 
replacement. Scrap foam is left over when foam is cut to fit the in- 
terior of fuel cells. The traditional method of foam disposal is to 
bury it in a landfill. Foam is not very amenable to landfilling due to 
its high void ratio (greater than 95% voids). This study proceeded 
in three phases. The first phase was to determine if waste foam is a 
hazardous waste. In Phase II, we performed a comprehensive liter- 
ature review to identify possible disposal methods, and tested the 
most promising methods in the laboratory. Finally, a full-scale test 
of the best disposal method are preformed. 


30822 (DOE/ID/12495—1) Application of fuel cells to 
chlorine-caustic technology: Topical report, October 1, 1985 - 
December 31, 1986. Taylor, E.J.; Gelb, A.; Waterhouse, R.; 
Wilemski, G; Pazienza, C. (Physical Sciences, Inc., Ando- 
ver, MA (USA)). Apr 1987. Contract FCO07- 841D12495. 
95p. NTIS, PC A05/MF A0l1; 4; GPO Dep. File Number 
DE87009337. 

Results of the laboratory scale Phase II study of the coupled 
alkaline fuel cell/membrane electrolysis cell are presented (PSI 
system). Goal of the program is to measure membrane and elec- 
trode performance in the alkaline fuel cell environment and to use 
those data to determine potential energy conservation and econom- 
ic viability of using the PSI system in the chlor-alkali industry. 


30823 (DOE/MC/23265—2304) — of materials 
in molten carbonate fuel cells (MCFC): Literature review. 
(IIT Research Inst., Chicago, IL (USA)). 9 Jan 1987. Con- 
tract AC21- 86MC23265. 109p. GITRI—P06064-4). NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE87001085. 

Molten carbonate fuel cell (MCFC) separator plates are sub- 
jected to corrosive environments. This review focuses on the most 
comprehensive compiled available data from the major government 
contractors like ERC and UTC, together with a basic review of 
alloys resistant to oxidation, sulfidation, carburization, and hot cor- 
rosion. Results of this review are used in selecting test materials for 
the current program. A number of metal oxides were examined. 
This review discusses the tests performed by UTC and ERC on 
separator plate materials. 
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30824 (PB—87-172821/XAB) On-site fuel-cell power 
plant technology and development program. Final report, Jan- 
uary 1981-September 1986. Kemp, F.S. (International Fuel 
Cells Corp., South Windsor, CT (USA)). Sep 1986. 336p. 
(FCR—7715). NTIS, PC A15/MF AO1. 

See also report dated Sep 85, PB—86-142122. 

Market requirements were reviewed to determine electrical 
and thermal requirements for the on-site fuel-cell power plant. 
System studies indicated that a sizable reduction in ancillary com- 
ponents is possible. In addition, more-durable industrial components 
(valves, pumps, heat exchangers) were incorporated. These changes 
provided significant improvements in reliability for the 200-kW 
design relative to the 40-kW field-test units. Stack-design efforts re- 
sulted in a conceptual 200-kW stack design that includes configura- 
tion B cells with alternative low-cost separator plates, dry-mix 
anode processing, encapsulated serpentine intercell cooler, and ad- 
vanced electrolyte management. Fuel-processing design studies re- 
sulted in a 200-kW fuel processing system for the On-Site Technol- 
ogy Development Verification Test Article (VTA) to be run in the 
parallel NASA/DOE program. This design utilizes a low-cost, up- 
fired industrial burner. An advanced reformer design incorporates a 
low-pressure drop catalyst and allows for a simplified six-tube con- 
figuration. With high-temperature shift and catalyst incorporated in 
the reformer, reformer efficiency can be increased by 0.8%, and the 
anode precooler heat exchanger is eliminated. A two-bridge indi- 
vidually commutated ASCR inverter design was developed for use 
in the parallel NASA/DOE 200-kW brassboard inverter. Also an 
advanced single-bridge transistor inverter was designed, fabricated, 
and tested. An advanced subscale water treatment system/thermal 
management system was designed, fabricated, and successfully eval- 
uated with a 30-cell short stack. Based on this design, a 200-kW 
unit was fabricated to be used on the NASA/DOE On-Site Tech- 
nology Development VTA. 


30825 (RISO-M—2619) Kinetics of LiCl film formation 
of Li anodes in SOC1/sub 2/. Mogensen, M. (Risoe National 
Lab., Roskilde (Denmark)). Jan 1987. 88p. NTIS (US Sales 
Only), PC A05/MF A01. File Number DE87752104. 

This report summarizes the results of a study of LiCl film 
formation on lithium anodes on thionyl chloride batteries. The film 
formation was monitored by ac impedance measurements in up to 4 
years and the resulting morphology was studied by scanning elec- 
tron miscroscopy. A film formation model capable by explaining 
the experimental results including observations which have puzzled 
workers through years is established. The new key-concept is that 
nucleation and growth is rate determining in the early stages of Li 
passivation. A summary of the experimental results obtained is 
given and an outline of future work is described. Methods of con- 
trolling the passivation rate are proposed. Reprints of 7 publications 
are included in the present report. 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


30826 (CMI-R—852260-1) Price of oil, gas, coal and 
electricity in four European countries 1960-1983. Moxnes, E. 
(Christian Michelsens Inst. for Vitenskap og Aandsfrihet, 
Bergen (Norway)). Aug 1985. 30p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE87752130. 

The purpose of the report is to produce long time-series for 
prices of oil, gas, coal and electricity for end users in the house- 
hold, industry and power generation sectors in the four major 
OECD countries in Europe, i.e. France, Germany, Italy and United 
Kingdom. This information is needed to test models which attempt 
to explain long-term substitution between different types of energy. 
In order to obtain time-series extending from 1960 to 1983 three 
different data sources have been used. 18 drawings, 18 tables. 


30827 (CMI-R—862260-2) EUROGAS 1, a dynamic 
model of oil, gas, coal and electricity demand in OECD 
Europe. Moxnes, E. (Christian Michelsens Inst. for Vitens- 
kap og Aandsfrihet, Bergen (Norway)). May 1986. 7Ip. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87752131. 

A description is given of a simulation model of fuel substitu- 
tion between oil, gas, coal and electricity, from a priori data. The 
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model gives a very good explanation of the historical development 
in the residential, industrial and power generating sectors of Euro- 
pean OECD countries, just from a priori data and without time- 
series fitting. Consistency between a priori parameters and histori- 
cal development serves to validate the model. The model explains 
endogenously by its structure, what often is referred to as structural 
changes in the market. For example, if price elasticities are calculat- 
ed from the model equations, one finds that they change as a func- 
tion of fuel prices and time. These features of the model make it 
well suited to make forecasts of energy demand, and to study vari- 
ous policies in the energy market. 21 drawings, 10 tables. 


30828 (DOE/CE/27460—T17, pp F.183-F.195) Individ- 
ual attitudes in Scandinavia point towards a low-energy, satu- 
rated society. Norgard, J.S.; Christensen, B.L. (Technical 
Univ. of Denmark, Lyngby). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

This paper describes the benefits and the problems in a socie- 
ty approaching a saturated economy, a state of economic satiety en- 
visioned by John Maynard Keynes in 1930 and now showing up in 
some countries. By a saturation society they understand a society in 
which (1) people’s economic needs and wants are satisfied in the 
sense that they prefer other benefits over increase in income and 
consumption, and (2) the social and economic structure is modified, 
so that production is adjusted to these new sorts of demands. Sev- 
eral surveys in Scandinavia indicate that a majority of the people 
today find their own material standard of living sufficient. This atti- 
tude of material saturation primarily appears in these surveys as a 
preference for more leisure time over more income. They suggest 
some explanations as to why this saturation attitude is emerging. 
They maintain that if these saturation attitudes are acknowledged in 
the formation of economic policy, which would then allow people 
to act in accordance with these new non-economic demands, it will 
have a profound impact on future energy consumption. If a satura- 
tion economy is further combined with an energy-efficient technol- 
ogy, they can attain a low-energy, saturated society. A case study 
for Denmark shows that energy needs in a low-energy, saturated 
society can be reduced to one third of the present. They implore 
politicians and economists to recognize the potential blessing, for 
themselves, the world at large, and the environment, to be derived 
from this saturation attitude, once the economy and the production 
is adjusted to it. 19 references, 3 figures. 
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REFER ALSO TO CITATION(S) 30017, 30352, 30353, 30354, 30686, 30687, 
30810, 31447 


30829 (AD-A—177463/7/XAB) Impact of life-cycle cost- 
ing on Navy family-housing acquisition. Master's thesis. 
Friar, J.E. (Naval Postgraduate School, Monterey, CA 
(USA)). Dec 1986. 85p. NTIS, PC A05/MF A011. 

The goal of this thesis is to identify ways to improve the se- 
lection process for family housing-project alternatives. The thesis 
concentrates on the economic analysis of the current program that 
allows the government to lease housing from the private sector (i.e. 
the Section 801 program). In particular, the role of energy costs is 
examined. A cost-benefit analysis demonstrates the merit of life- 
cycle costing for the 801 program. The conclusion of all life-cycle 
costs in an 801 program contact should result in a lower total cost 
to the government. The recommendation, therefore, is that the 
award of an 801 program contract for Navy family housing should 
be based on lowest total life-cycle cost. 


30830 (BFR-D—17-1986) Development of advanced 
water-to-water heat pumps in the range of 200 to 5000 kW 
thermal output. Prestudy. Gilli, P.V. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1986. 14lIp. 


NTIS (US Sales Only), PC AO7/MF AOl. File Number 
DE87752157. 
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The task was to develop heat pumps with a seasonal per- 
formance factor (SPF) around 4 when working from a heat storage 
of a temperature between 10 and 20 degree C. The output tempera- 
ture from the heat pump system should be at least 50 degree C. A 
brief survey covers the state of art of vertical earth storage systems 
and gives a description of the results on inquiries regarding design 
conditions, climatic data, heat sources, heat pumps and collectors in 
Sweden. A general analysis of the requirements to increase SPF, in- 
cluding an investigation of energetic and exergetic losses of heat 
pump components shows that the barriers to achieve SPFs of about 
4 are - high supply temperatures due to combined hot tap water 
production, - increased losses of screw compressors at high pres- 
sure differences. - the coincidence of minimum heat source temper- 
ature and highest demand when using a storage system with re- 
charging. Using actual hourly values of the climate, the dynamic 
behaviour of systems consisting of a seasonal ground storage with 
discharging by the heat pump, with and without recharging by 
solar collectors, one or several water/water heat pumps and a heat 
distribution system with floating or constant temperatures was sim- 
ulated by means of the computer program WPSYS3. Results for 
systems using present heat pumps show that SPFs of 4 are possible 
by reducing the supply temperature and decoupling the integrated 
hot tap water production by means of centralized preheating and 
decentralized endheating. Finally a methodology for a large soft- 
ware and hardware project, including detailed studies of different 
components such as evaporator, compressor, condenser, controls, is 
developed. The main possibilities for increasing the COP as well as 
the SPF for water/water heat pumps in order of the magnitude of 
the energetic and exergetic losses as well as the technical possibili- 
ties to decrease them are listed. 


30831 (BNL—39544) Proper furnace sizing: The key to 
residential zoning. Andrews, J.W.; Murray, J.G. (Brookha- 
ven National Lab., Upton, NY (USA)). Mar 1987. Contract 
AC02-76CH00016. 52p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE87008716. 

The energy savings and thermal comfort benefits to be de- 
rived from zoning in residential forced-air heating systems are de- 
scribed and quantified. The use of a small furnace, sized to 
ASHRAE’s design heating load, rather than the usual practice of 
twice the design load, is identified as the means to make zoning fea- 
sible with currently available equipment. The factors that have led 
to the current situation in which furnaces are grossly oversized are 
discussed. Fifteen combinations of options for energy savings in res- 
idential forced-air heating systems are evaluated. Research needs 
are described. 


30832 (CMI-R—842245-1) Substitution between oil, gas, 
solid fuels and electricity in U.K., German and French house- 
holds. Moxnes, E.; Vaage, K. (Christian Michelsens Inst. for 
Vi og Aandsfrihet, Bergen (Norway)). Mar 1985. 
50p. S (US Sales Only), PC A03/MF AOl. File 
Number DE87752147. 

The substitution between oil, gas, solid fuels and electricity 
in British, German and French households has been studied. 
Energy is used for four distinct purposes in the households. It is for 
space heating, water heating, cooking and for electricity specific 
uses. The same simulation model has been used in all three coun- 
tries. Only input data, like fuel prices and capital costs, differ. Con- 
venience premiums are estimated for each fuel in each country, and 
the model explains history well in the three countries. A brief de- 
scription of the modeled theory for the substitution process is 


given. Only the demand side is modeled. 13 drawings, 3 tables. 14 
references. 


30833 (CONF-861002—Summs., pp 1, Paper 37) Disper- 
sion-toughened SisN,. Buljan, S.T. (GTE Labs., Inc., Wal- 
tham, MA). 1986. NTIS, PC A22/MF AO1. File Number 
DE87001335. Contract AC05-840R21400. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The application of silicon nitride as well as other ceramics in 
the demanding heat engine environment is limited by the reduced 
reliability engendered by their propensity to catastrophic failure. 
Addition improvement in strength and fracture toughness of these 
materials would considerably expand their application range and 
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contribute to more rapid development of heat engines. The results 
of a study aimed at development of silicon nitride composites of en- 
hanced fracture toughness and strength, utilizing particulate and 
whisker dispersoids are presented. Composites with 40% higher 
fracture toughness and 25% higher room temperature fracture 
strength over that of the base silicon nitride monolith have been 
prepared using SiC whisker dispersoid. Both fracture toughness and 
strength improvements persist over a wide range of temperatures 
(25°-1400°C). These composites exhibit heightened resistance to 
slow crack propagation. The observed fracture toughness increases 
attained through addition of dispersoid deviate from predictions 
based on fracture mechanics models which treat ceramic matrix as 
a homogeneous continuum. The degree of fracture toughness im- 
provement in ceramic composites where the matrix is a polycrystal- 
line medium with a considerable presence of intergranular fracture, 
as in the case of silicon nitride, is affected by the matrix grain size. 
The microstructure-property relationship of dispersoid-toughened 
silicon nitride-based composites is discussed. 


30834 (DOE/BP—819) Residential weatherization study: 
1987 resource strategy. (Bonneville Power Administration, 
Portland, OR (USA)). May 1987. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87009795. 

The Residential Weatherization Program involves the instal- 
lation of measures in existing homes. It is operated primarily 
through Bonneville’s utility customers. Bonneville pays homeown- 
ers an incentive based upon the estimated energy savings obtained 
from installing Bonneville-approved weatherization efficiency meas- 
ures. 


30835 (DOE/BP/13850—T1) Code enforcement project: 
Final report. Ward, C.R. (Clearwater Economic Develop- 
ment Association, Moscow, ID (USA)). 29 Sep 1984. Con- 
tract FG79-83BP13850. 131p. NTIS, PC A07. File Number 
DE87008686. 

The purposes of this project were to evaluate building code 
enforcement systems in Latah County, Idaho and Whitman County, 
Washington, propose improvements to those systems, and quantify 
the results. Problems encountered included reluctance by a few 
local governments to evaluate their building inspection services, 
lack of readily available data from state electrical and plumbing in- 
spection programs, and failure to implement shared building inspec- 
tion programs within the time allowed for the project. The benefits 
of the project include a detailed analysis of local building inspection 
programs in Washington and Idaho, several proposed improve- 
ments to local and regional building inspection programs, height- 
ened local awareness of the potential impacts of the proposed 
Model Conservation Standards, and improved communication and 
coordination between local governments and electrical utilities. 


30836 (DOE/BP/14969—2) Effects of weatherization on 
metered residences: 


loads of selected PURPA ; Weather nor- 
malization methodology for the retrofit study. Perry, D.; Rit- 
land, K.; McDonald, C. (Synergic Resources Corp., Bala- 
Cynwyd, PA (USA); USDOE eville Power Adminis- 
tration, Portland, OR). Feb 1986. Contract AC79- 
83BP 14969. 111p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE87009931. 

This report describes the development of the procedures that 
were used to adjust the three-and-one-half years of hourly load data 
for differences in weather patterns. We estimated eight distinct sta- 
tistical models for the relationship between hourly temperature and 
hourly electricity consumption for each household. We also esti- 
mated separate models for the pre- and postweatherization time pe- 
riods for the weatherized and heat pump study classes. We also de- 
veloped a set of statistical and qualitative criteria to assess relative 
model performance. Two different techniques were used to con- 
struct a normal weather year. This chapter describes the study's ob- 
jective and provides some background information about the par- 
ticipants and the study's design. We also describe how the weather 
adjustment procedures fit into the study's overall methodology. 
Chapter II describes the alternative specifications of weather ad- 
justment that were investigated. It also discusses the criteria that 
were used to evaluate the performance of the various specifications. 
We also describe the algorithm that was used to choose an appro- 
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priate weather adjustment model for each household. Finally, the 
third chapter documents some initial exploratory work that was 
performed on a single weatherized site. 


30837 (DOE/BP/25246—T2) Development of creative 
approaches to managing peak demand. (Missoula, County of, 
MT (USA)). 1986. Contract FG79-85BP25246. 120p. NTIS, 
PC A06. File Number DE87009192. 

The primary focus of this project was to evolve into second 
generational issues relative to the management of energy consump- 
tion in governmental buildings. Specifically the project addressed 
the issue of exploring the feasibility of controlling and/or reducing 
peak demand periods and assessing the cost associated with the 
consumption of energy by local units of government. The project 
involved the use of the Missoula County environment as a research 
and development laboratory for looking at creative ways to modify 
existing energy use patterns which affect peak load times. This in- 
cluded not only mechanical and lighting systems but also the 
impact on the delivery of governmental services and their relation- 
ship to peak load times. 


30838 = dinioue Gaae Aluminum roofing chi 
Final report. (Transmet Corp., Columbus, OH (U: SA). 
[1987]. Contract FGO01-85CE 15232. 89p. NTIS, PC A05. 
File Number DE87008428. 

The Aluminum Roofing Chip (ARC) product that is the sub- 
ject of this project was developed by Transmet Corporation of Co- 
lumbus, Ohio, but its performance, benefit, optimum size and appli- 
cation technique were unknown. The objective of this Grant 
project was multi-tasked. First, the optimum size of the product 
needed to be determined. Second, a production technique needed to 
be standardized. Third, test data on Energy benefit needed to be 
developed, and fourth, test sites needed to be established to verify 
performance and benefits. All tasks have been successfully complet- 
ed with good results. 


30839 (DOE/CE/27460—T1, pp I.5-I.16) Residential 
interest financing 


weatherization through zero the PG & E 
Andrews, E.R. (Pacific Gas and Electric Co., 
San Francisco, CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

Since January 1981, Pacific Gas and Electric Company’s 
Zero Interest Program (ZIP) has provided over $168,000,000 to 
customers for financing retrofit weatherization of over 260,000 
single and multi family dwelling units. This paper explores the 
major factors contributing to the success of ZIP: the foundation 
provided by PG & E’s management commitment to the program, 
the cost savings achieved through a Project Financing mechanism, 
the activities of a contractor advisory committee which help com- 
munication flow between the weatherization industry and PG & E, 
various consumer protection measures which help to maintain the 
legitimacy of ZIP in the public view, and promotion activities 
which encourage the participation of specific target customers. The 
paper concludes that ZIP is a proven cost-effective and marketable 
mechanism for utility promotion of conservation. The success of 
ZIP in the long term ultimately may be measured in terms of the 
program's capacity to evolve with changing economic and market 
conditions. Future designs of ZIP will necessarily include the ele- 
ments of versatility and dynamics that have characterized ZIP’s 
success to date. 2 tables. 


30840 (DOE/CE/27460—T1, pp I.61-1.75) Effects of 

—- programs for on the énergy effi- 
ciency of appliances. Dickey, D.; Levine, 
M.D.; McMahon, J.E. (Lawrence Berkeley Lab., CA). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number 1187005142. Contract ACO03- 
76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 
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The novelty of rebates to residential customers who buy 
energy-efficient appliances appeals to consumers, utilities, and regu- 
latory bodies. State public utility commissions encourage and some- 
times require these efforts on the grounds that utilities’ direct subsi- 
dies for customer appliance purchasers have been justified because 
they provide energy at a lower cost than investment in new gener- 
ating capacity or purchase of expensive peaking fuels. Appliance in- 
centive programs have spread widely since 1979 and now involve 
more than half of all residential electricity consumers. The most 
popular programs are for heat pumps and central air conditioners. 
The largest number of incentives are being awarded in the south 
(Florida, Texas) and west (California) and in Minnesota. Existing 
programs reduce peak and base loads and balance seasonal loads. 
Preliminary estimates for heat pumps and central air conditioners 
show little effect of utility incentive programs on national sales- 
weighted efficiencies. While the average efficiencies of these (and 
other) products have improved, several factors that could have 
contributed to the change are state efficiency standards, the federal 
labeling program and other consumer education efforts, changing 
electricity rates, and the potential threat of federal efficiency stand- 
ards. More data and analyses are needed to provide a quantitative 
estimate of the effectiveness of each of these factors in influencing 
appliance efficiencies. 5 tables. 


30841 (DOE/CE/27460—T1, pp 1.76-1.87) Why is it so 
hard to sell savings as a reason for energy conservation. Feld- 
man, S. (Opinion Research Corp., Princeton, NJ). Aug 
1984. American Council for an Energy-Efficient oe 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005 142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

If the purchase of energy-efficient housing and appliance 
stock could be induced, energy savings could be built into the soci- 
ety. Such an approach would avoid the difficulties of repeated at- 
tempts to induce energy-conserving attitudes and behaviors in the 
face of temporary energy supply gluts, conflicting motives for com- 
fort-seeking, etc. Recent studies that measure consumer willingness 
to invest in energy-efficient appliance by paying higher first costs in 
the expectation of later savings may yield information that can be 
utilized in advertising and promoting such appliances. This paper 
argues that the model assumes a rational investor, and that this as- 
sumption does not hold. Data from several studies, including two 
presented here, suggest that willingness to invest in energy-efficient 
appliances is discontinuous - that different people may be using 
quite different processes. Furthermore, an analysis of the logical re- 
quirements of the model indicates that rather sophisticated concep- 
tual operations are required. It is unlikely that these are readily 
used, based on current psychological models. Moreover, recent 
survey data on perceptions of inflation show directly that people do 
not readily grasp or utilize the sort of operations required in pro- 
jecting the value of goods and services across time periods. It is 
concluded that most people are not prepared to grasp the concept 
of avoided costs or internal rates of return. While additional analy- 
sis and research may reveal more ground for optimism, caution 
seems indicated in attempting to promote purchase of energy-effi- 
cient appliances through advertising their savings potential. 2 fig- 
ures, 3 tables. 


30842 (DOE/CE/27460—T1, pp 1.88-I.100) Marketing 
issues in the development of a utility refrigerator/freezer con- 
servation oe Gamble, J.; Jacobson, L. (Synergic Re- 
sources Corp., Bala Cynwyd, PA). Aug 1984. American 
Council fet an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005 142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

In late 1982, Seattle City Light (SCL) began developing an 
efficient appliance program because earlier conservation assess- 
ments indicated potential saving of 8 MW. After an initial assess- 
ment of potential savings and cost effectiveness, SCL selected re- 
frigerators and freezers as the first appliances to be targeted. To im- 
plement a successful conservation program, SCL needed to answer 
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the following questions: What are the characteristics of the current 
stock of refrigerators and freezers in the service area? What factors 
influence the customer's appliance selection? How do dealers affect 
the sale of energy efficient refrigerators and freezers? What are the 
emerging sales trends in refrigerators and freezers? From the utility, 
customer, dealer perspective, what program alternatives make the 
most sense? To answer these and other questions, a four part 
market research study was conducted. The four parts were: (1) a 
general population study to describe the characteristics of the exist- 
ing refrigerator and freezer stock; (2) a survey of recent refrigera- 
tor and freezer purchasers to identify factors influencing purchase 
decisions; (3) a survey of refrigerator and freezer dealers to identify 
major market segments, their sales volumes, and their reaction to 
program alternatives; (4) a survey of multi-family housing unit 
owners and managers focusing on appliance characteristics and pur- 
chasing behavior in the rental housing market. This paper presents 
the methodology and the results of the market research effort and 
describes the SCL decisions in developing a final program. 4 refer- 
ences, 5 tables. 


30843 (DOE/CE/27460—T1, pp I.114-1.131) Measuring 
the impact of direct load management programs: an analysis 
of Southern California Edison Company's demand subscrip- 
tion service program. Hoover, M.R.; Kumm, M.S. (Southern 
California Edison, Rosemead). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

Demand Subscription Service Program is a direct load 
management program currently under test at the Southern Califor- 
nia Edison Company. In this program, a mechanical device (the 
DSS device) is attached to the electricity meter of each participat- 
ing customer. During periods when system load is expected to be 
high, Edison can broadcast an FM radio signal that activates the 
DSS device. Activation of the DSS device restricts the customer's 
total kW demand to a subscription level. If the kW demand of a 
participating customer exceeds the subscription level during the ac- 
tivation period, electricity service is temporarily discontinued. 
Service is resumed when the customer has switched off a sufficient 
number of appliances to allow demand to a subscription level. If 
the kW demand of a participating customer exceeds the subscrip- 
tion level during the activation period, electricity service is tempo- 
rarily discontinued. Service is resumed when the customer has 
switched off a sufficient number of appliances to allow demand to 
remain within the subscription level. In this paper, the results of a 
statistical analysis of load data recorded for program participants 
during the summer months of 1983 are reported. Estimates of kW 
demand and kWh consumption reductions attributable to the pro- 
gram are reported. Weather effects and differences in demographic 
characteristics of participating customers are accounted for explicit- 
ly. In addition, the reduction estimates are allowed to vary with du- 
ration of the activation period. The focus of this analysis is on 
Edison's 1983 system peak day and the fifteen weekdays of highest 
system load during 1983. 2 figures, 6 tables. 


30844 (DOE/CE/27460—T1, pp 1.132-I.143) Field in- 
spection procedures for financial audit of residential weather- 
ization program. Ingram, A.E. (Bonneville Power Adminis- 
tration, Portland, OR). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 


Suite 535, 
187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River eo. 

‘oposed error valuation procedures are developed which 
might be used to support financial audits of the Bonneville Power 
Administration's (BPA) residential weatherization contracts. These 
contracts provide utility customers of BPA programmatic and fi- 
nancial support for retrofit home weatherization projects. To date, 
more than 80,000 homes have been weatherized under this program 
in Montana, Oregon, Washington, and Idaho, at a cost of approxi- 
mately $130 million dollars. The proposed procedures described in 
this paper would provide a consistent, conservative methodology 


Washington, DC 20036. File Number 
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for the evaluation of non-compliance with the technical provisions 
of BPA weatherization contracts. In some circumstances, this 
would result in reimbursements that match the value received by 
BPA. Contract technical compliance valuations look at the utility's 
performance of several tasks. Major evaluation issues are: (1) are 
the retrofit measures eligible for reimbursement under the weather- 
ization program; (2) are the retrofit measures installed in a manner 
which will not endanger the health and safety of the homeowner; 
(3) are the retrofit measures as installed providing savings at or 
below the cost level BPA authorized? Answers to these questions 
are grouped in four major classifications: (1) Health and Safety, (2) 
Ineligible Measures, (3) Calculation and Thermal Performance, and 
(4) Measure Service Life. 


30845 (DOE/CE/27460—T1, pp _I.160-I.172) Customer 
acceptance of air conditioner cycling. Little, M.A. (Southern 
California Edison, Rosemead). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
TI87005 142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

This paper reports on the evaluation of a Southern Califor- 
nia Edison load management program, The Air Conditioner Cy- 
cling Program. The Air Conditioner Cycling Program is a direct 
load control program for central air conditioners. A random sample 
of eligible customers was mailed a brochure that described the pro- 
gram and offered a monthly incentive to participate. Those who re- 
turned the coupon and a random sample who did not were inter- 
viewed by telephone. The interview solicited demographic data, 
appliance ownership information, attitudinal data, and reactions to 
the brochure and the program description. The response rate for 
the program was 5%. The dominant motives for participating were 
monetary, either the incentive or saving money in a more general 
way. Nonparticipation resulted from several sources. Almost half of 
the nonparticipants were unaware of the program, i.e., they could 
not remember receiving the program materials or denied receiving 
them. Some of those who did remember receiving the materials but 
chose not to participate were simply disinterested in the program or 
felt no need for the program. About a quarter saw the amount of 
the incentive as too small or the degree of discomfort or inconven- 
ience as too great. Attempts to differentiate between program par- 
ticipants and nonparticipants were not particularly successful. On a 
range of demographic, appliance ownership and attitudinal varia- 
bles, they are not greatly different. 8 tables. 


30846 (DOE/CE/27460—T1, pp 1.202-1.212) Learning 
about commercial program design Bonneville Power 
Administration's purchase of energy savings. Schick, H.; Mi- 
chaelson, M. (Bonneville Power Administration, Portland, 
OR). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number TI87005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

The Bonneville Power Administration (BPA) commercial 
buildings retrofit field test is testing the feasibility of stimulating 
conservation in the Pacific Northwest by paying a sponsor, such as 
an energy service company or equipment manufacturer, for energy 
savings which actually occur in a commercial building. This test is 
one of several BPA activities to develop the capability to conserve 
electrical energy in the commercial sector. In each case, the 
sponsor’s role is to locate interested building owners, perform 
energy audit, negotiate an agreement with each building owner, 
and arrange the financing, installation, operation and maintenance 
of energy conservation measures (ECM’s). This paper describes the 
Program’s background, the benefits of the approach, the program 
design, and the lessons learned through proposal review and con- 
tract negotiations. A major hurdle is developing the sponsors’ expe- 
rience and capability to complete transactions. They are assessing 
each sponsor's ability to perform these functions, and are conclud- 
ing contract negotiations with six entities to fit over 30 commercial 
buildings . Although most sponsors have not provided such com- 
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prehensive energy conservation services to building owners before, 
BPA is optimistic that the project will succeed. 


30847 (DOE/CE/27460—T1, pp 1.227-1.237) House 
doctor & blower door tests in the Hood River Conservation 
Project. Engels, D.; Peach, H.G.; Oliver, T. (Pacific Power 
and Light Company, Portland, OR). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

One hundred and fifty preliminary blower door tests and 
seventy-five house doctor applications were performed to test the 
incremental effect of House Doctoring as a conservation measure in 
the Hood River Conservation Project. Final results of the study 
will be available in the summer of 1986, but the preliminary results 
provide perspective on the air changes per hour (ACH) of the 
Hood River housing stock, the reliability of blower door measure- 
ment, and tentative evidence on the effects of House Doctoring in 
Hood River. 3 references, 4 figures. 


30848 (DOE/CE/27460—T1, pp 1.238-1.249) Cost effec- 
tiveness and control: long-term project management using 
PERT/CPM. French, S.; Peach, H.G.; Oliver, T. (Pacific 
Power & Light Co., Portland, OR). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005 142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

is paper addresses the use of PERT/CPM scheduling soft- 
ware as a workable solution to the management and control of 
complex conservation projects. For the Hood River Conservation 
Project, using a PERT/CPM system, over 330 activities including 
project operations and fifteen research studies have been optimally 
planned on the basis of time and resource logic over a three-year 
period. A computerized system has enabled projections of different 
planning scenarios, comparison between potential schedules, and 
the successful elimination of a projected one-year Project overrun. 
In addition to planning and update capacity, the system offers sev- 
eral reporting functions including detailed graphics, status updating, 
time delay/benchmark contrast, and segmented reporting by select- 
ed category. Beyond project planning and control, the system is 
able to document project delays and detail activity components. 
This documentation (in addition to time-frozen planning schedules) 
enables post-facto explanation and evaluation of delays, and facili- 
tates more accurate future planning in areas of program replication. 
These and other measures are explored in terms of efficiency, accu- 
racy and cost-savings. Several versions of PERT/CPM sch-duling 
software are available in both mainframe and personal computers, 
and offer a useful resource in the management of complex conser- 
vation projects. 4 references, 2 figures. 


30849 (DOE/CE/27460—T1, pp I.250-1.259) Research- 
ing the human factor in Hood River: buildings don’t use 
energy, people do. Keating, K.M.; Flynn, C.B. (Bonneville 
Power Administration, Portland, OR). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

While the technical aspects of the intensive research associ- 
ated with the Hood River Project are well documented in other 
papers, this paper emphasizes the human, behavior side of the re- 
search. The research team, motivated by a concern for the social 
impacts of the project, by an awareness of the role of human be- 
havior in energy consumption, and by the central objective of the 
project - penetration - has put a strong emphasis on the study of the 
community and the household occupants. Seven such studies are 
briefly described in this paper. 10 references. 
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30850 (DOE/CE/27460—T1, pp 1.260-1.273) Investiga- 
tion into quantifying the contribution of wood stoves to space 
heating energy use. Oliver, T.; Peach, H.G.; Modera, M. 
(Bonneville Power Administration, Portland, OR). Aug 
1984. American Council for an Energy-Efficient ce 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number 1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

Wood stoves have become a relatively prevalent source of 
space-heating energy in residences in the Pacific Northwest. The 
impact of wood stoves on conservation savings is potentially very 
large. However, to date the ability to monitor the contribution of 
wood stoves toward space-heating needs of a particular residence 
has been limited to measurements of the amount of wood burned, 
guesstimates of the relative efficiency of various wood stove makes, 
and guesses as to the relative BTU content of various types of 
wood. This method has left much to be desired. Within the Hood 
River Conservation Project (HRCP), identifying the contribution of 
wood stoves both before and after insulation retrofit became very 
important once the high incidence of wood stoves was fully known. 
Constrained by limited data channels with which to collect infor- 
mation on the performance on the building and heating equipment, 
BPA contracted with Lawrence Berkeley Laboratories and Shelton 
Energy Research to attempt to identify a means of tracking the 
BTU contribution of the wood stove to space heating using only 
one data channel. This paper will describe the need for this re- 
search, the means by which the research was conducted, and finally 
the results. 4 references, 2 tables. 


30851 (DOE/CE/27460—T1, pp 1.274-I.285) Measuring 
conservation: a report on instrumentation in the Hood River 
Conservation Project (HRCP). Oliver, T.; Peters, D.; Peach, 
H.G.; Engels, D. (Bonneville Power Administration, Port- 
land, OR). Aug 1984. American Council for an Energy-Effi- 
cient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

Conservation monitoring for Hood River Conservation 
Project, a $20 million test of the practical potential of residential 
energy conservation, is presented. Experience in acquisition, instal- 
lation, and use is reported. Instrumentation includes monitors for 
total load, space heat, water heat, wood heat, indoor temperature, 
and outdoor weather conditions. The Project includes 320 load 
study homes, a distribution load monitor, and three weather sta- 
tions. The radiometer monitoring system for wood heat was de- 
signed specially for the Project. 2 references, 1 table. 


30852 (DOE/CE/27460—T1, pp 1.286-1.293) Coopera- 
tion & diversity in a large-scale conservation research project. 
Peach, H.G.; Oliver, T.V.; Goldstein, D.B. (Pacific Power 
& Light Co., Portland, OR). Aug 1984. American Council 
for an Energy-Efficient even 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

This paper addresses basic problems in the development of 
research knowledge concerning energy conservation from the per- 
spective of interorganizational cooperation and diversity. The orga- 
nizational context is portrayed for the development of the Hood 
River Conservation Project, a $20 million dollar test of the practi- 
cal potential of residential retrofit conservation of electricity in a 
single semi-rural community. Benefits of diversity of perspective in 
cooperative research planning are illustrated through presentation 
of a process of argumentation in three areas: (1) Level of Measures, 
(2) Marketing/Communications Concept, and (3) design of a Heat 
Loss Study. Some conditions for the success of the project's inter- 
organizational consensus model are noted, and the model is refer- 
enced to current work in the social theory of organizations. 3 refer- 
ences, 2 tables. 
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30853 (DOE/CE/27460—T8, pp J.3-J.18) Evaluation of 
Canada's oil substitution program. Anderson, C.D. (Univ. of 
Manitoba, Winnipeg). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

In October 1980 Canada launched a national off-oil program, 
called COSP, to lessen the dependency of its residential sector on 
oil-fired space heating. The goal was to convert two million resi- 
dential units off-oil in the 1980-1990 period. Homeowners were of- 
fered a grant of $800 (maximum) towards conversion costs. How 
has this program performed over the 1980-1984 period? This paper 
presents national off-oil conversion statistics in relation to COSP 
program goals. It also describes the results of two major national 
consumer behavior surveys carried out to assess the role COSP 
played in the homeowners decision to convert off-oil. The results 
indicate that conversion rates are on target with program goals but 
that COSP, in a majority of cases, was not the decisive factor in 
precipitating homeowners’ conversion actions. 9 references, 3 
tables. 


30854 (DOE/CE/27460—T8, pp J.32-J.44) Are building 
codes effective tools for reducing energy use in new residen- 
tial buildings? Some Swedish experiences. Engebeck, L. (Na- 
tional Swedish Institute for Building Research, Gavle). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The authors discuss some findings from a recent evaluation 
of energy codes ordered by the Ministry of Housing and from a re- 
search project concerning building codes at the National Swedish 
Institute for Building Research. For decades the residential building 
sector has been extensively influenced by the Swedish government. 
Both direct regulations and subsidies have been in effect continu- 
ously. Swedish buildings do well in international comparisons con- 
cerning energy use. Much credit for this is given to the codes and 
to the subsidies but both instruments have also been criticized for 
different shortcomings. In response to the 1973-74 energy crisis, the 
National Building code was supplemented with a special energy 
code in 1977. The requirements on thermal characteristics were 
made considerably stricter than before. Energy use for heating and 
hot water was expected to decrease by about 50% in houses de- 
signed according to the new codes as compared to current practice. 
Their investigations show that the energy saving effects are not 
overwhelming. They also show that the effects are different in dif- 
ferent housing sectors. One preliminary conclusion is that the most 
important effects of the Swedish energy codes have been to spread 
information, generally supposed to be reliable, to building markets 
still confused by the events of the energy market. However, the in- 
tended effect of regulations, that is to compel people to do some- 
thing they do not want to do, seems to be small. This raises the 
question whether information should be substituted for regulations. 
6 references, 1 figure, 3 tables. 


30855 (DOE/CE/27460—T8, pp J.45-J.57) Evolution 
toward R-2000: past experience and current directions of the 
Canadian energy conservation effort. Ficner, C.A. (Dept. of 
Energy, Mines and Resources Canada, Ottawa, Ontario). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 


Volume J, Proceedings from the panel on programs outside of the 
United States. 


An assessment of Canada’s 1l-year energy conservation 
effort finds that early efforts lacked a well-thought-out strategy that 
is allowing the energy consumed by building use to increase from 
37% in 1980 to a projected 40% in 1990. The potential for reducing 
that share to 20% would be low cost with proper planning. A 
weakness in current programs is the emphasis on direct subsidies at 
the expense of other incentives. The government needs to address 
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more end-use groups in the building sector. The author presents a 
framework for involving the construction industry, the public, fi- 
nancial institutions and others in an integrated approach. 11 figures. 


30856 (DOE/CE/27460—T8, pp J.58-J.68) Local 
energy-savings policies in France. Florette, A. (Ministry of 
Urban Planning and Housing, Paris, France). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

All political levels in France have been mobilized to contrib- 
ute to achieving energy-saving objectives laid down by the Gov- 
ernment: the departments in particular are making considerable ef- 
forts in the housing field and in the tertiary sector. The Ministry of 
Urban Planning and Housing has set up instruments for studies in 
order to assess energy-saving and renewable energy sources at de- 
partment level. Using these instruments, the departmental divisions 
of the Ministry offer their support to the authorities of the depart- 
ments, i.e. the General Councils, of whom thirty out of one hun- 
dred have already undertaken a program of study and action, in- 
tended to speed up work related to energy savings and the promo- 
tion of renewable sources of energy. Two examples are used as a 
concrete illustration of the steps that have been undertaken. 


30857 (DOE/CE/27460—T8, pp J.84-J.91) Industrial 
policy for energy saving new housing. Olive, G. (Ministry of 
Urban Planning and Housing, Paris, France). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The objective of the national French program to save 
energy in new dwelling to be constructed from 1985 onwards is to 
reduce by half the total energy consumption of these dwelling in 
comparison with those built in the seventies, which respected the 
1974 thermal regulation. This objective is ambitious and necessitates 
a development program. In order to orient this program, nine 
themes have been selected: insulation, fenestration, solar passive 
systems, air management, control systems, space heating and DHW 
plants using electricity, space heating and DHW plants using gaz, 
space heating and DHW plants using solar energy, heat pumps. 
Specifications, founded on all the previous word of research and 
experimentation, have been proposed to manufacturers. A very 
speedy answer is being given, since some products are already 
present on the market. 


30858 (DOE/CE/27460—T8, 
energy-conservation program in buil B. (Min. 
istry of Housing/National Building Agency, gen, 
Denmark). Aug 1984. American Council for an Energy-Ef- 
ficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The paper gives a view of the Danish actions to save energy 
in buildings, in particular existing buildings and in particular in rela- 
tion to space heating. Since 1975 Denmark has implemented several 
energy conservation programs. The paper gives a review of Danish 
grant legislation to buildings and is mainly focused on Act on Re- 
duction of Energy consumption in buildings, which is the most im- 
portant instrument employed in the efforts to reduce energy con- 
sumption. Where conditions permit, the act aims at bringing exist- 
ing buildings up to the standards applying to new buildings. The 
grant scheme will continue until the end of 1984, and after 1. Janu- 
ary 1985 a requirement to documentation of the energy condition 
of a building in the even of sale will come into force. As far as 
public buildings are concerned, the act calls for efforts to be made 
to complete the necessary work to bring these into reasonable 
energy condition before the end of 1989. 3 figures, 5 tables. 


p J.92-J.108) Danish 
Petersen, in- 
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30859 (DOE/CE/27460—T8, pp J.109-J.126) Energy ef- 
ficient in Sweden. Schipper, L. (Lawrence Berkeley 
Lab., CA). Aug 1984. American Comal for an Energy-Ef- 
ficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number 1187005143. 

In Doing better: Setting an agenda for the second decade: 


Volume J, Proceedings from the panel on programs outside of the 
United States. 


Swedish homes use 30-50% less heat, adjusted for climate 
and house size, than do homes in the US. Swedish technology often 
saves energy at lower cost per unit of energy saved than for the 
similar technologies in the US. Moreover, Swedes have saved 
energy because it was profitable to do so; they were not forced to 
do so by draconian regulations. Instead a healthy partnership of pri- 
vate initiative, public financing incentives and research and demon- 
stration, and a long time horizon on the part of house buyers, build- 
ers, and occupants, combined to provide the greatest indoor com- 
fort in the OECD at the lowest cost. The technical achievements 
that allowed these savings in Sweden are transferable to the US 
and should be economically attractive in the US as well. 6 figures, 
1 table. 


30860 (DOE/CE/27460—T8, pp J.127-J.1.44) Oper- 
ation, maintenance, and energy management for residential 
buildings in Denmark: a sample program. Segal, M.J. Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Denmark's conservation policies use the approach of im- 
proved operation and maintenance to achieve energy management 
by having building owners invest in efficient heating systems. A 
review of heat consultant ordinances relating to oil-fired system 
regulations demonstrates the success of the concept. The program 
involves a contract with the heat consultant, followed by an inspec- 
tion and regular monitoring of energy consumption and test effi- 
ciency of the equipment. Despite a low investment cost, partici- 
pants were able to realize an 11% saving in 1982. Long-term bene- 
fits include the extension of both building and equipment service 
life. Knowledge and motivation on the part of the building energy 
manager/operator are essential. 


30861 (DOE/CE/27460—T8, pp J.145-J.156) Heat 
buildings 


pumps and heat recovery in of the Federal Republic 
of Germany. Stoy, B. (Rheinisch-Westfaelisches Elektrizi- 
taetswerk, Essen, West Germany). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number 1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The Federal Republic of Germany is succeeding in decou- 
pling energy consumption from economic growth. A positive role 
was played by the electric engineering industry and by consumers 
in the development and use of energy-efficient heat pumps and heat 
recovery equipment that allows the multiple use of energy. An- 
other important factor was improvements and expanded use of heat 
insulation. The author describes how these new technologies have 
improved energy balance in home heating; heat recovery opportu- 
nities in large buildings, swimming pools, and in trade; and heat 
pumps based on cold energy sources, bivalent heating, and other 
applications. He assesses the state of the heat pump technology and 
traces trends in applications. 3 figures. 


ment potential of an energy conservation pro- 
gram. Warren, A. (Association for the Conservation of 
Energy, London, England). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 


30862 (DOE/CE/27460—T8, pp J.157-J.170) Employ- 
expanded UK 
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The employment potential of an expanded energy conserva- 
tion program directed principally at reducing space heating has 
been assessed over a ten year period, for two levels of investment. 
Of the total number of jobs created, two-thirds would be direct 
(that is, employed in installing or manufacturing energy conserva- 
tion equipment and materials. Of these, well over half would be in- 
volved exclusively in installation). The jobs created by such a pro- 
gram would be largely unskilled or semi-skilled, with a high pro- 
portion of these jobs occurring in the inner city areas of high un- 
employment. Such a program would also provide social benefits in 
terms of reduced fuel bills for those most in need - lower income 
groups, unemployed people, single parent families and pensioners. 
These groups spend well above the average proportion of income 
on keeping warm. Estimates are also made for the negative employ- 
ment impact, the total investment costs of the programs, the annual 
value of energy savings accruing, and the internal rate of return of 
the program. The conclusion is drawn that the use of public money 
in this area is cost-effective, socially beneficial, resource saving and 
extremely labor intensive. 3 figures, 6 tables. 


30863 (DOE/CE/27460—T8, pp J.189-J.193) Effectively 
utilizing energy data to enhance community energy planning. 
Fey, J.C. (City of Tacoma Energy Conservation Office, 
WA). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The City of Tacoma, Washington developed an energy data 
base to assist with community energy planning and to help the Bon- 
neville Power Administration with its forecasting and planning. 
Data sources included billing and consumption information from 
the local utility and the county assessor's file of commercial and in- 
dustrial property. The data base allows the city to track trends in 
construction and consumption, including the monitoring of building 
characteristics in order to predict energy use. Future uses can also 
help in the event that energy curtailments become necessary. 3 
tables. 


30864 (DOE/CE/27460—T8, pp J.194-J.209) Financing 
multifamily energy conservation private funding for energy 
loans. Freedberg, M.; Schumm, D. (Center for Neighbor- 
hood Technology, Chicago, IL). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number 187005143. 


In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

This paper describes a successful pilot multifamily energy 
loan program conducted jointly by the Center for Neighborhood 
Technology (CNT) and the Community Investment Corporation 
(CIC) in Chicago. A $550,000 loan pool was created by five local 
banks and savings and loan associations; Solar Bank funds reduced 
the interest rate to as low as 6%; and comprehensive technical 
services were provided to the building owner. The program was 
developed to meet the growing energy needs of Chicago’s large 
multifamily housing stock - and particularly the 300,000 units in the 
3-49 unit range. These are generally three-story, flat roof, masonry 
buildings, with gas-fired, centrally heated one-pipe steam systems. 
Energy costs now average $800 to $1000 a unit, with annual energy 
consumption ranging from .65 to 1.7 therms/square foot/year. The 
paper describes the unusual full service nature of the program. Fi- 
nancing of up to $2000/unit was provided at 1% above prime with 
an effective reduction to between 6 and 8% through the Solar 
Energy and Energy Conservation Bank, and terms of seven to ten 
years. A package of technical services is also provided, including 
an energy audit, construction specifications, bidding, construction 
assistance, energy management training, and performance monitor- 
ing. The program involves 346 units in 18 buildings, with projected 
retrofit costs of $562,000 averaging $826 per unit or $15,887 per 
building. Projected savings average 29% per building, with a pro- 
jected payback of 5.9 years. A major factor in achieving savings 
was the emphasis on quick payback mechanical energy conserva- 
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tion mechanical improvements, including balancing of the chron- 
ically poor heat distribution in the buildings. 4 tables. 


30865 (DOE/CE/27460—T8, pp J.210-J.215) Alliance 
to Save Energy/Institute for Human Development low income 
heating system retrofit program. Gathers, W.E. Jr. (Arma- 
tron International, Melrose, MA). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number TI87005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

The Alliance to Save Energy and Institute for Human De- 
velopment have established a program designed to increase the cost 
effectiveness of federal low income conservation programs through 
the use of several new technologies, primarily retrofits for existing 
central heating systems. The objectives of this program are: (1) to 
conduct research and development on new energy conservation 
technologies; (2) to make the results of the research and develop- 
ment widely available to policymakers who direct federally funded 
conservation programs, as well as informing the general public 
about these new technologies to save energy; (3) to assist about 20 
states to incorporate these new technologies into their low-income 
conservation programs; (4) to increase the cost-effectiveness of fed- 
erally funded low-income energy conservation programs. 


30866 (DOE/CE/27460—T8, pp J.230-J.237) Measuring 
savings in retrofitted oil heating equipment. Kensill, F. (Insti- 
tute for Human Development, Philadelphia, PA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

A Minnesota program to make the oil furnaces of low 
income residents more efficient by retrofitting a flame-retention 
burner that eliminates much of the off-cycle heat loss collected 
energy use data to compare with the previous year’s consumption. 
The author describes the procedures used in making these measure- 
ments and calculations, as well as noting opportunities for error due 
to weather and life style variations. The study concludes that 
steady-state efficiency would be a valid approach to forecasting 
fuel savings. 


30867 (DOE/CE/27460—T8, pp 5.238-1.245) New tech- 
nology to avoid gas shutoffs while protecting the interests of 
the low income, gas utilities, and the public. Kensill, W.; 
Painter, M.S. (Institute for Human Development, Philadel- 
phia, PA). Aug 1984. American Council for an Energy-Effi- 
cient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

As the cost of both natural gas and uncollectible accounts 
rises dramatically, many utilities have resorted to shutoffs to limit 
losses. In response, low income advocacy groups have proposed 
moratoriums on shutoffs and various plans to subsidize low income 
gas consumption. It appears that the cost of the subsidies proposed 
is far in excess of available federal and state funds for the purpose 
or of the public’s willingness to assist the poor. Two recently de- 
veloped devices can be utilized to make the subsidies go farther and 
to eliminate the rationale for any future shutoffs. The first device 
limits the amount of gas used by the heater as a function of outside 
temperature and ability to pay. The second device provides a fixed 
amount of hot water each day. The installed cost of both is $200. 
These two devices limit the liability of the utility and the public 
while assuring the low income customer who is willing to practice 
conservation habits of an adequate supply of heat and hot water. A 
small scale application in which these devices were offered on a 
voluntary basis to low income persons is described. Preliminary 
data indicate substantial savings while preserving the option of a 
comfortable living environment. 2 tables. 
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30868 (DOE/CE/27460—T8, pp J.246) Measuring sav- 
ings in retrofitted oil heating equipment. Kensill, F. (Institute 
for Human Development, ee PA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Project Retrofit ‘82 was a pilot program designed to test the 
cost-effectiveness of retrofitting oil-fired heating systems as a rou- 
tine measure in low income conservation programs. Over 1450 ret- 
rofits were installed and an evaluation based on measured oil con- 
sumption in 145 homes was completed. Oil consumption for the fol- 
lowing four groups of homes was measured and analyzed: (1) a 
flame retention oil burner was installed under the Alliance to Save 
Energy/Institute for Human Development program design and the 
steady-state efficiency of the heater was raised to 80% or higher; 
(2) building shell weatherization measures typical of those installed 
under Minnesota's DOE funded weatherization program (i.e., attic 
insulation, storm windows, and air infiltration measures were in- 
stalled); (3) Group 1 and Group 2 retrofits were installed; (4) con- 
trol group. No modifications installed. The cost of the retrofit 
measures including administration were: burner retrofit-$565; build- 
ing shell measures-$1350; both-$1915. Average reduction and fuel 
oil consumption were found to be as follows: burner retrofit-22.3 to 
27%; building shell measures-12.4%; both-29.2%; control (no meas- 
ures)-0.2%. Data and method of analysis as well as conclusions are 
discussed. 


30869 (DOE/CE/27460—T8, pp J.247-J.261) Criteria 
for mechanical energy saving retrofit options for single-family 
residences. Kweller, E. (National Bureau of Standards, 
Washington, DC). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Under the Weatherization Assistance Program the US De- 
partment of Energy (DOE) provides funds for energy-conserving 
building improvements in homes of low-income persons. In propos- 
ing to modify the program to also provide funds for energy-con- 
serving mechanical options, DOE requested that the National 
Bureau of Standards investigate energy-conserving mechanical op- 
tions that may be suitable for inclusion in the Weatherization As- 
sistance Program. This paper estimates energy savings, and pro- 
vides performance and selection criteria, for mechanical equipment 
options for single-family homes; all from prior studies reported in 
the literature. Performance and selection criteria are presented as 
advantages, disadvantages and limitations for each option. Four 
broad categories of energy-saving mechanical options were investi- 
gated: space heating, water heating retrofit options, heat pump 
water heaters, and recovery of central air conditioner waste heat by 
desuperheaters. Gas- and oil-fueled forced-air furnaces and hy- 
dronic (hot water) space-heating equipment were treated in this 
report. 43 references, 2 figures. 


30870 (DOE/CE/27460—T8, pp J.262-J.275) Same com- 
fort in buildings with one third of present electricity con- 
sumption. Norgard, J.S. (Technical Univ. of Denmark, 
Lyngby). Aug 1984. American Council for an Energy-Effi- 
cient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005143. 

In Doing better: Setting an agenda for the second decade: 


Volume J, Proceedings from the panel on programs outside of the 
United States. 


For more than a decade they have conducted research at 
their laboratory on the potential for improving the energy efficien- 
cy of electrical equipment in buildings. The work was originally an- 
alytical only, but has in recent years been expanded to include ex- 
perimental work. In this paper they review some of the analytical 
results in relation to actual development. In 1979 they found 
through analysis that two thirds of the electricity used domestically 
could be saved through what they then termed radical measures of 
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improvement. It has later turned out to be easier to achieve these 
savings than they then anticipated. Half of the savings can be 
reached today simply by choosing the most efficient equipment on 
the market. Some of the huge potential for electricity savings an- 
ticipated in the analyses have been confirmed by the experimental 
work they are conducting. This work consists in actually building 
prototypes of some of the common appliances. It is carried out in 
cooperation with manufacturers of appliances and components. For 
all buildings, including private dwellings, they discuss the uses of 
electricity for comfort in lighting, refrigerating, washing, pumping, 
ventilating, and cooking, and for other miscellaneous purposes, 
leaving out electricity used for hot water supply and space heating. 
The results presented are both from their analytical investigations 
and from their prototype experiments. The behavioral patterns used 
as background, such as size of refrigerator, patterns of washing, 
etc., are typical for Denmark today. but the technical results can in 
most cases easily be transferred to other countries. 8 references, 2 
tables. 


30871 (DOE/CE/27460—T8, pp J.276-J.292) Building 
owner's perspective on third party financing of energy effi- 
ciency projects. Rosenberg, M. (Technical Development 
Corp., Boston, MA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Commercial and institutional building owners are often de- 
terred from undertaking energy efficiency projects by the high ini- 
tial costs of engineering and construction; by their reluctance to 
assume the technical and financial risks associated with such 
projects; and by the magnitude of project management task. Vari- 
ous segments of the energy equipment and engineering industry 
have begun to offer comprehensive energy efficiency project man- 
agement and financing services in a performance contracting ap- 
proach designed to help building owners overcome the barriers. 
They offer many potential advantages over conventional contract- 
ing, but the structure of performance contracting arrangements 
raises a number of new consumer issues which must be addressed in 
order for the building owner to obtain maximum value from these 
transactions. This paper introduces performance contracting ap- 
proaches in which the vendor undertakes to provide financing for 
the improvements and to share with the customer the risk of finan- 
cial loss stemming from the project. Beyond this, the services pro- 
vided under performance contracts vary widely. Some simply fi- 
nance the purchase and installation of energy efficiency equipment, 
while a variety of more complex service arrangements undertake all 
capital improvements and operating responsibilities for the client's 
energy systems. The contractor or a third party investor usually 
owns the capital improvements over the duration of the contract 
and thus may be able to obtain tax benefits as well as fees from the 
client. 4 tables. 


30872 (DOE/CE/27460—T8, pp J.305-3.26) Residential 
energy use the OECD: 1970-1982. The bottom-up approach. 

L. (Lawrence Berkeley Lab., CA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T1I87005143. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

pant behavior and low-cost conservation projects were 
found to be the critical factor in a survey of energy consumption 
reductions in the Organization of Economic Cooperation and De- 
velopment (OECD) countries. The author summarizes the findings 
of the survey, notes variations among the different countries, and 
suggests ways in which shared information could be helpful to 
energy planners. Among the findings were that high-income con- 
sumers were able to make short-term investments more readily in 
order to lower their energy consumption. Long-term measures in- 
volving structural changes or new heating equipment accounted for 
only 25% of the change. The issues which emerge from the study 
involve the impact of high income on structural growth, the perma- 
nence of conservation efforts, the extent to which fuel substitution 
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is irreversible, the extent of future reductions as new stock is pur- 
chased, how much more energy can be saved, and the value of 
conservation programs. 18 references. 


30873 (DOE/CE/27460—T16, pp  B.5-B.13) High 

energy performance label in the context of French energy 
oa for new buildings. Aureau, E. (Ministry of cites 
Planning and Housing, France). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Since 1973, France had adopted a voluntary policy of re- 
duced energy consumption in new buildings. In this connection, the 
Ministry of Urban Planning and Housing took the step of creating 
the High Energy Performance Label in 1982, to meet the following 
objectives: (1) to encourage the building trade to start constructing 
new dwellings, the performance of which is superior to that called 
for by thermal insulation regulations currently in force, thus antici- 
pating the performance levels which will be required by future reg- 
ulations; (2) to enable all decision-makers (employers, house 
owners) to build such dwellings, by setting up dedicated financial 
aid programs; (3) to inform the future occupier more efficiently, 
concerning the essential quality of his dwelling, this being energy 
consumption for heating and the production of domestic hot water; 
(4) to stimulate suppliers of thermal equipment to the building 
trade, by creating a market for high energy performance dwellings; 
(5) to evaluate the technical and economic conditions for achieving 
this performance, with respect to the current financial and econom- 
ic constraints affecting the building trade and housing market. Ini- 
tial operations (7000 new dwellings are covered by this Label) of 
this technical action program, already demonstrate what the solu- 
tions are in the French context. Examples of projects are presented 
in paper. 


30874 (DOE/CE/27460—Ti6, pp B.14-B.28) Measured 
heating performance of new, low-energy homes: updated re- 
sults from the BECA-A database. Busch, J.F.; Meier, A.K.; 
Nagpal, T.S. (Lawrence Berkeley Lab., CA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Conn. Ave. N.W., Suite 535, Washington, DC 20036. File 
Number T187005135. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Innovation in new residential building design has significant- 
ly reduced the space heating portion of total annual energy con- 
sumption over the past 10 years. A number of studies have tried to 
characterize the performance of various designs, techniques ranging 
from highly instrumented research houses to large samples of simi- 
lar houses where only utility bills were collected, have found com- 
parisons difficult because of the large number of variables. Integrat- 
ed studies of measured performance into a common data and ana- 
lytic format try to provide important feedback to policy makers, 
builders and architects, and homeowners and lenders as to which 
conservation strategies really work. The authors have compiled 
heating performance data on 319 single-family, multifamily, and 
manufactured low-energy houses in the US, Canada, and Northern 
Europe. Where possible, they standardized the house’s measured 
furnace consumption for variations in internal gains and indoor 
temperature. The authors calculated several indicators of thermal 
performance, among them a k-value and balance temperature. The 
houses had an average k-value of 188 Watts/°C and balance tem- 
perature of 13°C. The authors found these houses had annual fur- 
nace outputs considerably less than that required for houses being 
built with current practice. For buildings with incremental conser- 
vation construction costs, they compared their cost-effectiveness 
and found that homes with superinsulation had the lowest cost of 
conserved energy, followed by passive and active solar. The au- 
thors continue to increase the number of homes in their database. 9 
references, 6 figures, 1 table. 
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30875 (DOE/CE/27460—T16, pp B.29-B.41) Humidity 
in attics - sources and control methods, Cleary, P. (Lawrence 
Berkeley Lab., CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number 1187005135. 
Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Guidelines for the control of moisture in attics are in a state 
of flux. The 1981 ASHRAE Handbook of Fundamentals gives only 
Past Practice, and notes that such practice might not be currently 
valid. Furthermore, in the past it was assumed that the attic was an 
inert structure on which moisture would either condense or pass 
through unaffected. Results are presented which show that the attic 
is in a constant state of flux, absorbing and releasing moisture. A 
mathematical model for predicting the moisture content of attic 
wood members is presented. The model is used to predict hour-by- 
hour attic air humidity ratio, and seasonal wood moisture content. 
Results are compared with measured data. The application of the 
model to the re-calculation of attic ventilation standards is dis- 
cussed, both with respect to condensation and wood rot. 20 refer- 
ences, 7 figures. 


30876 (DOE/CE/27460—T16, pp B.42-B.60) Seasona- 
lity of non-heating consumption: a study based on submeter 
data. Fels, M.; Rachlin, J.; Socolow, R. (Princeton Univ., 
NJ). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Conn. Ave. N.W., Suite 535, Washington, 
DC 20036. File Number T187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

By subtracting furnace submeter from whole-house meter 
readings, the variability of the energy consumed by appliances 
using the same fuel as the furnace is examined. Comparable analy- 
ses are performed on two sets of houses, one with gas and the other 
with electric heating. Although erratic month-to-month fluctuations 
occur in individual houses, median results for non-heating consump- 
tion show a strong sinusoidal pattern, for both fuels, with a peak in 
winter and a valley in summer. In order to verify the extent to 
which a variable-reference-temperature model such as the Prince- 
ton scorekeeping approach offers an accurate separation between 
heating and non-heating consumption, simulated consumption data 
as well as meter readings are used to investigate the effects of this 
seasonality on the model parameters. It is found that the model's 
estimate of base-level consumption represents the level of consump- 
tion in summer while, on average, the increased non-heating con- 
sumption during the remainder of the year loads systematically 
onto the model's estimate of heating consumption, without deterio- 
rating its performance. A new method for approximating the result- 
ing hidden nonheating component of consumption from whole- 
house billing data is proposed. Thus a new interpretation of Nor- 
malized Annual Consumption is derived, in terms of three compo- 
nents: base level, hidden non-heating, and heating consumption. 7 
references, 6 figures, 3 tables. 


30877 (DOE/CE/27460—T16, pp B.61-B.72) Develop- 


ing energy efficiency guidelines for residential underwriting: 
the Shelter Frahm, A. (Western Re- 
sources Institute, Seattle, WA). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

A uniform rating system for residential energy efficiency has 
been developed as part of the Shelter Industry Program in the Pa- 
cific Northwest by lenders, appraisers, realtors and other members 
of the shelter industry. The lending community is using energy rat- 
ings in the underwriting process, and lenders are making positive 
adjustments in underwriting ratios for more efficient homes. The 
result is that more potential homebuyers are qualifying to purchase 
energy-efficient homes. This paper outlines the development of 
benchmark utility costs. Benchmarks are used by lenders in under- 
writing home loans as a comparison with the Uniform Energy 
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Rating System energy cost estimates. The paper discusses the defi- 
nition of average energy use and energy cost; the research effort to 
find good quality, useful data; the shape and form of the product; 
and work still needed to refine the benchmarks. 


30878 (DOE/CE/27460—T16, pp B.73-B.93) Pennsylva- 
nia housing stock and energy conservation survey. Gallagher, 
J.T.; Deklinski, J.; Desmond, D.J. (Pennsylvania Governor's 
Energy Council, Harrisburg). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Conn. Ave. N.W., 
Suite 535, Washington, DC 20036. File Number 
TI87005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

In order to develop effective policies and programs for the 
buildings sector, the Governor’s Energy Council (GEC) needed ac- 
curate data about the physical characteristics of Pennsylvania's 
housing stock and the attitudes of residents regarding energy con- 
servation. Accordingly, the GEC secured an independent contrac- 
tor to conduct a structured survey of two thousand single-family 
detached homes and attached rowhomes. A primary objective was 
to obtain statistically significant results for the state population as a 
whole, for low-income weatherization recipients, and for each 
major gas and electric utility service territory. The paper will detail 
the findings of the survey, interesting crosstabulations of data, and 
the implications of the survey for existing and future energy poli- 
cies. Information collected through the survey included the follow- 
ing: (1) physical characteristics (based on actual observation) of the 
states single family housing stock, including all energy related fea- 
tures (fuel type, amount and type of insulation, condition of heating 
system, etc.); (2) energy use data for the statewide sample, and 
before and after energy use data for a simple of homes weatherized 
through the DOE Low-Income Weatherization Program; (3) atti- 
tudes and opinions of homeowners and renters on a wide range of 
energy related issues; and (4) demographic characteristics of all 
households surveyed. 1 table. 


30879 (DOE/CE/27460—T16, pp B.94-B.106) Brezisol 
dynamic insulation system: an implementation example in 
compiegne. Ginefri, J.; Amoros, G. (Ministry of Urban Plan- 
ning and Housing, Paris, France). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

This paper describes a real size building experiment for resi- 
dential premises, applying a dynamic helio-parieto dynamic insula- 
tion system association with heat pumps, for central heating and 
domestic hot water production. This operation concerns 51 flats, 
and is located in the Paris area in France. Following a brief reca- 
pitulation of French thermal insulation regulations concerning resi- 
dential premises, the authors describe the architectural and techni- 
cal design of the project, with details of the insulation principles 
and the heating system used. A description is also included of the 
measurement data acquisition system installed, for analysis of the 
thermal performance of the building. Calculated energy consump- 
tion value are compared with the initial measurement results ob- 
tained during the period October 1983 to June 1984. 8 figures. 


30880 (DOE/CE/27460—T16, pp B.107-B.121) Meas- 
ured energy savings from residential retrofits: updated results 
from the BECA-B project. Goldman, C. (Lawrence Berkele 
Lab., CA). Aug 1984. American Council for an Energy-Ef- 
ficient Economy, 1001 Conn. Ave. N.W., Suite 535, Wash- 
ington, DC 20036. File Number T187005135. Contract 
AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

This study summarizes measured data on energy savings 
from conservation retrofits in existing residential buildings. Initial 
data from the Buildings Energy-Use Compilation and Analysis 
(BECA) residential data base were presented in the 1982 ACEEE 
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Summer Study. The authors have updated the compilation and 
present results from approximately 115 data sources (almost double 
the size of the initial study) in four general categories: utility-spon- 
sored conservation programs, low-income weatherization programs, 
research studies, and multi-family buildings. Aggregate and individ- 
ual household energy consumption and retrofit cost data were ana- 
lyzed and express results from retrofit projects in a standardized 
format; in the process, a summary of current retrofit experience and 
identify major data gaps. 8 figures, 1 table. 


30881 (DOE/CE/27460—T16, pp B.122-B.134) Rating 
the heating energy efficiency of homes and small buildings. 
Hodges, L. (iowa State Univ., Ames). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Existing measures of the heating energy efficiency of build- 
ings, such as the Thermal Integrity Factor, are unsatisfactory be- 
cause they do not give consistent results for identical homes, due to 
occupants’ lifestyles and other factors. Two related new, more sat- 
isfactory indexes, developed by the Iowa State University Energy 
Extension Service, have been used since 1981 for research purposes 
and with the general public. The Home Heating Requirement 
(HHR), which has units of W/C° [watts per Celsius degree] or 
Btu/F°-day [Btus per degree-day], is the ratio of the total amount 
of heat from all sources actually delivered to the interior of the 
home during the coldest months divided by the heating degree-days 
(or equivalent) based on the average indoor temperature. The 
Home Heating Index (HHI), which has units of W/C°-m? or Btu/ 
F°-day-ft?, is the HHR divided by the interior area of the home. 
The HHR and HHI can be determined for unbuilt homes from 
design drawings and can be estimated for existing homes from read- 
ily-available energy records such as utility bills. This paper de- 
scribes: (1) the definition and calculation of the HHR and HHI; (2) 
several related measures which incorporate the effects of heating 
system efficiency and thermostat settings; (3) experiences in using 
the HHI with the general public; (4) the results of two random sur- 
veys in central Iowa, one of 440 existing homes and the other of 50 
newer homes; and (5) possible uses of the HHI and related quanti- 
ties by homeowners, builders, designers, realtors, lenders, and gov- 
ernment agencies and building code officials. 5 tables. 


30882 (DOE/CE/27460—T16, pp B.135-B.143) Home 

energy rating systems: sample approval methodology for two 
tools. ek teen Y.J.; Dickinson, B.; Hsui, C.; Rosenfeld, A.H.; 
Wagner, B.S. (Lawrence Berkeley Lab., CA). Aug 1984. 
American Council for an Ener Efficient Economy, 1001 
Conn. Ave. N.W., Suite 535, m, DC 20036. File 
Number T187005135. Contract ACO03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Over the past ten years a number of systems have been de- 
veloped to rate the energy efficiency of single-family houses. These 
systems can be categorized as either calculational, prescriptive, or 
performance systems. Calculational systems range from simple 
degree-day methods to large computer simulation codes. Prescrip- 
tive systems are derived from calculations, but require only simple 
arithmetic to produce points, labels, and, in more elaborate ones, 
actual energy use. Performance systems are those that use past utili- 
ty bills as a basis for assigning ratings. Of the 86 systems reviewed 
in a 1982 study, 59 are prescriptive, 24 are calculational, and only 3 
are performance. At present, different rating systems are apt to give 
divergent values due to differences in their assumptions as well as 
calculational methods. If the public is to accept the validity of 
rating systems, there must be a method to assess their accuracy and 
to certify those that are technically reliable. The certification pro- 
cedure can also diagnose those areas where rating systems need im- 
provement, and suggest ways of bringing compatibility to the 
present chaos in rating system numbers. 9 references, 4 tables. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Bulidings 


30883 (DOE/CE/27460—T16, pp B.144-B.158) Criteria 
for mechanical energy savings retrofit options for single- 
family residences. Kweller, E. (National Bureau of Stand- 
ards, Washington, DC). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number T187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Under the Weatherization Assistance Program the US De- 
partment of Energy (DOE) provides funds for energy-conserving 
building improvements in homes of low-income persons. In propos- 
ing to modify the program to also provide funds for energy-con- 
serving mechanical options, DOE requested that the National 
Bureau of Standards investigate energy-conserving mechanical op- 
tions that may be suitable for inclusion in the Weatherization As- 
sistance Program. This paper estimates energy savings, and pro- 
vides performance and selection criteria, for mechanical equipment 
options for single-family homes; all from prior studies reported in 
the literature. Performance and selection criteria are presented as 
advantages, disadvantages and limitations for each option. Four 
broad categories of energy-saving mechanical options were investi- 
gated: space heating, water heating retrofit options, heat pump 
water heaters, and recovery of central air conditioner waste heat by 
desuperheaters. Gas- and oil-fueled forced-air furnaces and hy- 
dronic (hot water) space-heating equipment were treated in this 
report. 43 references, 2 figures. 


30884 (DOE/CE/27460—T16, pp B.159.-B.171) Build- 
ing science practice and the airtight envelope. Lischkoff, J.K.; 
Lstiburek, J.W. (Univ. of Toronto, Ontario). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Conn. Ave. N.W., Suite 535, Washington, DC 20036. File 
Number T187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Optimum thermal performance and durability are major con- 
siderations in the design of building envelopes. Airtightness is the 
means by which these goals may be achieved. However, the builder 
must be aware that an airtight envelope has a significant impact on 
indoor air quality and ventilation, interstitial moisture accumulation 
and interior relative humidities. The authors present a solution into 
affordable, maintainable airtightness by utilizing gypsum board (or 
drywall) as the air barrier and a paint film as the vapor retarder. 4 
figures, 2 tables. 


30885 (DOE/CE/27460—T16, pp B.172-B.182) Lessons 
learned from the BPA solar homebuilders program. 
McKinstry, M.; Lambert, L. (Bonneville Power Administra- 
tion, Portland, OR). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number 1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

From October 1982 through September 1983, 16 new, 
energy-efficient solar homes were monitored by BPA for thermal 
performance. The homes were located in Portland, Oregon, and 
Spokane, Washington. Use was made of the Class B passive solar 
monitoring methodology, as developed by the Solar Energy Re- 
search Institute. Results will be presented, including: (1) monthly 
energy balances for the homes (and system efficiencies derived 
from their balances); (2) comparison between measured and design 
tool predicted performance; and (3) design recommendations re- 
garding thermal mass, air handling, etc., developed from analysis of 
the monthly and hourly data. 6 references, 6 tables. 


30886 (DOE/CE/27460—T16, pp B.183-B.192) Market 
housing 


response for affordable the results of the energy-effi- 
cient home project of Oregon. Miller, K.; Havener, G.; Ta- 
bachnikov, A. (Bonneville Power Administration, Portland, 
OR). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Conn. Ave. N.W., Suite 535, Washington, 
DC 20036. File Number T187005135. 
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In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

The added cost of conservation measures and their impact 
on affordability of lower priced homes has been controversial. Es- 
pecially in times of high mortgage interest rates, any increase in 
costs to the builder which may reduce the pool of eligible buyers 
for starter homes are strongly resisted by the housing industry. This 
paper describes a completed project which was coordinated by the 
Energy Efficient Housing Group, sponsored by the Bonneville 
Power Administration. The project addressed the marketability of 
efficient lower priced homes. The project created an opportunity 
for builders to voluntarily upgrade thermal performance of home 
designs. The driving force behind the project was a pool of low- 
interest rate mortgage money (9 3/4%, 30-year fixed rate) provided 
by the Oregon Department of Commerce Housing Division. The 
mortgage capital was serviced by a savings bank which was willing 
to consider monthly energy savings in its loan qualification of 
buyers. Fourteen homes were built and sold; they are being triple- 
metered, and partial energy usage data is presented in the paper. 
Government monies invested in this project were leveraged at a 
ratio of 1:40. A highly successful design/build competition resulted 
in 68 entries, providing an ample selection of reliable builders and 
quality designs. These homes are projected to save over 2.8 million 
kWh’'s over the 30-year term of their mortgages in comparison to 
houses built to current Oregon code. 1 table. 


30887 (DOE/CE/27460—T16, pp B.193-B.206) Raising 
the energy efficiency of manufactured housing. Mills, E 
(Lawrence Berkeley Lab., CA). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
T1I87005135. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Even though manufactured homes represent only about 7% 
of the existing stock, new starts in 1983 numbered nearly 440,000 or 
29% of all new single-family housing. In terms of purchase price 
mobile homes represent a large fraction of affordable new housing, 
yet they have higher energy intensities and their occupants pay $3.5 
billion in annual energy bills (for 0.36 EJ/year) at average prices 
often higher (due in part to greater use of electricity and LPG) 
than those paid by occupants of site-built homes. Monitored per- 
formance data for manufactured homes is scarce, especially for 
cooling and water heating energy consumption which, due to geo- 
graphic distribution, may be in fact more important to energy con- 
sumption by the stock than is heating. They compare available 
heating energy use data for 39 energy-efficient manufactured homes 
built in the US and abroad. The most successful house uses only 
12.3 k3/(m?-C). In contrast, mobile homes built to HUD standards 
use an average of 229.3 kJ/(m?-C). Simulated performance of 
Swedish panelized homes and new domestic designs are also pre- 
sented. Retrofitted mobile homes in Minnesota had lower initial 
energy use than comparable site-built homes and demonstrated 
poorer economic performance. The authors review recent research 
and proposed policies, including the prospects for energy ratings. 
The need to optimize the economic and energy performance of 
these unique dwellings is a worthwhile component of a buildings 
research agenda. 22 references, 1 figure, 4 tables. 


30888 (DOE/CE/27460—T16, pp B.207-B.220) Dynam- 
perf 


ic test method for the thermal 
model set-up, test design, measurements, parameter estimation 
and simulation. Nielsen, A.A.; Nielsen, B.K. (Technical 
Univ. of Denmark). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number 1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

The paper describes a dynamic test method for setting up a 
model for the thermal performance of a small house. The heat loss 
coefficient and other equivalent thermal parameter are determined. 
The model equations are based on the analogy between a house 
considered a simple one-dimensional, single-cell thermal system and 
a simple RC-circuit. 11 references, 4 figures, 2 tables. 


ormance of small houses: 
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30889 (DOE/CE/27460—T16, pp B.221-B.234) Two 
energy conserving demonstration house case histories. Oberg, 
B.W.; Jacob, T.R. (Owens-Corning Fiberglass Technical 
Center, Granville, OH). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number T187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Case histories of houses constructed in Madison, Wisconsin, 
and Dallas, Texas, are presented. A popular mid-market plan for 
each participating builder was selected and modified to yield a sub- 
stantial change in predicted annual heating and cooling energy con- 
sumptions but with a minimum of change to the appearance. Re- 
sulting performance of each house is compared to projections. Ex- 
cellent agreement was found between measured and projected per- 
formance with significant reduction in heating and cooling energy 
over original designs. The redesign of the two homes consisted of 
plan, orientation, thermal envelope, infiltration control, and con- 
struction technique. Analysis of the details and construction process 
is presented showing practical construction techniques to imple- 
ment the designs in the field. Energy analysis was performed using 
the Thermal Crafted Home program of Owens-Corning Fiberglas. 
An overview of the field testing and data collection system is pre- 
sented which included blower door infiltration measurements and 
infrared scans, and an hourly measurement of weather parameters, 
room temperatures, and component power consumptions. Both 
latent and sensible owner occupancy were simulated which were 
identical to that assumed in the energy analysis. 10 references, 9 fig- 
ures, 2 tables. 


30890 (DOE/CE/27460—T16, pp B.235-B.246) Postin- 
sulation on roofs using weather exposed mineral wool. Olsen, 
A.D. (Technological Institute, Denmark). Aug 1984. Ameri- 
can Council for an Energy-Efficient Economy, 1001 Conn. 
Ave. N.W., Suite 535, Washington, DC 20036. File Number 
T187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Outer postinsulation on roofs using weather exposed mineral 
wool shows, that glasswool and rockwool have good thermal quali- 
ties to this purpose. The aim of this work is to make a pilot investi- 
gation of the weather exposed mineral wool used as postinsulation 
on roofs. Measurements of 9 different weather exposed roof sec- 
tions have been carried out during a 2 years period. The postinsula- 
tion consists of 100 mm mineral wool mounted on top of a corru- 
gated steel sheet roofing above a loft room. The roof pitch is 35° 
The loft room is thermal insulated with 100-150 mm expanded pol- 
ystyrene. The measurements show that the freely postinsulated roof 
in average insulates just as well as the same roof covered with roof- 
ing felt on the top of the insulation. The economics for the postin- 
sulation are favorable, if the roof from the beginning is slightly in- 
sulated and calls for maintenance of the surface. 2 figures, 6 tables. 


30891 (DOE/CE/27460—T16, pp _ B.247-B. apt Im- 
provements in glazings - SERI materials research in progress. 
Potter, T.F. (Solar Energy Research Institute, Golden, CO). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Conn. Ave. N.W., Suite 535, Washington, DC 
20036. File Number 1187005135. Contract AC02- 
83CH10093. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Progress in two areas with significant long-term potential for 
improving the thermal performance of apertures is summarized and 
evaluated. Removing interglazing gasses may greatly reduce the 
conductive/convective thermal transfer through multiple pane glaz- 
ings. Evacuated glazings now under investigation show the expect- 
ed high resistance to thermal conductance and convection; labora- 
tory-scale demonstration units have been produced with laser 
sealed edges. Another approach, more applicable for cooling load 
offset, addresses the possibility of electrically controlling the trans- 
mission of solar radiation through windows. Electrochromic glaz- 
ings can be operated by means of low-voltage switching to adjust 
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the visual and infrared transmittance of the aperture. Both concepts 
are discussed in relation to (1) the overall goal of greatly reducing 
unwanted gains and losses through windows and (2) the commer- 
cially available alternatives to these concepts. Analyses of optimal 
characteristics and recent technical advances at SERI are de- 
scribed, and future research requirements are sketched. 15 refer- 
ences, 5 figures. 


30892 (DOE/CE/27460—T16, pp B.259-B.269) Energy 
calculation slide rules for single-family houses. Ritschard, R.; 
Huang, Y.; Verzhbinsky, G.; Turiel, I.; Wilson, D. (Law- 
rence Berkeley Lab., CA). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Conn. Ave. N.W., 
Suite 535, Washington, DC 20036. File Number 
1187005135. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

As part of a Department of Energy sponsored program, a 
simplified energy analysis method was developed for site-built, 
single-family houses consisting of a set of slide rules with inter- 
changeable inserts, plus a user’s manual with additional tables for 
optional correction terms. Together these two items allow users to 
estimate the energy savings and to determine the effectiveness of a 
large range of conservation measures for houses built anywhere in 
the US. The technical foundation for the slide rules is a large data 
base of over 10,000 computer simulations created using the DOE- 
2.1A energy simulation code. They analyzed this data base and re- 
duced it to sets of tables showing the incremental savings due to 
various conservation measures for different house types in different 
locations. The slide rules are graphic representations of these tables, 
and permit users to recreate the data base by simply aligning the 
appropriate tabs. The slide rule calculates changes in energy use as 
a function of building characteristics, equipment efficiency and lo- 
cation recreating the results of a complex state-of-the-art analytical 
procedure without substantially sacrificing accuracy or requiring 
special technical knowledge. Current research efforts are aimed at 
improving the simplified calculation procedure and transforming it 
from a slide rule to a computerized format. This computerized ver- 
sion will be more powerful and flexible, and can be used both as a 
research tool by energy and policy analysts, and as a non-technical 
energy calculation tool by architects, home builders, home owners, 
and others in the building industry. 2 references, 2 figures, 3 tables. 


30893 (DOE/CE/27460—T16, pp B.270-B.282) Verifi- 
cation of building energy analysis simulations using an exist- 
ing building performance data base. Sorrell, F.Y.; Lucken- 
bach, T.J.; Hollingsworth, D.K. (North Carolina State 
Univ., Raleigh). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Conn. Ave. N.W., Suite 
535, Washington, DC 20036. File Number TI87005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Reduction in seasonal energy use has long been the central 
issue in evaluating the merits of residential energy conservation 
technologies. However, for those homes where electrical energy is 
the primary means of space heating or cooling, the management of 
energy use is of equal interest. Since electricity is more expensive 
to supply during times of peak demand, some electric utility compa- 
nies are beginning to charge for electricity based on the time of day 
when it is used. As electrical load management gains importance, 
an increasing emphasis is being placed on the hourly energy use 
pattern, or load curve, produced by a given technology. Computer 
simulation programs that perform an hourly building energy analy- 
sis are potentially powerful tools for predicting the hourly energy 
use of houses which incorporate various energy alternatives. The 
North Carolina Alternative Energy Corporation has established a 
program to use two of these simulations, the Electric Power Re- 
search Institute’s EMPS-2.0A and the Department of Energy's 
DOE-2.1B to quantify these hourly energy use patterns. As part of 
that program, an investigation is presently underway to assess the 
accuracy and usability of the simulations by comparing the simula- 
tion results to data from existing buildings. The hourly energy use 
predicted by EMPS-2.0A and DOE-2.1B is compared with the 
actual energy use of 4 single-zone test buildings which were built 
and monitored by the National Bureau of Standards. The test 
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period covers 72 hours both in March and in August. Comparisons 
of energy use, indoor temperature, and attic temperature are report- 
ed. Conclusions concerning the ease of use of each model and an 
approach to the problem of entering the monitored weather data 
into each model will be discussed. 5 references, 8 figures, 3 tables. 


30894 (DOE/CE/27460—T16, pp B.299-B.312) Verifi- 
cations of building energy use models: a compilation and 
review. Wagner, B.S. (Lawrence Berkeley Lab., CA). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Conn. Ave. N.W., Suite 535, Washington, DC 20036. 
File Number 1187005135. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

Computer models of building energy use currently play a 
fundamental role both in theoretical studies of energy conservation 
and in actual conservation programs. The success of these and new 
applications (e.g. home energy ratings) hinges to a large degree on 
the accuracy of model predictions. To test model accuracy, a 
number of studies have compared model predictions to measured 
energy use in actual buildings. Because the studies span a wide 
range of model complexity, quality of input and consumption data, 
and type of verification intended, this compilation categorizes and 
reviews over two dozen studies, comprising about 100 simulations 
of building energy use, performed with 18 models, each using any- 
where from 1 to 243 buildings. This paper summarizes the results of 
individual studies, discusses the effects of monitoring detail, time 
scale of predictions, occupancy, and type of verification performed, 
and outlines some implications for the use of models in both theo- 
retical and field applications. This is an ongoing compilation to 
which contributions both of data and methodological suggestions 
are invited. 5 references, 6 figures. 


30895 (DOE/CE/27460—T17, pp F.3-F.22) Energy con- 
servation and public policy: the mediation of individual behay- 
ior. Archer, D.; Pettigrew, T.F.; Costanzo, M.; Iritani, B.; 
Walker, I.; White, L.T. (Univ. of California, Santa Cruz). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number TI87005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

Efforts to influence individual behavior frequently assume, 
explicitly or not, that behavior is determined by individual attitudes 
and rational decision-making. New survey data on energy conserva- 
tion show that the attitude and rational theoretical models are se- 
verely flawed. These data indicate there are three different forms of 
conservation behavior (habits, devices, and solar) rather than one 
alone, and that none of the three can be explained by simple formu- 
lations of attitudes and rational decision-making. These findings cast 
serious doubt on the utility of many current conservation policies 
and programs. Evidence on the factors that do affect conservation 
behavior is presented, and more promising paradigms for energy 
conservation policy are indicated. 20 references, 8 tables. 


30896 (DOE/CE/27460—T17, pp F.23-F.38) Production 
efficiency approach to the study of household energy use. 
Baxter, L.W.; Wirtshafter, R.M. (Univ. of Pennsylvania, 
Philadelphia). "Aug 1984. American Council for an Energy- 
Efficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number 1187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

A new method to examine energy use in households applies 
the methods used to analyze industrial or business productive effi- 
ciency. Households are viewed as service provision centers orga- 
nized to provide the occupants with a variety of service outputs, 
such as heat or hot water. Energy is treated as an input in the pro- 
vision of these services. The method emerging in the literature con- 
cerned with the evaluation of the efficiency of productive activities 
involves the estimation of frontier production functions and the 
measurement of the efficiency of productive units relative to the 
frontier. This approach is applied here to develop a comparative 
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measure of household service provision efficiency. A household is 
efficient when the maximal amount of service output is provided 
with a given level of resource inputs. Using data from the 1979 
Household Screener Survey, a typology of households is construct- 
ed, and a frontier production function is estimated from input and 
output data for each observation, with household types exhibiting 
the best service provision practices defining the frontier. Certain 
factors associated with variations in efficiency are identified, and 
their importance is discussed. The actual results of this study are 
not as significant as the method itself. 16 references, 2 figures, 3 
tables. 


30897 (DOE/CE/27460—T17, pp F.52-F.66) Energy 
use among the low-income elderly: a closer look. Diamond, 
R.C. (Lawrence Berkeley Lab., CA). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T1I87005139. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

An investigation of energy use in a public housing project 
for the elderly continues to turn up unexpected findings regarding 
the importance of occupant behavior in actual energy consumption. 
Detailed examination of eighteen months of utility bills for each 
unit in the project shows wide variation (on the order of 10-1) in 
both summer and winter. Because they found little correlation be- 
tween energy use and climate, construction quality, and thermostat 
settings, they examined additional behavior and attitudinal data col- 
lected from interviews for clues to the large variations observed. 
Factors affecting the energy used by individual residents as well as 
by groups of high and low users are presented. Differences in the 
residents’ health and comfort, the level of satisfaction with the heat- 
ing/cooling system, the degree of understanding and control exer- 
cised, attitudes toward conserving, and income and status, all 
appear to be variables underlying the wide divergence in energy 
usage. 12 figures, 2 tables. 


30898 (DOE/CE/27460—T17, pp F.67-F.79) Interest in 
residential peak leveling electric rates: is there hope?. EI- 
worth, J.T.; Doob, L.W. (Seattle Research Center, WA). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number TI87005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

An experiment was performed in which five different com- 
munications concerning time-of-use (TOU) or peak reducing elec- 
tricity rates were sent to a sample of 4893 Massachusetts homes. 
The four experimental communications represented a combination 
of two themes: potential economic gain versus potential economic 
gain with reference to a global concern for the energy crisis and a 
question format versus a slice of life format. The fifth was a control 
communication, which was designed as a facsimile of communica- 
tions utility companies have used as bill inserts describing time-of- 
use rates. The number of recipients asking for more information on 
TOU rates, via a postage paid postcard enclosed with each commu- 
nication, served as a behavioral measure of interest in TOU rates. 
The responses during a telephone interview two weeks after the 
communications had been mailed provided additional information 
on the effectiveness of the five approaches as well as an overall 
measure of interest in the rate. It was found that (1) people are re- 
ceptive to the concept of TOU rates based on their attitudes and 
the number of appliances that can be switched to off peak hours; 
(2) as measured by the number of postcards returned, communica- 
tions emphasizing both global and economic concerns were more 
effective in recipients remembering the communications and their 
familiarity with TOU rates than economic concerns alone; (3) the 
control communication was more effective due to a description of 
disadvantages of TOU rates than the communication with a ques- 
tion format and an emphasis on economic gain after which the con- 
trol was, in part, designed. 10 tables. 
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30899 (DOE/CE/27460—T17, pp F.80-F.92) Household 
energy use in Sweden and Minnesota: individual behavior in 
cultural context. Erickson, R.J. (Univ. of Minnesota, St. 
Paul). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number 187005139. 


In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

A central question still to be answered by energy researchers 
is the relative importance of behavior versus technology in deter- 
mining household energy consumption. This question is vital to 
comparative research as well. To what degree can Sweden’s lower 
residential energy consumption be explained by differences in 
Swedish and American lifestyles? And what are the respective 
socio-cultural forces which influence these individual decisions? 
Household energy use is examined from a holistic, anthropological 
perspective in two communities: Foley, Minnesota and Munka 
Ljungby, Skane, Sweden. Household and heating consumption 
totals are compared for samples of single family, owner-occupied 
dwellings. Daily patterns of energy use emerge from activity 
records kept by families in each community. Energy use choices 
made by household members are examined in conjunction with 
household priorities, such as economic factors, social relations and 
expectations, considerations of time, stress reduction, esthetics, and 
standards of work. The contrast goes further to include broader 
social and cultural forces which work to promote residential energy 
conservation and those which mitigate against it. The relative situa- 
tions of household consumers in Sweden and Minnesota and their 
responses to energy conservation messages are compared. The tre- 
mendous successes of Sweden's energy campaigns are examined in 
the context of complementary technological and socio-cultural fac- 
tors. 11 references, 1 table. 


30900 eT tate cy pp F.93-F.105) Statisti- 
heating 


cal analysis of lifestyle factors in energy use of new 
and weatherized Minnesota houses. Fagerson, M.H. (Minne- 
sota Dept. of Energy and Economic Development, St. 
Paul). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

A statistical analysis of the relationships between the house, 
the lifestyle of its occupants and its heating energy use is carried 
out on two groups of Minnesota houses. The first is a group of 46 
energy efficient houses built and financed through the Energy Effi- 
cient Housing Demonstration Program of Minnesota Housing Fi- 
nance Agency. The second group of houses is a group of 23 weath- 
erized houses selected from a larger study of the energy savings of 
weatherized Minnesota houses carried out by Wheeler and Hertzog 
(1983) for the Department of Economic Security. This study ana- 
lyzes relationships of building characteristics and occupant lifestyle 
to the heating energy use of each house and to the variations in 
energy use by nominally identical houses. The results indicate that 
only about one third of the variation in heating energy use of nomi- 
nally identical houses can be explained by the variables examined. 
The unexplained variation may be due to variations in the houses 
which result in houses not being truly identical, to lifestyle factors 
which have not been examined or to imprecise measurement of the 
variables included in the study. It appears that both the lifestyle and 
the design of the house can cause variations in energy use among 
identical houses. And that the design of the house can determine 
which lifestyle factor will have the most influence on the energy 
use of the house. Finally, lifestyles may be somewhat dependent on 
the design and construction of the house. 4 figures, 4 tables. 


(DOE/CE/27460—T17, pp F.106-F.118) Energy 


consumption and energy billing in apartments. Hackett, B. 


_ (Univ. of California, Davis). Aug 1984. American Council 


for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005139. 
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In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

Conversion from master to individual metering of electricity 
in a Davis, California apartment complex in January of 1983 result- 
ed in a consumption drop of 36% in 1983 compared to 1982. Vari- 
ations in 1983 electricity use and in response to the change across 
five life cycle groups - young men, young women, adults without 
children, families, and older, retried women - are examined here; 
response to the change was rapid, similar in each of the five demo- 
graphic categories, persistent and - at least after a few months - 
positive. The paper discusses the various possible meanings this ex- 
perience may have for the way in which energy consumption is 
viewed or conceptualized in general. Included also is a Multiple 
Classification Analysis indicating the contributions of selected 
structural and social variables to energy use as well as the seasonal 
variations in the nature and extent of these contributions. 6 refer- 
ences, 2 figures, 4 tables. 


30902 Pg ay ie pp F.119-F.126) Superin- 
sulated houses: the importance of resale value. Holt, D. 
(Dept. of Energy, W: m, DC). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number 1187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

This paper analyzes how the mobility of the US population, 
together with uncertainty in the resale value of an investment in 
high thermal efficiency of a house, may conspire to make those in- 
vestments economically unattractive to a significant fraction of the 
new home market. Lack of good information among buyers and 
builders may explain the low market penetration of highly effective 
conservation measures in housing. But it may also be explained by 
completely rational economic decisions, based on the uncertainty of 
recovering the investment upon resale. The median time between 
moves among US households is about seven years. Homebuyers 
who move in 2 or 3 years may be quite sensitive to recovering their 
extra investment in conservation features through resale value - per- 
haps even more so than recovery through fuel savings. These 
homebuyers may prefer to pay high fuel bills for several years, 
rather than to risk being saddled with an investment whose resale 
value is low or uncertain. Although investments in thermal efficien- 
cy may improve the cash flow of the home owner, uncertain resale 
value of such investments may jeopardize his or her net worth. 
Data on resale values are presented, along with numerical examples 
of total cost of ownership for investments in increased thermal effi- 
ciency in new single family dwellings. The short-run economic 
view of the potential homebuyer is contrasted with the longer-term 
economic view of a government agency or a utility company. 10 
references, 1 figure, 1 table. 


30903 (DOE/CE/27460—T17, pp F.127-F.138) Residen- 
tial hot water: a behaviorally-driven system. Kempton, W. 
(Michigan State Univ., East Lansing). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

A study of residential water use in seven houses used auto- 
matic recorders and open-ended interviewing. The recorders 
logged water volume, fuel use, and temperatures at the water tank 
and at each hot water tap. From these measures, heat sent from the 
tank and heat received at the tap were computed. Time resolution 
on the instruments was one minute, which allows examination of 
behavior during individual water use events. The seven study 
houses exhibited large variation in hot water use (89 to 506 liters 
per day) and in heat sent from the tank (13 to 67 MJ daily). In most 
houses, bathing accounts for the largest volume use, while the 
kitchen accounts for the largest number of uses and the second 
largest volume. Interviews to explore individual showering habits 
of two individuals found that showering serves somewhat different 
functions for these two individuals. There is a potential for eco- 
nomic motivation (at marginal electric rates these two individuals 
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would annually pay $44 and $277, respectively, to bath), but this 
potential motivation is diminished in practice since they have no ac- 
counting of the costs of individual actions. A measure of efficiency 
is defined as heat delivered to the tap over heat sent from the water 
tank. Small-volume uses, which are frequent, are very inefficient. 
The actual negative consequences of this inefficiency are reduced 
by the proximity of the kitchen tap to the water heater (in most US 
houses), and by the small proportion of volume accounted for by 
inefficient uses. System distribution efficiency could be computed 
for two houses, and averaged .90. 5 references, 6 figures, 3 tables. 


30904 (DOE/CE/27460—T17, pp F.139-F.152) Thermo- 
stat management: intensive interviewing used to interpret in- 
strumentation data. Kempton, W.; Krabacher, S. (Michigan 
State Univ., East Lansing). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

Residential thermostat setting is entirely determined by indi- 
vidual behavior, and has a large effect on national energy consump- 
tion. Although many surveys have asked for self-reported thermo- 
stat settings, little is known about household management of ther- 
mostat setting, the reasons for setting, and the variation among 
houses in actual settings (versus self-reports). This paper reports on 
an intensive analysis of a small number of houses in Michigan, 
chosen to cross-cut American families. Seven houses have been in- 
tensively monitored over a twelve-month period by electronic re- 
corders. During this period, in-depth, open-ended interviewing has 
elicited daily behavior cycles, self-reported thermostat settings, and 
the rationale for thermostat management. Even in this small sample, 
they see wide variation in mean settings, as well as daily and yearly 
cyclical patterns. 9 references, 5 figures, 3 tables. 


30905 (DOE/CE/27460—T17, pp F.153-F.166) Valu- 
ation of household investment in energy efficient design. La- 
quatra, J. Jr. (Cornell Univ., Ithaca, NY). Aug 1984. Ameri- 
can Council for an Energy-Efficient Economy, 1001 Con- 
necticut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

The success of government efforts to promote energy effi- 
ciency in the construction of new housing depends on the willing- 
ness of buyers to tradeoff higher capital costs for lower operating 
expenditures and potential capital gains. The rate at which these 
future benefits are discounted is a crucial parameter to the invest- 
ment decision. The premise of this paper is that while households 
are not likely to know the rate at which they discount future 
energy savings, observations of market transactions for energy effi- 
cient homes can yield information on the capitalization process, and 
an implicit internal rate of return can be derived. This study is a 
cross-sectional analysis of houses constructed through the Energy 
Efficient Housing Demonstration Program of the Minnesota Hous- 
ing Finance Agency. The questions of whether and to what extent 
capitalization is occurring in this subsidized market are addressed. 
The values of investments in energy efficiency in this particular 
market are derived from a hedonic regression which includes a 
vector of thermal integrity factors as an independent variable. In- 
ternal rates of return implicit to the net present values are calculat- 
ed under alternative fuel price escalation projections, ownership pe- 
riods, property value appreciation rates, and resale values. Results 
of this analysis are discussed with respect to the investment aspects 
of energy conservation and related policy implications. 16 refer- 
ences, 3 tables. 


30906 (DOE/CE/27460—T17, pp F.167-F.182) Decade 
of residential energy : some new directions and some 
speculations about the future. Morrison, B.M. (Michigan 
State Univ., East Lansing). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
T187005139. 
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In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

In October 1983, on the Tenth Anniversary of the Arab Oil 
Embargo, a conference was held at Michigan State University, 
sponsored by the Institute for Family and Child Study, College of 
Human Ecology, entitled Families and Energy: Coping with Uncer- 
tainty. The Conference explored what research has been done to 
examine residential energy, its use and changes in the 10 years since 
the fateful embargo. The conference examined a number of re- 
search issues from effectiveness of educational programs, to techno- 
logical adoption, to attitude and behavioral adoption to the energy 
situation, including the impact of increasing energy prices and its 
impact on various groups. Aspects of equity and innovation as well 
as adoption were considered. Referred papers from 50 prominent 
energy researchers from universities, institutes, laboratories, utilities, 
and state and federal energy agencies were presented that described 
the state-of-the-art in residential energy research nationally, interna- 
tionally, and cross-culturally. In keeping with the theme of the 
ACEEE, Doing Better: Setting An Agenda for the Second Decade, 
the intent of this paper will be to summarize what the major find- 
ings were, what measurements were used and further what the 
future goals in residential energy research must be in order to reach 
an understanding of the determinants of energy efficiency in the 
residential sector of the economy. 21 references. 


30907 (DOE/CE/27460—T17, pp F.196-F.207) Opti- 
mizing investment levels for energy conservation: individual 
versus social perspective, and the role of uncertainty. Rabl, 
A. (Princeton Univ., NJ). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

The decision to invest in energy conservation must be made 
in the face of uncertainty: future energy prices and the magnitude 
of the actual energy savings are uncertain. If one had perfect infor- 
mation one could choose the optimal investment level, correspond- 
ing to minimized life cycle costs. But since one does not know the 
optimal investment level in advance, one will incur cost penalties 
due to misoptimization. To analyze the cost penalties it is conven- 
ient to focus on the ratio of the actual life cycle costs and those one 
would have paid had one chosen the optimal investment level. Two 
models are used to evaluate this ratio: (i) a model for the conduc- 
tive heat flow through a layer of insulation, and (ii) an exponential 
curve fit to a large number of residential energy conservation cost 
data. Plotting the life cycle cost ratio versus the ratio of actual and 
guessed energy expenditures shows the effect not only of price un- 
certainties but also of uncertainties in the performance of conserva- 
tion measures. This graph can also be used to evaluate the cost to 
society due to the mismatch between individual and social perspec- 
tives. The curve turns out to have a broad optimum, and the penal- 
ties due to misoptimization are fairly small in most cases. The anal- 
ysis clarifies whether one should over or underconserve when in 
doubt about future energy prices: a recent claim in the literature 
that one should overconserve, is shown not to be true in general. If 
consumers are rational then the long term price elasticity of energy 
demand can be calculated; it turns out to be -0.5 in the insulation 
model and -1 in the exponential model. 8 references, 1 figure. 


30908 (DOE/CE/27460—T17, pp F.208-F.218) Energy 
efficiency choice in the purchase of residential appliances. 
Ruderman, H.; Levine, M.D.; McMahon, J.E. (Lawrence 
Berkeley Lab., CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005139. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

This paper provides a quantitative analysis of the behavior of 
the market for the purchase of energy efficiency in residential appli- 
ances and heating and cooling equipment. They examine the histori- 
cal efficiency choices over the period 1972-80 for eight consumer 
products: gas central space heaters, oil central space heaters, room 
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air conditioners, central air conditioners, electric water heaters, gas 
water heaters, refrigerators, and freezers. They characterize the be- 
havior of the market for these products by an aggregate market dis- 
count rate. Except for air conditioners, the observed discount rates 
are much higher than real interest rates or the discount rates com- 
monly used in life-cycle cost analysis of consumer choice. They 
appear to be relatively constant, even though fuel prices escalated 
rapidly over the time period. They conclude from these results that 
the market for energy efficiency is not performing well. Several ex- 
planations of the under investment in efficiency are proposed: (1) 
lack of information about the costs and benefits of energy efficien- 
cy; (2) prevalence of third party purchasers; (3) unavailability of 
highly efficient equipment without other features; (4) long manufac- 
turing lead times; and (5) other marketing strategies. 9 references, 2 
figures, 2 tables. 


30909 (DOE/CE/27460—T17, pp F.219-F.231) Saving 
energy the easy way: an analysis of thermostat management. 
Vine, E. (Lawrence Berkeley Lab., CA). Aug 1984. Ameri- 
can Council for an Energy-Efficient Economy, 1001 Con- 
necticut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005139. Contract AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

One of the most effective and least expensive means of re- 
ducing household energy use is to maintain low indoor tempera- 
tures during the winter and high indoor temperatures during the 
summer. There is a need to determine how households are manag- 
ing their thermostats in order to: (1) estimate energy- and cost-ef- 
fectiveness of energy retrofits for individual households, utilities, 
and the nation; (2) improve the marketing of energy-reducing pro- 
grams; (3) estimate the potential for energy reduction in homes; and 
(4) improve their general understanding of thermostat management. 
Data on self-reported winter and summer thermostat settings and 
control strategies that were collected in recent surveys by utility 
companies, and state and federal energy agencies were used to con- 
struct several hypotheses to examine how thermostat behavior was 
related to conditions internal and external to the occupants: socio- 
economic characteristics of occupants, building characteristics, 
space conditioning fuel and system, climate, and energy audits. 
They also examined thermostat management during the day (time- 
of-day) and over time and analyzed its relationship to energy use. 
The author analyzes the findings as they relate to behavior. 3 refer- 
ences, 1 figure, 1 table. 


30910 (DOE/CE/27460—T17, pp F.232-F.245) Family 
schedules and energy consumption behaviors. Weihl, J.S. 
(Michigan State Univ., East Lansing). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

This paper presents case studies on five households in order 
to examine daily schedules of activities as they affect energy con- 
suming behaviors. Since most residential energy is consumed by the 
space conditioning and hot water heating systems, activities related 
to these systems are studied. In particular the occurrence of ther- 
mostat setting behavior and hot water consumption at different 
points-of-use, as measured by instrumentation, are presented. Instru- 
ment data are compared with daily family schedules elicited as part 
of extensive energy interviews. Family schedules regarding activi- 
ties such as sleeping, leaving the home for work, arriving home, 
hygiene, preparing and eating meals, washing dishes, setting ther- 
mostats, and doing laundry are shown to have visible relationships 
with the patterned occurrence of energy consuming behaviors. Dif- 
ferent daily patterns hold different implications for how families use 
energy and what conservation strategies might be most effective 
given their patterns of activity. 3 references, 5 figures. 
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30911 (DOE/CE/27460—T17, pp F.246-F.261) Why 
don’t people weatherize their homes: an ethnographic solution. 
Wilk, R.R.; Wilhite, H.L. (Univ. of California, Santa Cruz). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number T187005139. 

In Doing better: Setting an agenda for the second decade: 
Volume F, Proceedings from the panel on perspectives on individ- 
ual behavior. 

Their analysis of energy decision making in 60 households in 
Santa Cruz County, California, reveals an anomaly in consumer's 
energy decision strategies. Few households have taken advantage 
of the low cost and high savings potential of weather stripping and 
caulking, though many have spent thousands of dollars on other 
energy conserving investments that are expensive and have long 
payback periods. An ethnographic modei which incorporates socio- 
cultural and psychological goals makes this perplexing pattern 
much more comprehensible. They conclude that a model of strict 
economic rationality is inadequate in explaining energy conserva- 
tion behavior. The notion of rationality must be augmented with a 
consideration of non-economic behavioral goals. 18 references, 3 
tables. 


30912 (DOE/CE/27460—T20, pp H.5-H.16) Residential 

consumption of low-income elderly households: a 
summary of findings from Decatur, Illinois. Brown, M.A.; 
Rollinson, P.A. (Oak Ridge National Lab., TN). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number TI87005141. Contract AC05-840R21400. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

The energy literature is replete with opinions that the poor 
and elderly have cut their residential energy consumption to a mini- 
mum. This paper challenges such conclusions through an analysis 
of data on a sample of 319 Decatur, Illinois homeowners. The data 
include utility bill histories and survey information on housing char- 
acteristics, energy-related behaviors, attitudes, and socio-economic 
and demographic characteristics. The analysis shows that residen- 
tial energy consumption per square foot of living space is signifi- 
cantly higher for the elderly and poor than for other groups of De- 
catur homeowners. By breaking energy use into seasonal compo- 
nents, the paper estimates consumption for various household uses. 
This information, combined with the survey data, suggests that 
both subgroups heat and cool their homes inefficiently, due in part 
to the conditions of their homes, but also due to energy-related be- 
haviors. 20 references, 2 tables. 


30913 (DOE/CE/27460—T20, pp H.17-H.22) Funder’s 


perspective on low-income residential conservation. 
Buhl, L.C. (Standard Oil Co., Cleveland, OH). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

SOHIO’s commitment to helping inner-city residents con- 
serve energy focuses on grants to encourage energy management. 
The program began in 1982 as a way for the company to improve 
its contributions programs by offering weatherization opportunities. 
Conditions for receiving grants were close cooperation on the part 
of the grantees to help in the development of a comprehensive pro- 
gram for low income groups. The author describes iow SOHIO’s 
initial commitment evolved into direct involvement in the program 
and an acceptance of the challenge to replicate successful programs 
and to develop an appropriate system for documenting and evaluat- 
ing building energy conservation. 
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30914 (DOE/CE/27460—T20, pp H.23-H.34) Beyond 
technology: energy conservation delivery systems that work. 
Cowell, S.L.; Rebitzer, R. (Massachusetts Fair Share, 
Boston). Aug 1984. American Council for an Energy-Effi- 
cient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues. 
community and local government programs, behavior of groups 
and organizations. 

The Massachusetts Model, which combines community- 
based delivery networks, cooperative buying of materials, and cre- 
ative financing, may be the answer to developing more effective 
and cooperative systems for delivering energy conservation tech- 
nologies and services. The author describes and evaluates four pilot 
programs which suggest ways to get around the disappointing re- 
sults of traditional energy conservation approaches. Among the 
conclusions are that community-based programs can target those 
with a poor record of installing conservation measures; that it is im- 
portant to keep financial incentives flexible so they can mesh with 
delivery systems; that integration and coordination are essential; 
and that the programs can be beneficial to all income groups. 


30915 (DOE/CE/27460—T20, pp H.35-H.47) Pulling a 
rabbit out of the hat: innovative financing for low-income con- 
servation. Ferrey, S. (National Consumer Law Center, Inc., 
Boston, MA). Aug 1984. American Council for an Energy- 
Efficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

e conservation market fails to reach low-income and 
rental consumers for reasons related to their dwelling types, in- 
comes and ownership/tax patterns. Because renters and low-income 
households constitute almost half of the population, the conserva- 
tion market fails as often as it works. The solution must be more 
creative financing and savvy marketing techniques that bridge these 
populations into conventional credit markets. The technical data on 
low-income conservation retrofits indicates that (1) it is harder to 
achieve BTU savings in low-income housing, (2) there is great vari- 
ation in the amount successfully conserved, (3) these shortcomings 
are not inherent in the low-income character of the housing, but in 
program design, (4) conservation measure selection and quality con- 
trol are crucial to successful low-income conservation. Three cardi- 
nal rules for structuring low-income conservation financing: (1) tax 
credits should be realized, perhaps by third parties; (2) the future 
stream of energy savings must be capitalized as an up-front lump 
sum to finance conservation; and program dollars should always le- 
verage additional funds or tax credit as well as layer multiple subsi- 
dies. The author develops seven corollary financing principles from 
these three rules, and illustrates with examples of innovative use of 
oil overcharge refunds, Energy Assistance conservation set asides, 
and Solar and Conservation Bank funds. He analyzes strategic allo- 
cation of tax credits to maximize financial leverage for the poor and 
financial mixers as a strategic financing option. To date, most states 
have forfeited millions of dollars of conservation potential because 
they fail to employ innovative financing techniques. This paper out- 
lines some successful techniques and strategies; the author is willing 
to assist in detail those who want to structure sophisticated conser- 
vation financing plans. 2 tables. 


30916 (DOE/CE/27460—T20, pp H.48-H.62) Energy 
conservation in public housing: the San Francisco experience. 
Goldman, C.; Ritschard, R.; Atkielski, R. (Lawrence Berke- 
ley Lab., CA). Aug 1984. American Council for an Energy- 
Efficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005141. Contract 
AC03-76SF00098. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

In response to rising energy costs, the San Francisco Hous- 
ing Authority began, in 1982, installing specified energy conserva- 
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tion measures financed under a zero interest loan program (ZIP) 
from the local utility company. The retrofit measures included attic 
insulation, exterior door weather stripping, low-flow showerheads, 
and water heater blankets. By the end of 1983, 4082 apartments 
(59% of the Authority's units) had been weatherized at a cost of 
approximately $396,000. The authors analyze three years of me- 
tered gas consumption data, including one year of post-retrofit data, 
for five family housing projects (totalling 1980 units) in an attempt 
to determine energy savings attributable to the retrofits. Post-retro- 
fit energy consumption levels are 7 to 20% lower in the four 
projects that saved energy. In the fifth project, annual energy use 
increased by 14%. Overall, the Housing Authority's recent retrofit 
efforts in the five projects are cost-effective, with an average simple 
payback of 4.6 years and a cost of conserved energy of $2.50/ 
MBtu. The Housing Authority's efforts to retain tight budgetary 
control over retrofit costs, which averaged only $150/unit, contrib- 
uted to the program's success. The study also examines the applica- 
bility of a building energy analysis model to multi-family buildings 
located in mild climates. They find that it is important to account 
explicitly for changes in vacancy rates in analyzing consumption 
patterns, particularly when evaluating the impact of retrofits in 
multi-family buildings with high turnover and fluctuating occupan- 
cy rates. 9 references, 6 figures, 4 tables. 


(DOE/CE/27460—T20, pp H.63-H.75) Poor 
people, neighborhood groups and energy conservation. Krum- 
holz, N.; McDermott, M. (Cleveland State Univ., OH). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

Cleveland is a northern city with many poor and working 
class families living in uninsulated, wood-frame, single-family de- 
tached houses averaging 80 years in age. Today, in the face of rap- 
idly increasing energy prices, many poor Cleveland families spend 
50% of their incomes for fuel and housing. When costs drive con- 
servation efforts, there are inequitably greater sacrifices from the 
poor than the rest of the population. One way for public policy to 
redress this problem has been through crisis intervention payments 
made to utility companies on behalf of low-income families who are 
behind in their utility bills and face service curtailments. But poli- 
cies that increase the long-term dependency of poor people on gov- 
ernment programs are flawed from the start. Insulation/weatheriza- 
tion programs to improve the efficiency of poor people's homes 
offer a more promising way of reducing the impact of fuel prices, 
with more lasting benefits. The Cleveland Center for Neighbor- 
hood Development has been operating three such insulation/weath- 
erization programs for the past two years. Using existing neighbor- 
hood networks, the program offers free audits and low interest 
loans and grants for retrofits. Originally funded by the Ford Foun- 
dation, the program operate in 18 neighborhoods and has support 
from two local foundations, the city and utilities. Sixty neighbor- 
hood people have been trained to state specifications as energy 
auditors, 3000 housing units have been audited, and 1200 retrofits 
have been executed. A recent cost-effectiveness survey has con- 
cluded that energy savings of between 25-40% were common, with 
pay-back periods generally under three years. 2 tables. 


30918 (DOE/CE/27460—T20, pp H.76-H.84) No cost/ 
low cost: a community energy-savings effort. Mihaly, M.E. 
(Office of Consumer Affairs, Cleveland, OH). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number TI87005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 


aod memiall 

No Cost/Low Cost, in its fourth year, provides indoor 
weatherization to elderly, disabled and low-income Cleveland resi- 
dents. More than fifty inner-city high school students and college- 
age supervisors are employed at minimum wage and $4.50/hr re- 
spectively. A full-time Director and part-time assistant work for the 
City. Work is coordinated by two large neighborhood centers, 
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which employ the students and invoice the city monthly for wages 
and other costs. They custom-build and install reuseable indoor 
storm windows (lattice frames and 4-mil plastic, edged with vinyl 
weather stripping), door sweeps and seals, and indoor caulking. 
The program is supported entirely by grants - Sohio, The Cleve- 
land Foundation and a federal block grant. The $300,000 budget 
weatherized 1500 homes in 1983-84, with a 15-25% average reduc- 
tion in gas consumption. Of those 1500, a minimum number must be 
attributed to each city ward. Cost per home, after administrative 
costs, is $170. Supplies are purchased in bulk through the City’s 
bidding process. A five-person crew (more than half are females) 
can weatherize a home in approximately four hours. Last summer, 
several graduating senior installers were hired for full-time employ- 
ment by private contractors, demonstrating that this youth employ- 
ment program can be a meaningful career step. 


30919 (DOE/CE/27460—T20, pp H.85-H.103) Financ- 
ing of energy conservation services to low income households: 
alternatives to grants. Morgan, S.; Katz, E. (Technical De- 
velopment Corp., Boston, MA). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Connecticut 
Ave., NW, Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

Few low income residents participate in highly subsidized 
home energy audits and loans for energy efficiency improvements 
because (1) they do not respond to mass media advertising and 
mailings; (2) these programs are fragmented and centralized; and (3) 
most cannot afford even the minor out-of-pocket expenditures re- 
quired. Yet a few audit and loan programs accompanied by subsi- 
dies, administered through reputable community organizations, and 
marketed by door-to-door canvassing, block meetings and informal 
modes of advertising appear to have achieved some success in en- 
rolling low and moderate income participants. Case studies identify 
the major barriers to low income household participation and com- 
munity-based approaches which have overcome most of these ob- 
stacles. Critical elements of program design, marketing, financing 
options and quality control are described in detail. Highlights in- 
clude program design, financing, marketing, and administrative as- 
pects of the successful programs. Neighborhood residents are the 
most effect promoters of conservation programs in lower income 
communities. Door-to-door canvassing and word-of-mouth referrals 
are the most effective marketing mechanisms. 1 figure, 1 table. 


30920 (DOE/CE/27460—T20, pp H.104-H.116) Impact 
of utility-sponsored energy conservation loan programs on 
low-income households. Moulton, D.H. (House of Represent- 
atives, Washington, DC). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

Two cases illustrate some of the problems with relying on 
loan programs to deliver utility-sponsored energy conservation 
services to low-income households. Case 1 describes the CAL/ 
NEVA six-month pilot program sponsored by the Pacific Gas and 
Electric Company (PG & E) in 1982 to test whether 100-month 
zero interest loans would increase participation. Outreach workers 
were assigned productivity goals to assure that the cost of generat- 
ing the loans would not outweigh the benefits of the program. An 
evaluation of the pilot concluded that the outreach workers were 
able to reach only 37% of their loan goals in owner-occupied low- 
income housing. PG & E then concluded that direct weatherization 
would be a more efficient method of insuring that low-income cus- 
tomers receive their fair share of energy conservation services. 
Case 2 describes the Home Insulation program initiated in 1982 by 
the Tennessee Valley Authority (TVA) to offer 84-month zero in- 
terest loans. Analysis of TVA’s program shows that the share of 
loans made to low-income customers reached only 12% for FY 
1982, far short of the 32% low-income share of TVA’s overall cus- 
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tomer base. This was true despite steady improvement since the 
start of the program. The low-income share of energy audit re- 
quests nearly tripled, and the low-income share of energy loans 
nearly doubled, from FY 1979 through FY 1982. The evidence sug- 
gests that neither short- nor long-term strategies can surmount the 
barriers. 3 tables. 


30921 ho il a ag pp ae Cli- 
mate-appropriate a key strategy for afford- 
able housing in the future. Sackett, J.G. (St. Louis Energy 
ent Pro; MO). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005141. 
In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 


and or, tions. 

The heoding indensy te Ga US te Seine 0 cots in ated: 
ability, as the gap between mortgage and rental costs, and the abili- 
ty of many Americans to meet energy and operating expenses, con- 
tinues to rapidly widen. The problem of affordability goes beyond 
ownership and effects market-rate and publicly assisted rental units 
as well. Since low-income families pay a higher portion of their in- 
comes for energy, they are among the hardest hit by the trend to- 
wards increasing utility costs for heating and cooling. The response 
of the building community, the National Association of Homebuild- 
ers and HUD to maintain affordability has been to reduce the size 
of housing units, increase land use density, push for less expensive 
optimally engineered building methods to cut construction and de- 
velopment costs and increase affordability. While all of these meth- 
ods can contribute to an affordable new housing stock, one of the 
most promising strategies in housing affordability has largely been 
ignored by the industry - reduce life-cycle energy costs achieve 
through climate-appropriate superinsulated housing strategies. This 
paper represents the benefits of highly energy-efficient construction 
drawing from thirty superinsulated housing demonstration units in 
the Midwestern climate of Saint Louis, Missouri. Superinsulation is 
contrasted with the benefits of affordable housing strategies used in 
three completed HUD demonstration projects in Phoenix, Arizona; 
Mesa City, Colorado; and Crittenden County, Arkansas. 1 figure, 5 
tables. 


30922 (DOE/CE/27460—T20, pp H.131-H.143) Utility 
conservation programs designed to improve on rates 
among low-income customers. Wirtshafter, R.M.; Koved, 
M.D. (Univ. of Pennsylvania, Philadelphia). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavicr of groups 
and organizations. 

In the past, general household conservation programs insti- 
tuted by utilities have excluded certain classes of customers - nota- 
bly low-income, rental, and elderly customers - from participation, 
because of barriers of ineligibility, communication, and misdirected 
incentives. Some utilities have developed special programs target- 
ing conservation services and incentives at the low-income group. 
The research presented here examines four questions: what is the 
extent of utility efforts to provide conservation incentives and op- 
portunities to the target group? What approaches have the utilities 
chosen? Which of these have been the most successful? And is the 
success due to greater cost than that of general utility conservation 
programs? Twelve states were chosen by random selection strati- 
fied by the four census regions, and Class A utilities in those states 
were asked about the utility's conservation efforts in general and its 
special efforts toward the target customers. The results include the 
record of overall utility involvement in low-income conservation, 
the range of commitment to these programs in terms of cost per 
customer, the various organizational structures used to reach the 
low-income customer, the specific services and incentives offered, 
and the measurement of program effectiveness and costs. Although 
they reflect a wide range of levels of involvement,the degree of in- 
volvement is low or uneven. Inadequate data from the utilities also 
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makes it impossible to draw conclusions about the impact of the 
programs in general. 3 references, 3 figures, 3 tables. 


30923 (DOE/CE/27460—T20, pp H.144-H.161) Mar- 
keting a conservation program through grassroots organizing: 
neighborhood energy workshop program in Minneapolis. 
Brummitt, M.J.D. (Minneapolis Energy Office, MN). Aug 
1984. American Council for an Energy-Efficient mg 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number TI187005 141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

The Neighborhood Energy Workshop (N.E.W.) Program is 
a comprehensive, cost-effective, neighborhood-oriented energy con- 
servation program that is co-sponsored by the City of Minneapolis 
and Minnegasco, the local gas utility. N.E.W. serves the entire city, 
including: 1-4 units; homeowners, renters and landlords; low, mod- 
erate and high income levels. Over 23,000 households have actively 
participated in N.E.W. since 1981. The program is implemented by 
city staff who identify and train volunteer block captains to invite 
their neighbors to the energy workshops. Volunteers are held ac- 
countable to a goal of 50% of each block to insure that the work- 
shops are well attended. The blocks served so far have averaged 
35-40% participation overall, compared to 3-5% participation in 
RCS programs elsewhere. N.E.W. addresses a total approach to 
energy savings that includes these four components of conservation: 
energy use habits; furnace and appliance efficiency; low cost weath- 
erization (based on the Princeton Study’s House Doctor Ap- 
proach); and, major weatherization. Participants receive $40-$50 
worth (retail) of weatherization materials and training to do the 
low cost improvements themselves, and an RCS energy audit at no 
cost. Low-interest financing, city-certified contractors and a free in- 
frared are provided for participants to complete major weatheriza- 
tion improvements. The entire program, including the audit, materi- 
als and staff time, is delivered at a cost of approximately $80 per 
household. With appropriate variations, N.E.W.'s successful pro- 
gram delivery could be applied to energy conservation programs in 
any part of the country, no matter what the size of the community, 
income level or source of fuel of participants. 4 references. 


30924 (DOE/CE/27460—T20, pp H. a. 175) Salvag- 


ing the integrity of the RCS Santa Monica 
Energy Fitness Program. Egel, K. Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

A nationally-unique energy conservation program known as 
the Santa Monica Energy Fitness Program is designed to improve 
the effectiveness of the Residential Conservation Service (RCS) 
Program through a variety of innovative program delivery tech- 
niques. The services differ from traditional RCS Program ap- 
proaches in four major ways: (1) each resident is eligible regardless 
of the size or type of building and ownership; (2) the home energy 
audits are delivered through a door-to-door canvas of neighbor- 
hoods, (3) residents are provided cost, savings, and payback infor- 
mation during the energy audit which has been pre-calculated for 
generic building types in Santa Monica; and (4) the program’s 
energy auditors provide and install, free of charge and at the time 
of the audit, up to three types of energy savings devices. This paper 
discusses why new approaches to delivering the RCS Program 
were needed, how the Santa Monica approach differs,the process 
required to bring the Energy Fitness Program from concept to frui- 
tion, the procedures used in delivering the Program to the residents 
of Santa Monica, and the results from the first four weeks of pro- 
gram operations. Preliminary results indicate success in increasing 
customer participation, particularly among typically difficult to 
reach customers. 
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30925 (DOE/CE/27460—T20, pp H.187-H.199) Com- 
munities, contractors, and residents - 3000 attics later. 
McDonough, H.T.; Parisi, D.H. (Peter Merrill Associates, 
Inc., Boston, MA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 
community and local government programs, behavior of groups 
and organizations. 

Community-Save programs are unique, community-focused, 
action-oriented energy conservation programs. As currently con- 
ducted, they are group-bidding attic insulation programs, for single- 
family and small multifamily dwellings, carried out through the co- 
operative efforts of individual sponsoring communities or utility 
companies working in conjunction with Mass-Save, Inc. Mass-Save, 
Inc., is a private non-profit corporation formed by the electric and 
gas utilities in Massachusetts in response to NECPA and chapter 
465 of the Massachusetts General Laws of 1980. Community-Save 
functions at a purely voluntary level as a team effort, with all par- 
ticipants - customers, community, contractors, utilities, and Mass- 
Save - benefiting in some way from their participation. The triple 
incentives - savings, ease of contracting, and inspection for quality 
of workmanship - prompt a strong initial response and motivate 
homeowners to accomplish a substantial amount of weatherization. 
A highly visible program, Community-Save lends itself easily to 
media events. Its built-in protections for customers and contractors 
make it generally well received by both and easily managed by util- 
ities, communities, and in this case Mass-Save. Community-Save 
continues to expand its programs in Massachusetts and affords an 
example worth emulating elsewhere. 1 table. 


30926 (DOE/CE/27460—T20, pp H.200-H.214) Low 
cost furnace efficiency improvements. Proctor, J. (Sun Power 
Consumer Association, Littleton, CO). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number TI87005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels low income and equity issues, 


community and local government programs, behavior of groups 
and organizations. 


e potential energy savings of weatherization programs is 
vastly greater than the savings they have seen thus far. Furnace ef- 
ficiency adjustments and modifications can bring these programs 
more in line with their potential. In this paper, furnace efficiency 
work on over 400 low income households is studied. Funded by 
LIEAP these modifications are described in detail and compared to 
other furnace and weatherization options. The client group was re- 
cruited from a general list of LIEAP recipients for this program 
which was sponsored by the Colorado Office of Energy Conserva- 
tion. Monitoring of actual changes in gas usage over a year’s time is 
reported for a pilot group of homes. When corrected for weather 
changes this shows a 12% reduction on an average annual heating 
bill of $724. The program cost less than $150 per home. The train- 
ing, delivery, inspection and monitoring system of this extremely 
cost effective program are described. Institutional and economic 
barriers to widespread implementation of the program are dis- 
cussed. 


30927 (DOE/CE/27460—T20, pp H.215-H.228) Energy 
Federation: a model association for assisting community based 
organizations in the delivery of conservation services. Steele, 


B. (Energy Federation, Inc., Framin , MA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, community and local government programs, behavior of 
groups and organizations. 

The Energy Federation (EFI) is a nonprofit corporation es- 
tablished in 1982 by five Massachusetts community based organiza- 
tions involved with the design, promotion, and implementation of 
energy conservation programs. It was created to enable member 
groups, and other nonprofit energy programs in the state to buy 
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quality weatherization materials for low cost through a coordinated 
purchasing system. During the past twenty months fifty groups 
have bough $650,000 of materials from or through the Federation 
at an average estimated savings of 20%-25%. Besides enabling 
groups to buy materials for low prices, EFI maintains a central in- 
ventory of most products which allows groups to obtain at least 
limited quantities of materials quickly, avoiding costly program 
delays or stoppages. EFI also acts as a clearinghouse of information 
about various energy saving products. It evaluates materials, and 
surveys program operators on a regular basis to solicit their opin- 
ions of materials, and evaluation results are disseminated to all users 
of the purchasing system. While the initial objective of the Federa- 
tion was to enable groups to purchase quality weatherization mate- 
rials at low prices, EFI has evolved to fulfill other purposes as 
well. Member groups have utilized the organization as a forum for 
the exchange of information and advise on management and admin- 
istration issues along with technical issues relating to conservation 
and renewable energy topics. The Federation has supported various 
community based energy programs and initiatives in the state, and 
has aided in the development of broad-based community energy 
coalitions. Its intent has been to create a more coherent, compre- 
hensive system in Massachusetts for the delivery of conservation 
programs. | table. 


30928 (DOE/CE/27460—T20, pp H.229-H.240) Califor- 
nia cities: energy conservation activities for buildings. 
Dolber-Smith, E.G. (Univ. of California, Davis). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, Community and local government programs, behavior of 
groups and organizations. 

The Macrosocial Accounting Project/Community Informa- 
tion Bank of the University of California at Davis has been investi- 
gating the relationship of community structure and formalized local 
government energy conservation policies in California communities. 
The goal of this research is to develop models of community struc- 
ture which predict the development of energy conservation policy 
at the community level. This paper presents findings from two 
areas of this research. Three unidimensional scales of energy activi- 
ties present in a sample of 309 California cities have been devel- 
oped. These scales index energy conservation in public buildings, 
new residential construction and the use of solar technologies in 
new residential construction. The first section of this paper presents 
a descriptive analysis of the communities which have adopted these 
activities. In general, energy conserving communities have a popu- 
lace which is highly educated, has few dependents, is highly mobile 
and expresses very strong environmental attitudes. However, the 
data suggests that energy conservation is not merely a function of 
the social characteristics of the residents of the community, but that 
the type of energy conservation activities enacted by the communi- 
ty are related to the location of the community within a system of 
communities. The second section compares two scales of energy 
conservation education/outreach programs in California cities based 
upon data collected in 1981 and in 1983. The changes depicted in 
these scales, when considered from a community studies perspec- 
tive, demonstrate the progressive coming of age of local govern- 
ment energy conservation activities. 2 figures. 


30929 (DOE/CE/27460—T20, pp H.241-H.253) Energy 
efficiency in local government operations: the local govern- 
ment energy officer program. Gee, P.S. (North Carolina Al- 
ternative Energy Corp., Research Triangle Park). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number TI87005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, Community and local government programs, behavior of 
groups and organizations. 

With the exception of personnel, energy costs are the largest 
expenditure for many city and county governments, consuming up 
to 10% of their total budgets. In spite of this, local governments 
have seldom adopted comprehensive energy management pro- 
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grams. Since prices for energy purchased are not always within the 
control of local governments, many officials do not see any way to 
participate in reducing energy costs. Furthermore, few local leaders 
understand how financially advantageous it can be to reduce 
energy consumption through relatively inexpensive measures. The 
Local Government Energy Officer Project (LEO) was developed 
by the Alternative Energy Corporation (AEC) in 1982 as a multifa- 
ceted approach to energy management in municipal and county 
government operations. The key element of this three-year demon- 
stration project is the trained, in-house energy officer who monitors 
energy consumption in local government operations and is primari- 
ly responsible for initiating the use of energy efficiency measures 
and practices, with the emphasis placed on vehicle, utility, and 
building energy management. This paper discusses the rationale for 
energy management activities in local governments, the design of 
the LEO project itself, and a review of AEC experiences to date. 


30930 (DOE/CE/27460—T20, pp H.254-H.265) Profile 
of local government energy activities: trends, observations and 
implications for the future. Hunter, Y.L. (League of Califor- 
nia Cities, Sacramento). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, Community and local government programs, behavior of 
groups and organizations. 

This paper discusses the status of energy management activi- 
ties in California cities and counties. It explores factors that stimu- 
late or constrain local government energy management programs, 
including improvements in energy efficiency in government build- 
ings, regulatory activities, and community/outreach education pro- 
grams. The paper is based upon results and analyses of the 1983 
League of California Cities Energy Activities Survey which in- 
cludes a sample of 331 cities and counties. The paper also draws 
upon qualitative information and observations about energy activi- 
ties and dynamics. The paper looks at the impacts of city size, 
energy staff capabilities, location and type of utility and the level of 
municipal energy activity. In summary, the paper concludes that 
energy management in California cities government is increasingly 
being viewed as synonymous with good city management. It re- 
views the types of energy projects undertaken and observes that 
larger cities tend to be more active than smaller cities. Some gener- 
al observations about the future of energy management in local 
government are offered. The League of California Cities is the 
main advocacy and educational organization representing all 435 
California cities. The League has been involved in energy issues for 
a number of years, and has developed a comprehensive energy 
policy statement. In March 1983, the League initiated a two year 
energy education program for cities, the Energy Resources Man- 
agement Assistance Program between the League, Pacific Gas and 
Electric Company, Southern California Edison, Southern California 
Gas Company, and San Diego Gas and Electric. 4 figures. 


30931 (DOE/CE/27460—T20, pp H.266-H.272) Mainte- 
mance after energy conservation: the route to a conservation 
ethic. Miller, C. (New York Energy Conservation Fund, 
NY). Aug 1984. American Council for an Energy-Efficient 
Economy, 1001 Connecticut Ave., NW, Suite 535, Wash- 
ington, DC 20036. File Number T187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, community and local government programs, behavior of 
groups and organizations. 

The Energy Conservation Fund (ECF) has worked with 
about 250 nonprofit agencies in the past 2-1/2 years, and has helped 
bring about half of these through the implementation of energy 
conservation improvements and many more to a positive decision 
on proceeding. ECF’s experience indicates that contrary to conven- 
tional belief, barriers to implementation are least often financial, al- 
though agencies usually cite financing as the reason for failing to 
go ahead. The real reasons are more likely a combination of institu- 
tional and emotional factors. Overtaxed schedules, scarcity of ven- 
ture or undesignated funds, ignorance of the benefits of conserva- 
tion, insecurity about the technical aspects of a building’s mechani- 
cal or envelope systems, conflicts among board members, insuffi- 
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cient personal rewards, and decision-making in a strongly risk- 
averse environment are among the reasons nonprofit organizations 
fail to make these investments. ECF has designed a range of serv- 
ices designed to meet the energy conservation needs of nonprofits. 
Notwithstanding a very successful record, ECF is about to change 
its services to provide a comprehensive maintenance service which 
will subsume its energy conservation work. There are three impor- 
tant reasons for these changes. First, ECF has come to believe that 
its present purpose, energy conservation, can only be effectively 
implemented as a subset of good ongoing maintenance. Secondly, 
they have found that there is need for a comprehensive building 
service among their present energy conservation clients. Finally, 
ECF can offer more needed service per agency more efficiently if 
it markets a broader range of related benefits to agencies. 


30932 (DOE/CE/27460—T20, pp H.273-284) Energy 
performance monitoring plan. Norton, R. (Energy Office 
City of San Jose, CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005141. 

In Doing better: Setting an agenda for the second decade: 
Volume H, Proceedings from panels on low income and equity 
issues, community and local government programs, behavior of 
groups and organizations. 

The City of San Jose’s Energy Performance Monitoring Plan 
will interest energy managers in large organizations where consid- 
eration is being given to the development of strategies which im- 
prove control over energy usage in numerous buildings and depart- 
mental units. The purpose of the Plan is to spread responsibility for 
energy usage city-wide to employees in each department and to ag- 
gregate responsibility to the level of department heads as part of 
their role as senior staff. The plan’s purpose is to help remind em- 
ployees of the importance of practicing energy efficiency on the 
job. The Plan includes the following reports and responses: (1) De- 
partmental Energy Usage Summary Reports show changes in 
energy usage for the major building and the performance of the de- 
partmental unit. (2) Building Energy Use Consumption Comparison 
Reports show individual performances of major buildings. (3) 
Energy Performance Evaluation Worksheets are used to evaluate 
energy use reductions of each building against pre-set usage goals. 
(4) The department head reviews end-of-year performance, for 
buildings and department, and where savings were achieved. 
Copies are sent to the City Manager. Based on this information, de- 
partment heads recognize users and operators and City Manager 
recognizes departmental units on basis of over-all performance. (5) 
The energy usage goals are calculated by Energy Office: a 0-5% 
reduction is expected on buildings without a retrofit; a greater than 
5% reduction to equal funded payback is estimated for buildings 
with a retrofit. Departments are evaluated on achieving over-all 
5% reductions. (6) The Energy Office adjusts figures to correct for 
changes in operating conditions. 


30933 (DOE/CE/27460—T21, pp G.3-G.15) Model con- 
servation standards for new construction: the region's best 
buy. Eckman, T.; Watson, R. (Northwest Power Planning 
Council, Portland, OR). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

One of the most important and controversial features of the 
Northwest Power Planning Council’s Power Plan is the model con- 
servation standards (MCS). The MCS are energy-efficient standards 
for new, electrically-heated residential and commercial buildings 
and are scheduled for adoption into building codes by January 
1986. If adopted, they could save the Pacific Northwest the equiva- 
lent of two to four new coal plants in the next 20 years, depending 
upon regional growth. The standards, performance rather than pre- 
scriptive based, set energy budgets for residences in each of the 
Northwest's three climate zones. For commercial buildings, the 
MCS set efficiency requirements for heating, ventilating, air condi- 
tioning, and lighting. Eckman and Watson detail the development 
of the standards, measures used to test the performance and cost- 
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effectiveness of the standards, anticipated cost and energy savings, 
and the economic impact on both the homeowner and the region. 8 


figures, 5 tables. 


30934 (DOE/CE/27460—T21, pp G.16-G.27) Residen- 
tial standards demonstration program. Hart, W.; Selby, J. 
(Bonneville Power Administration, Portland, OR). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The Residential Standards Demonstration Program is de- 
signed to demonstrate the savings and costs of the Model Conser- 
vation Standards proposed by the Northwest Power Planning 
Council. The Program is co-sponsored by the Bonneville Power 
Administration (BPA) and the energy agencies of the four north- 
west States. The program includes incentives for up to 700 single- 
family homes, and 70 multifamily buildings. The incentives are ap- 
proximately equal to the average incremental costs of the Stand- 
ards. The costs will be recorded using an accounting system devel- 
oped by the Northwest's Home Builders Association, with a con- 
trol sample of 100 matched pairs. The data to be gathered for each 
of the homes, plus an equal number of existing homes, includes: 
total kWh, space heating, water heating, infiltration, radon, and 
formaldehyde levels. A subsample will have more extensive meter- 
ing, using solid state recorders. Planning began in mid-1983, with 
BPA contracting with each State for the development of program 
details in their respective States. Selection of the participating 
builders was conducted in later winter, construction beginning in 
late spring, and occupancy targeted for October 1984. The response 
to date, and the overall structure of the program will be discussed. 


30935 (DOE/CE/27460—T21, pp G.28-G.40) Evalua- 
tion of utility home energy audit (RCS) programs. Hirst, E. 
(Oak Ridge National Lab., TN). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Connecticut 
Ave., NW, Suite 535, Washington, DC 20036. File Number 
1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

For a variety of reasons, particularly the federally mandated 
Residential Conservation Service (RCS), most electric and gas utili- 
ties provide free or low-cost energy audits to their residential cus- 
tomers. Many utilities also offer financial incentives (low- or zero- 
interest loans, rebates) to encourage installation of measures recom- 
mended in the audits. Recently, detailed quantitative evaluations 
have been conducted of these programs in a few locations. This 
paper reviews the findings of evaluations conducted in the Pacific 
Northwest, California, Wisconsin, Minnesota, Michigan, and Con- 
necticut concerning the energy savings that can be attributed to 
these programs. The key feature of these evaluations is their reli- 
ance on actual fuel consumption records (electricity, natural gas, 
and fuel oil bills). RCS programs in these states yield incremental 
energy savings for program participants of approximately 3-5%. 
That is, households who receive home energy audits take conserva- 
tion actions that reduce their annual fuel bills by 3-5% more than 
the saving experienced by program nonparticipants. Financing pro- 
grams in Minnesota and the Pacific Northwest lead to substantially 
larger savings: the combination of audits and subsidized loans yields 
incremental savings for participants of about 15% of preprogram 
energy consumption. Assessing the economic worth of RCS pro- 
grams is particularly difficult (and very site-specific) because of fac- 
tors such as future fuel prices, differences between marginal and av- 
erage fuel prices, discount rates, and differences in how the pro- 
grams are implemented. The meager evidence on RCS program 
cost-effectiveness suggests that the economic benefits are generally 
small and sometimes negative. 25 references, 2 figures, 4 tables. 
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30936 (DOE/CE/27460—T21, pp G.41-G.56) RCS in 
Michigan: positive results to date - where do we go from 
here?. Kushler, M.G.; Witte, P.M.; Crandall, G.C. (Energy 
Administration, Lansing, MI). Aug 1984. American Council 
for an Energy-Efficient Economy, 1001 Connecticut Ave., 
NW, Suite 535, Washington, DC 20036. File Number 
1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The purpose of this paper is two-fold: (1) to present a broad 
overview of the results obtained in a comprehensive, longitudinal 
evaluation of the Michigan RCS program, and (2) to pause and ex- 
amine the potential for future contributions of RCS in Michigan. 
By most conventional indicators, the RCS program in Michigan has 
been a great success. Nearly one-half million audits have been com- 
pleted, representing over 15% of eligible homes in the state. Public 
response to program marketing, and participant response to the 
service itself, have been very positive. Furthermore, a comprehen- 
sive evaluation has shown that the program is achieving significant 
fuel savings (e.g., an average net savings of 8.4 million Btu per 
household per year) and the savings are sustained through a second 
year post-audit analysis. However, this is not a time to be compla- 
cent. A recent survey, conducted as the program progressed 
through its third year, suggests that the remaining consumer 
demand for the current RCS program may be relatively small. This 
is troubling because all available evidence suggests that the need for 
conservation improvements in the residential sector is still great. 
The challenge thus becomes: how best to meet this remaining need 
for residential energy conservation? Can the RCS program be revi- 
talized and/or redesigned to reach a broader market? This paper 
discusses these issues, outlines what the evidence from this evalua- 
tion suggests, and describes the steps Michigan is taking to respond 
to these changing market circumstances. 14 references, 6 tables. 


30937 (DOE/CE/27460—T21, pp G.57-G.70) Analysis 
of federal appliance energy efficiency standards. Levine, 
M.D.; Chan, P.; McMahon, J.E.; Ruderman, H. (Lawrence 
Berkeley Lab., CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005140. Contract AC03-76SF00098. 


In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

This paper treats the major issues involved in the assessment 
of the economic impacts of appliance efficiency standards on con- 
sumers. The discussion summarizes the method used in analyzing 
standards, many of the key issues raised by the standards, the most 
important findings and results of the analysis, and some comments 
on selected issues. The basic conclusion of the paper is that the 
analysis to date supports a finding that the net results of energy effi- 
ciency standards on residential appliances and space conditioning 
equipment are favorable from the perspective of energy and eco- 
nomic savings to consumers and to the nation as a whole. Although 
recognizing key sources of uncertainty, the authors note that a 
range of analyses performed by the study team using different as- 
sumptions have shown beneficial impacts of standards. In spite of 
the fact that the US Department of Energy (DOE) has issued a 
final rulemaking that requires no standards on residential appli- 
ances, the policy issues are still alive. A court case is pending 
against DOE on this rulemaking, and it is not known how the case 
will be resolved. Further, the legislation on which the rulemaking 
is based requires a reanalysis that could lead to standards within a 
five year time period. Thus, the issues raised by this paper need to 
be carefully considered over the next several years as the reanalysis 
proceeds. 10 references, 4 figures. 


30938 (DOE/CE/27460—T21, pp G.83-G.95) Improving 
federal-state energy conservation programs: the states’ 
spective. Sawyer, S.W. (Univ. of Maryland, College Park). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number TI87005140. 
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In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

Federal conservation programs implemented through state 
energy offices have become the principal government energy effi- 
ciency programs in the US Products of the 1970s, these programs 
have been subject to budget reductions, termination proposals, and 
increasing skepticism regarding their need in the 1980s. The direc- 
tor and conservation program administrators in 25 state energy of- 
fices were interviewed during 1983 to obtain the states’ assessment 
of these programs and their recommendations for improvement. 
The survey results also provide insight into what generic types of 
programs state agencies are most and least effective in implement- 
ing. The consensus is that current federal/state conservation pro- 
grams are fundamentally sound, but have been severely compro- 
mised by three years of budget cuts and, in most cases, minimal 
state financial support. The paper discusses the states’ assessment of 
five specific programs: the State Energy Conservation Program, the 
Energy Extension Service, the Institutional Conservation Program, 
the Weatherization Assistance Program, and the Residential Con- 
servation Service. Eight propositions regarding federal/state con- 
servation activities emerge from the states’ experiences and assess- 
ments. 1 figure, 1 table. 


30939 (DOE/CE/27460—T21, pp G.96-G.108) Policy 
process and section 155 funds: a year of living dangerously. 
Tombari, C. (Public Utility Commission of Texas, Austin). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number T187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groupe and “pion 

A review of the political implications of Section 155 Petrole- 
um Violation Escrow funds as they were articulated by Congress in 
the 1982 Appropriations Act and interpreted in Texas as the result 
of unprecedented local consequences. The author examines con- 
gressional intent and its failure to specify how states would calcu- 
late state reimbursements and its failure to identify all the victims of 
the oil company overcharges. Congress stipulated that states should 
use the funds in either the State Conservation Plan, Energy Exten- 
sion Service,Institutional Conservation, Weatherization, or Low- 
Income Home Energy Assistance programs. She describes three 
practical problems which the Warner amendment imposed on 
states: DOE's prohibition of programs not specifically permitted; 
unnecessary restrictions in the regulations, and statutory prohibi- 
tions against spending oil overcharge funds for administrative over- 
head. Tomlin to the legislation could be a practical solution. 


30940 (DOE/CE/27460—T21, pp G.141-G.151) Minne- 
sota RCS: myths and reality. Polich, M.D. (Minnesota Dept. 
of Energy and Economic Development, St. Paul). Aug 
1984. American Council for an Energy-Efficient orig 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 


beha f and 
vir The Residential ‘Gana Service (RCS) Program is 


wie the single largest federal government effort to reduce 
energy consumption in the residential sector, with 75% of states 
participating. This paper describes the Minnesota program, which 
although statistically above average nationwide, is plagued by 
common problems of low participation rates, high audit costs and 
low energy savings due largely to the fact that the program relies 
on the utility companies to deliver the service. The utility compa- 
nies have no incentive, aside from positive customer relations, to 
provide a quality service. They advertise minimally although a test 
marketing experiment done in Minnesota demonstrated that the 
audit response rate could be increased up to ten fold through a va- 
riety of inexpensive techniques. They rely on their own salaried 
employees to conduct audits when the audits are being done by 
community groups at less than half the cost. And in a unique qual- 
ity assurance program in Minnesota whereby they accompany audi- 
tors on-site, they have determined that the overall performance of 
utility auditors is very poor. Minnesota is responding by shifting its 
reliance toward community groups and away from the utilities. 10 
references. 
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30941 (DOE/CE/27460—T21, pp G.152-G.164) Mesh- 

commercial conservation pr 
orioupecisb111pnuccbpacacs. White, A.G. (Oregon Public 
Utility Commissioner Office, Salem). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number 1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

Development of commercial conservation in the Pacific 
Northwest will continue to be a case in organizational responses, 
reaction, development, and interaction. During 1978-1984, 19 com- 
mercial energy conservation programs will have been meshed into - 
or will have jammed up - a system centered within only one state: 
Oregon. Between 1977 and 1979, Oregon's two major electric in- 
vestor-owned utilities developed their own programs, partially in 
an energy-short environment and partly in response to the federal 
NECPA initiative. At the same time, the City of Portland (where 
both utilities operate) through its Energy Office developed its own 
audit/incentive program for commercial establishments. Two years 
after NECPA (1980), Congress passed PL 96-501 (the Regional 
Act), directing the development of an energy conservation plan for 
the Pacific Northwest through a US Department of Energy suba- 
gency and a newly created Regional Council, assisted in turn by 
utilities, their professional associations, states, and localities. In 
1981, the Oregon Legislature enacted its own commercial conserva- 
tion program (SB111) involving Oregon’s Department of Energy 
and Public Utility Commissioner. A projected surplus of electric 
and natural gas energy has since brought into question the cost-ef- 
fectiveness of these audit programs, which in the short run may in- 
crease utility costs without conferring proportional benefits. Use of 
different standards and methodologies at the federal, regional, state 
and local level has led to some confusion on the part of customers 
and some organizational frictions. 1 figure, 2 tables. 


30942 (DOE/CE/27460—T21, pp G.165-G.172) Con- 
sistency & support: key to effective implementation of conser- 
vation regulations. Wicks, A. (Sheet Metal Contractors’ As- 
sociation, Oakland, CA). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 


Suite 535, 
T187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The construction industry has generally perceived 
California’s Building Energy Regulations as unclear, contradictory, 
illogical, constantly changing, and impossible to comply with. The 
result has been far less energy conservation then would have been 
possible if this perception did not exist. And, future conservation 
efforts face an uphill battle in the industry and in the legislature 
(witness AB163 and the numerous bills to dissolve the California 
Energy Commission) due to this negative perception. Energy is 
saved when regulations are effectively implemented, not simply 
when they are promulgated. Implementation as an issue has not 
been given the priority in standards development and resource allo- 
cation that it deserves, and as a consequence less energy is being 
saved than could otherwise be expected. The effects of poor imple- 
mentation are severe, including energy waste as well as an alien- 
ation of industry and of the legislature. Immediate, intermediate, 
and long-term steps should be taken to improve the implementation 
of existing as well as future energy regulations. (1) Implementation 
ramifications should be considered a mandatory section of any 
agency staff analysis of regulations, documentation, work plans, etc. 
(2) Existing shortcomings should be resolved by allocating re- 
sources appropriately: reinstate the Blueprint; provide usable design 
manuals; continue the excellent hot line; provide immediate inter- 
pretations; eliminate the time lag of compliance review by a state 
agency before a local permit is processed. (3) New regulations 
should primarily be considered in light of how they will be imple- 
mented, and resources allocated accordingly. 3 figures. 


Washington, DC 20036. File Number 
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30943 (DOE/CE/64847—T1) Energy shared savings ar- 
rangements: An analysis of the financial and contractual im- 
plications for hospitals: Final technical report. Gough, M.F. 
(American Hospital Association, Chicago, IL). Apr 1987. 
Contract FG01-84CE64847. 120p. NTIS, PC A06/MF A011; 
1; GPO Dep. File Number DE87009265. 

This report summarizes the results of a 15-month study of 
how four (4) progressive hospitals used savings-based financing ar- 
rangements to reduce their energy-related operating costs. The 
study was undertaken to help hospital managers understand how 
savings-based financing agreements work, how to evaluate their 
benefits, and how to negotiate a contract that best meets the needs 
of the hospital. As a part of this study, the American Hospital As- 
sociation has published a document entitled Savings-Based Financ- 
ing Contracts: A Guide to Decision Making and a computer pro- 
gram (SHARESAVE) for use in analyzing cash flows using the 
Net Present Value (NPV) method. The Guide to Decision Making 
provides step-by-step procedures for negotiating, implementing, and 
monitoring a savings-based contract based upon the experience of 
the four case-study hospitals. The Final Report contains a descrip- 
tion of the methodology used in the study, the conclusions drawn 
from an assessment of eight (8) hospital contracts including the four 
(4) case-study facilities, the results of the computer analysis of cash 
flows, and recommendations for enhancing the understanding and 
use of savings-based financing arrangements in the hospital sector. 


30944 (DOE/CE/65603—T1) Performance contracting of 
energy efficiency building improvements in Minnesota local 
governments demonstration project. Hamilton, S.D. (Minne- 
sota Dept. of Public Service, St. Paul (USA). Energy Div.). 
24 Mar 1987. Contract FG01-84CE65603. 35p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE87009085. 

In September, 1985, the Minnesota Department of Energy 
and Economic Development (currently the Energy Division of the 
Department of Public Service) offered the City of New Ulm, the 
New Ulm Public Utilities Commission, and 14 additional Minnesota 
communities, the opportunity to participate in a US Department of 
Energy demonstration project for local governments. The major 
goal of the demonstration program was to identify and implement 
effective energy cost reduction projects within municipal facilities 
utilizing the services of an energy service company. 


30945 (DOE/CE/65603—T2) Energy performance con- 

for Minnesota local governments: Final report. 
(Public Technology, Inc., Washington, DC (USA)). 20 Mar 
1987. Contract FG01- 84C 65603. 247p. NTIS, PC All/MF 
A01; 1; GPO Dep. File Number DE87009086. 

In May 1985, the State of Minnesota awarded a contract to 
Public Technology, Inc. to support the state in assisting Minnesota 
local governments in utilizing alternative financing approaches for 
energy project implementation. PTI's first task was the preparation 
of two reports. The first described alternative financing approaches 
available to local governments, including the public financing alter- 
natives of outright purchase, municipal bonds, and internal resolv- 
ing loan funds, and the private financing options of traditional loans 
and grants, leasing, and energy performance contracting. The 
second report documented energy-related projects and approaches 
which had been successfully implemented by local governments. 
Twenty-eight case studies of successful energy projects were de- 
scribed, involving a range of local government functional areas. 
These areas included buildings, water and wastewater treatment 
systems, street lighting systems, vehicle fleets, and solid waste dis- 
posal systems. The two reports are presented here. 


30946 (DOE/CS/10097—T2) Update of the evaluation of 
the Residential Conservation Service Program: Volume 2, Ap- 
pendices. (DHR, Inc., Washington, DC (USA); Centaur As- 
sociates, Inc., Washington, DC (USA)). 24 Sep 1986. Con- 
tract AC01-81CS10097. 133p. NTIS, PC A07/MF AO\; 1; 
GPO ra File Number DE87009208. 

This document is one of three volumes generated by an as- 
sessment of the Residential Conservation Service (RCS) Program 
conducted by Centaur Associates, Incorporated and DHR, Incor- 
porated, for the US Department of Energy. This volume includes 
the appendices to the main report. The report builds on a similar 
evaluation of the RCS Program conducted in 1983 by Centaur As- 
sociates, Inc. 
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30947 (DOE/CS/10097—T3) Status of the Residential 
Conservation Service Program by State: [Volume 3]. (DHR, 
Inc., Washington, DC (USA); Centaur Associates, Inc., 
Washington, DC (USA)). 02 Apr 1986. Contract ACO1- 
81CS10097. 246p. NTIS, PC All/MF AO1; 1; GPO Dep. 
File Number DE87009206. 

This Status Report of the Residential Conservation Service 
Program by State was constructed as a database and is a supple- 
ment to the 1985 Update of the Evaluation of the Residential Con- 
servation Service Program. This report is intended to provide a 
“snapshot” of RCS Program implementation in each reporting State 
and utility at the end of 1985. It is an attempt to capture informa- 
tion about other class A audit programs which preceded RCS, tie- 
in programs, and evaluation efforts, in order to obtain a more 
meaningful picture of the context in which RCS was implemented. 
The information contained within this report was obtained from 
State and utility annual reports, State and utility residential energy 
audit evaluations, and through contacts by letter and telephone. 


30948 (DOE/RL/01830—T52) The use of fluorocarbons 
in rigid foam insulation: Issue paper. Taylor, K.R. (Pacific 
Northwest Lab., Richland, WA (USA)). Apr 1987. Contract 
AC06-76RL01830. 27p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE87010027. 

The two main fluorocarbons used to manufacture rigid insu- 
lations are trichlorofluoromethane (CFC-11) and dichlorodifluoro- 
methane (CFC-12). The use of these fluorocarbons in rigid foam in- 
sulation is the focus of this paper. The environmental impacts of the 
fluorocarbon emissions are discussed in Section 2.0. Section 3.0 
contains an overview of the most common types of rigid insulation 
found in the construction industry. The primary types of foams are 
summarized in terms of thermal conductivity, cost, availability, and 
use of blowing agents. This information provides the basis for de- 
termining the existence of suitable alternatives to products that use 
fluorocarbons as blowing agents. These alternatives, along with 
conclusions and recommendations, are presented in Section 4.0. 


30949 (ECRC/M—2121) Living in highly insulated build- 
ings. Brundrett, G.W. (Electricity Council Research Centre, 
Capenhurst (UK)). Mar 1987. 16p. Electricity Council Re- 
search Centre, Capenhurst, Chester CH1 6ES, UK. 

Low energy houses may now incorporate controlled ventila- 
tion with heat recovery to complement high levels of thermal insu- 
lation. Four families who purchased such houses have been studied. 
Much of the savings available from reduced energy losses was used 
to operate the house at higher temperatures. The mechanical venti- 
lation system was successful not only in removing smells but by 
bringing moisture under control it provided many unexpected bene- 
fits. Thus windows remained clear throughout the year, the towels 
dried quickly, and the salt and sugar flowed freely and open food 
packs such as breakfast cereals stayed crisp. 


30950 (ECRC/M—2129) ESIBEEP. A computer pro- 
gram for the simplified calculation of heating energy con- 
sumption in naturally ventilated buildings. Basnett, P. (Elec- 


tricity Council Research Centre, Ca urst (UK)). Mar 
1987. 56p. Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK. 

ESIBEEP runs on the ECRC PRIME 'B’ computer and on 
IBM-PC or compatible microcomputers and calculates the heating 
energy requirements of single zone, intermittently heated buildings 
with reasonable accuracy. Calculation of preheating energy is based 
on the ‘average internal temperature’ concept of CIBSE Energy 
Code Part 2. Solar gains and longwave radiation losses are treated 
approximately on the basis of regression equations for radiation as a 
function of daily average external temperature for different periods 
of the day. Weather data are available for 40 locations in Great 
Britain and calculations may be performed either for a complete 
year, or for a heating season defined arbitrarily, and allowed to 
contain breaks. Occupancy may be for an arbitrary number of 
hours per day, and days per week, but internal gains are assumed to 
be the same throughout the period of occupancy. Results are pro- 
duced both as tables and graphicaily as ‘Heating Analysis Charts’ 
showing a cumulative frequency curve of total energy requirement 
and its build up from incidental gains and energy supplied by the 
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heating system. Separate tables and charts are produced for the oc- 
cupied and preheat periods. While features particularly relevant to 
electrical heating systems are incorporated ESIBEEP is applicable 
to all heat sources. The results of a validation study involving com- 
parisons between prediction and measurement for thirteen buildings 
are presented. 


30951 (EFI-TR—3269) Energy consumption control of 
heating systems in office blocks. Principles and methods for 
measurement, control, and recording instruments. Some prac- 
tical experiences. Kjaer, M.; Naavik, G.; Toftevaag, T. 
(Elektrisitetsforsyningens Forskningsinstitutt, Trondheim 
(Norway)). 30 Jan 1986. 88p. (In Norwegian). NTIS (US 
Sales Only), PC AO5/MF A0O1. File Number DE87752151. 

The report describes in detail the methods and equipment 
used for the measurement of energy consumption, temperature, 
transmitted solar radiation, and also the computer controlled cen- 
tral heating system at a hospital in Trondheim (Norway), in order 
to optimize the conditioning system and energy conservation. Expe- 
riences from the measurements and plant supervision which are 
based on such type of conputerized control and communication 
system, are discussed. 38 drawings, 9 tables. 


30952 (ESA-SP—54-VOL-2, pp vp) 
imagery from helicopter for heat loss calculations in industri- 
al plants. Geraci, A.L.; Crimi, S. Aug 1986. NTIS, PC 
A17/MF A0Ol1; ESA, Paris, France, 3 volume set $90 
Member States, AU, CN, and NO (+20% others). TEEE— 
86CH2268-1-VOL-2; LC—86-80109-VOL-2; ETN—87- 
98536; CONF-860997— Vol.2). 

From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 

° An airborne maritime surveillance system was flown on a 
helicopter over an industrial plant to demonstrate its usefulness for 
energy conservation. More than 600 thermal infrared images, ac- 
quired in 3 different periods of time, were used for the mosaic of 


the study area. Data were analyzed using computer-assisted inter- 
pretation of digitized aerial imagery. The results prove the useful- 
ness of the system used for calculating the heat losses and the 
energy distribution of the plant. 


30953 (K/CSD/INF—86/18) Building wall heat flux cal- 
culations. Park, J.E.; Kirkpatrick, J.R.; Tunstall, J.N.; 
Childs, K.W. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 1987. Contract AC05-840T21400. 39p. (CONF- 
870620—1). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE87000411. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Nashville, TN, USA (28 Jun 
1987). 

" Calculations of the heat transfer through the standard stud 
wall structure of a residential building are described. The wall 
cavity contains no insulation. Four of the five test cases represent 
progressively more complicated approximations to the heat transfer 
through and within a hollow wall structure. The fifth adds the 
model components necessary to severely inhibit the radiative 
energy transport across the empty cavity. Flow within the wall 
cavity is calculated from the Navier-Stokes equations and the 
energy conservation equation for an ideal gas using the Implicit 
Compressible Eulerian (ICE) algorithm. The fluid flow calculation 
is coupled to the radiation-conduction model for the solid portions 
of the system. Conduction through sill plates is about 4% of the 
total heat transferred through a composite wall. 


30954 (KTM/E-D—84A) Operation and maintenance 
plan for electricity systems in buildings. Instructions for prep- 
aration. Kajan, T. (Ministry of Trade and Industry, Helsinki 
inland). _——— Dept.). Jun 1986. 92p. (In Finnish). NTIS 
S Sales ly), PC AOS/MF AOl. File Number 
DE87751983. 


The preparation instruction of the operation and mainte- 
nance plans has been drawn up systematically according to the clas- 
sification S-85 of the electricity terminology. The purpose has been 
to form with the help of the electricity terminology a unified basis 
for the transfer of information and to promote the development of 
systems between different parties in the electricity field. The oper- 
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ation and maintenance measures have been handled separately in 
the preparation instruction of the operation and maintenance plan, 
although knowing that in reality there is no clear line between 
these functions. This study emphezises the efficient and economical 
usage of energy and the utilization and safety aspects. The examples 
included in the study of the operation and maintenance plan are 
meant for the operation and supervision level of the electricity 
device. They are examples of adapting the extensive instruction to a 
specific case. The examples are lacking the simultaneous mechani- 
cal operation and maintenance plan which is why no connection 
between electrical and mechanical operation plans has been done. 
In the adaption of the instruction must be taken into consideration 
the maintenance management as a whole and the mutual files and 
the files of forms used in order to form a jointless whole especially 
in respect of mechanical systems. 


30955 (KTM/E-D—84B) Operation and maintenance 
plan for electricity systems in buildings. Case studies. Kajan, 
as inistry of Trade and Industry, Helsinki (Finland). 
Energy Dept.). Jun 1986. 188p. (In Finnish). NTIS (US 
Sales Only), PC A09/MF A01. File Number DE87751984. 

The preparation instruction of the operation and mainte- 
nance plans has been drawn up. The examples included in this 
study are examples at adapting the extensive instruction to a specif- 
ic case. In the adaption of the instruction the maintenance manage- 
ment must be taken into consideration as a whole as well as the 
mutual files and the files of forms used in order to form a jointless 
wholeness especially in respect of mechanical systems. As the case 
examples a residential block, a school building, an office building 
and a commercial building. 


30956 (KTM/E-D—106) Total energy consumption by 
households. A model for calculating the direct and indirect 
energy consumption of households in 1981. Nurmela, J. (Min- 
istry of Trade and Industry, Helsinki (Finland). Energy 
Dept.). Jul 1986. 120p. (In Finnish). NTIS (US Sales Only), 
PC A06. File Number DE87751977. 

The purpose of this study is to develop a uniform model 
which will allow to consider all energy consumption by house- 
houlds, whether direct or indirect. Thus, the aim is to establish 
both the amount of energy used directly for heating, lighting and 
power and the energy input contained in all purchased commod- 
ities. The model developed is used to describe the energy consump- 
tion of Finnish households in 1981 and to perform experimental 
forecasts concerning the household sector’s future energy needs. 
The model gave the Finnish households a total energy consumption 
of 408.6 PJ or about 10 Mtoe. This represents the real energy con- 
sumption - i.e. energy consumption not converted into primary 
energy but measured as electricity, district heating energy, and 
fossil and indigenous fuels - in both households and the production 
of goods and services purchased by households. A comparison with 
other surveys indicated that the energy consumption of Finnish 
households had previously been slightly overestimated. Of the total 
energy consumption of households 58% is indirect consumption, 
46% of which is accounted for by the energy input contained in 
imported products. Thus, the direct energy consumption of house- 
holds is 42%. According to the experimental forecasts, the energy 
consumption of the household sector would seem to grow far 
slower than could be expected on the basis of the increase in the 
number of households, provided that the energy-consuming propen- 
sities of households o different sizes will remain unchanged. This is 
explained by the fact that the proportion of small households is in- 
creasing rapidly. Thus, in the year 2000 the direct and indirect 
energy consumption of Finnish households should exceed the 
present consumption by only 6.3%. 


30957 (LBL—19128) Methodology and assumptions for 
evaluating heating and cooling energy requirements in new 
single-family residential buildings: Technical support docu- 
ment for the PEAR [Program for Energy Analysis of Resi- 
dences] microcomputer program. Huang, Y.J.; Ritschard, R.; 
Bull, J.; Byrne, S.; Turiel, 1; Wilson, D.; Hsui, C.; Foley, 
D. (Lawrence Berkeley Lab., CA (USA)). Jan 1987. Con- 
tract AC03-76SF00098. 209p. NTIS, PC A10/MF AOI; 1; 
GPO Dep. File Number DE87009273. 
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This report provides technical documentation for a software 
package called PEAR (Program for Energy Analysis of Resi- 
dences) developed by LBL. PEAR offers an easy-to-use and accu- 
rate method of estimating the energy savings associated with vari- 
ous energy conservation measures used in site-built, single-family 
homes. This program was designed for use by non-technical groups 
such as home builders, home buyers or others in the buildings in- 
dustry, and developed as an integral part of a set of voluntary 
guidelines entitled Affordable Housing Through Energy Conserva- 
tion: A Guide to Designing and Constructing Energy Efficient 
Homes. These guidelines provide a method for selecting and evalu- 
ating cost-effective energy conservation measures based on the 
energy savings estimated by PEAR. This work is part of a Depart- 
ment of Energy program aimed at conducting research that will 
improve the energy efficiency of the nation’s stock of conventional- 
ly-built and manufactured homes, and presenting the results to the 
public in a simplified format. 


30958 (LBL—19590) The experimentally measured per- 
formance of a linear roof aperture daylighting system. 
Bauman, F.; Place, W.; Andersson, B.; Howard, T.C.; 
Thornton, J. (Lawrence Berkeley Lab., CA (USA)). Aug 
1986. Contract AC03-76SF00098. 33p. (CONF-870101—10). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87009158. 

From American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers meeting; New York, NY, USA (18 Jan 
1987). 

” Illumination and solar radiation measurements have been 
made on a scale-model building containing sloped, south-facing, 
double-pane roof glazing. To control glare and properly disperse 
the beam sunlight over the work plane, a good diffusing glazing is 
used for the inside pane of the roof aperture. Measurements have 
been made in order to investigate the performance of this daylight- 
ing system under clear sky conditions in response to changes in a 
variety of interior design options. The results indicate that with 
modest glazing areas the roof aperture system provides a work- 
plane illuminance that is more than adequate in quantity and uni- 
formity. Among the interior design options that are shown to have 
significant effects on the daylighting system performance are interi- 
or surface reflectances, overhead obstructions, and interior parti- 
tions. In this paper the outdoor experimental facility and scale- 
model building are described. The results of the scale-model experi- 
ments are presented and discussed. 


30959 (LBL—21775) The effects of fixture type and 
HVAC integration on fluorescent lamp/ballast performance. 
Siminovitch, M.J.; Rubinstein, F.M.; Verderber, R.R.; 
Clark, T.A. (Lawrence Berkeley Lab., CA (USA)). Jun 
1986. Contract AC03-76SF00098. 8p. (CONF-860903—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87009171. 

From IEEE-Industry Applications Society annual meeting; 
Denver, CO, USA > 1986). 

This paper the effects of fixture type and lamp 
compartment air extract characteristics on lamp/ballast perform- 
ance. A luminaire/plenum/HVAC simulator was used to measure 
minimum lamp wall temperature inside four fixture types while 
varying lamp-compartment extract conditions. Experimental data 
show that the lumen output of the lamp/ballast system varies by 
20% and system efficacy by 10%, depending on the type of fixture 
and lamp-compartment extract technique employed. 


30960 (LBL—22149) Measurement of single and double 
glazing thermal performance under realistic conditions using 
the mobile window thermal test (MoWiTT) facility. Klems, J.; 
Keller, H. (Lawrence Berkeley Lab., CA (USA)). Nov 
1986. Contract AC03-76SF00098. 11p. (CONF-870307—21). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87009161. 

From ASME/JSME/ISES solar energy conference; Honolu- 
lu, HI, USA (22 Mar 1987). 

The performance of single glazing, clear double 


glazing, and double glazing with a low-emissivity coating was 
measured in both south-facing and north-facing orientations under 
realistic field conditions using the new MoWiTT field test facility. 
The time-dependent niet heat flow through each fenestration was 
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found to be consistent with the predictions of the standard simpli- 
fied heat transfer model, provided that an angle-dependent shading 
coefficient is used and diffuse solar gain is included in the calcula- 
tion. Summer-condition average U-values were derived for each 
glazing type and were found to agree with the expected values for 
both types of double glazing. The measured U-value for single glaz- 
ing was lower than predicted. 


30961 (LBL—23144) Home energy rating systems: An 
analysis of a voluntary demand-side management program. 
Vine, E.; Barnes, B.K.; Ritschard, R. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1987. Contract AC03-76SF00098. 
13p. (CONF-870642—2). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87009166. 

From 3. national conference on utility DSM programs: 
demand-side management strategies in transition; Houston, TX, 
USA (16 Jun 1987). 

In the last few years, demand-side management has become 
one of the most important activities conducted by utility companies 
and local and state government agencies in their planning and eval- 
uation of energy conservation programs. The principal objectives 
of demand-side programs are to reduce energy consumption and to 
change load shapes (as reflected in changes in the time pattern and 
magnitude of a utility's load) by actively influencing consumer 
demand for electricity, through such programs as load manage- 
ment, strategic conservation, rate innovation, and marketing. The 
programs often rely on voluntary participation by consumers, and 
utilities and governments commonly offer a wide range of induce- 
ments to encourage participation. The effectiveness of these pro- 
grams and inducements depend on an indepth understanding of 
consumer needs and “perspectives” which need to be constantly as- 
sessed during program implementation. As an example of how these 
needs are assessed and addressed in a voluntary demand-side man- 
agement program, findings are presented from a recent survey of 
home energy rating programs currently being conducted by utility 
companies, governmental agencies, and other organizations. 


30962 (N—87-19647) Feasibility analysis of reciprocating 
magnetic heat pumps. Semiannual status report, 2 July 1985-2 
January 1986. Larson, A.V.; Hartley, J.G.; Shelton, S.V.; 
Smith, M.M. (Georgia Inst. of Tech., Atlanta (USA)). Jan 
1986. 1lp. (NASA-CR—180262; NAS—1.26:180262). NTIS, 
PC A02/MF AOl1. 

The conceptual design selected for detailed system analysis 
and optimization is the reciprocating gadolinium core in a regenera- 
tive fluid column within the bore of a superconducting magnet. 
The thermodynamic properties of gadolinium are given. A comput- 
erized literature search for relevant papers was conducted and is 
being analyzed. Contact was made with suppliers of superconduct- 
ing magnets and accessories, magnetic materials, and various types 
of hardware. A description of the model for the thermal analysis of 
the core and regenerator fluids is included. 


30963 (NEI-DK—1) Fire testing of a roof construction 
consisting of profiled sheet steel externally insulated with pol- 
and rockwool roof decking slabs. Pedersen, E.; 
Lundsgaard, H. (Dansk Brandvaerns-Komite, Birkeroed). 
1984. 17p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87752106. 

Investigations of larger fires have shown that the flammabil- 
ity of the roof construction and the effects of fire on the construc- 
tion materials can play a decisive role in the progress of the fire 
and in the resulting damage. For industrial property, where protec- 
tion against fire naturally plays a larger role because of the high 
value of the contents concentrated in these buildings, together with 
the damage which can be caused during fire fighting, the question 
of choice of insulation material on sheet steel construction has often 
been discussed. It was with this as a background at Rockwool 
International, on the 28th of September 1983, in co-operation with 
the Danish Fire Protection Association, carried out fire testing in 
two identical houses, one insulated with Rockwool Roof Decking 
Slabs and the other with expanded polystyrene foam (Celleplast). 
Another reason for the fire test was an evaluation of the justifica- 
tion of the fire requirements which such roofs should meet in Den- 
mark and which differ considerably from comparative requirements 
in, for example, Germany, Belgium and Holland. 





4291 / ERA-12/15 


(NEI-NO—4) — measurements in buildings. 
Setivetien for and reporting. (Norges Teknisk- 
Naturvitenskapelige Forsknin Oslo). 30 Oct 1984. 
487p. (In Norwegian). NTIS (US Sales Only), PC A21/MF 
AOI . File Number DE87752152. 

The manual contains instructions for the performance of 
energy measurements in buildings. The methods comprise general 
surveying procedures for energy consumption. Measuring methods 
for solar heating systems, heat pump systems, heat exchangers, and 
conventional heating systems are also presented. Instructions are 
given for the implementation and presentation of energy measure- 
ments in order to improve the possibilities results from different 
buildings, 98 drawings, 9 tables. 


30965 (NLVF/S—521) Convection oven for high- and 
low-graded fuels. Final report. Langnes, T.B. (Norges Land- 
bruksvitenskapelige Forskningsraad, Oslo). Apr 1984. 29p. 
(In Norwegian). NTIS (US Sales Only), PC A03. File 
Number DE87752138. 

The report deals with a convection oven for high- and low - 
quality fuels. The aim of the project has been to develop a space 
heater with improved heat economy and comfort by using different 
types of fuels such as wood, wastes etc. Test results are given. 5 


drawings. 


30966 (ORNL/CON—224) US heat pump research and 
om 1976-1986. Zimmerman, K.H. (Oak 

—. National Lab., TN (USA)). Apr 1987. Contract 
A 840R21400. 275p. NTIS, PC Al2/MF A011; 1; GPO 
Dep. File Number DE87009773. 

This document, which is an updated version of US Heat 
Pump Research and Development Projects, published in August 
1982 by the US Department of Energy, is a compilation of one- 
page summaries and publication and patent information for 233 in- 
dividual research and development projects on heat pumps cover- 
ing the years 1976 through 1986. The majority of the projects refer 
to heat pumps in space-conditioning applications. The document is 
intended to include information on all projects in the United States 
for which results are publicly available. Ten different indexes are 
included to aid the reader in locating specific projects. 


30967 (PB—87-159794/XAB) Aspects of design and con- 

structural strength and stability of in- 

building systems. Lunt, B.G.; Banninga, E. (Council 

for Scientific and Industrial Research, Pretoria (South 

Africa). National Building Research Inst.). 1985. 12p. (R/ 
BOU—1303). NTIS, PC PC E04/MF E04. 

Summary in Afrikaans; Presented at the International Con- 
ference: Innovation in Building - The Way Ahead, August 27-29, 
1985.; North American Continent sales only. 

Highlights problems noted during structural evaluation of 
building systems by the NBRI for the Agreement Board. Discusses 
overall stability, support, anchorage, and critical details. 


30968 (PB—87-177184/XAB) US multifamily building- 


prototype specifications. Topical 
1987. Zwack, W.; Berstein, H. (A 
ences, Inc., Silver Spring, MD 
NTIS, PC ‘A06/MF A0l. 

The purpose of the report was to develop a data base of 
standard buildings to be used as the basis for analysis of advanced 
residential gas technologies. A survey of all publicly and privately 
available sources of characteristic residential building data was used 
to identify prototypical multifamily buildings. Sixteen multifamily 
building types representing different time periods and levels of ther- 
mal integrity were selected and characteristized for each of the four 
U.S. Census regions. The report will enable GRI to simulate these 
prototypes to determine representative heating and cooling loads in 
the multifamily building sector for use in future R&D work. 


Manag i 
BA). Jan 1987. 121p. 
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30969 (PNL—5854-Vol.1) Development of whole-building 
energy design targets for commercial buildings: Phase 1, 
Taam Volume 1, Final report. Crawley, D.B.; Briggs, 
R.S.; Jones, J.W.; Seaton, W.W.; Kaufman, J.E.; Deringer, 
J.J.; Kennett, E.W. (Pacific Northwest Lab., Richland, WA 
(USA)). Apr 1987. Contract AC06-76RL01830. 114p. NTIS, 
PC A06/MF A0O1; 1; GPO Dep. File Number DE87009364, 
This report describes background research for preparation of 
a plan for development of whole-building energy targets for new 
commercial buildings. The lead laboratory for this program is the 
Pacific Northwest Laboratory. A wide variety of expertise and re- 
sources from industry, academia, other government entities, and 
other DOE laboratories are used in planning, reviewing and con- 
ducting research activities. Cooperative and complementary re- 
search development, and technology transfer activities with other 
interested organizations are actively pursued. 


30970 (STEV—1986-8) Energy conservation and standard 
consumption. Sohlman, Aa.; Ems, E.; Gerholm, M.; Eriks- 
son, A. (Statens Energiverk, Stockholm (Sweden)). 31 Aug 
1986. 201p. (In Swedish). NTIS (US Sales Only), PC A10/ 
MF AO1. File Number DE87752175. 

The National Energy Administration has been commissioned 
by the Swedish government to make up a register of normal ener- 
gyconsumption figure for space heating of dwellings and other 
buildings. These energy consumption standards can be used as an 
incentive for energy conservation. The Energy Administration has 
also looked into the possibility to create standards of energy con- 
sumption for buildings retrofitted to lower the consumption. The 
energy consumption standards are functions of the building types, 
construction years, heating installations, climatic zones etc. (L.E.). 


30971 (STF—62A85007) Calculation models for the opti- 
mization of energy saving steps in buil Granum, H. 
(SINTEF, Trondheim (Norway)). 5 Apr 1985. 124p. (in 
Norwegian). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87752148. 

The report deals the with following topics. 1) A brief de- 
scription on factors affecting the energy consumption in buildings, 
and which type of data are needed to achieve optimum conditions. 
2) Methods to estimate investment and service costs. An analysis on 
utilitarian costs and parameters. 3) An evaluation on prices and 
costs. 4) A calculation method for the energy consumption. A spec- 
ification on a mathematical model with algorithms, and the devel- 
opment of the computer program HAAREK which gives the possi- 
bility of fast and reliable calculations. 5) Examples on optimization 
analyses. 8 drawings, 6 tables. 


30972 (STF—62A85013) eee from glass cover- 
ings in Trondheim. Gunnarshaug, J. (SINTEF, Trondheim 
(Norway)). 2 Dec 1985. 62p. (in Norwe gian). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87752150. 

The report sums up the analyses and measurements on build- 
ing costs, energy consumption, and the climate and daylight condi- 
tions for the glass-covered streets at the University of Trondheim 
(Norway). In addition, the report also gives a condensation of an 
annual cost analysis for the glass-roofed buildings at Norges Tek- 
niske Hoegskole. 26 drawings, 8 tables. 


30973 (TKK-R/RT—67) Heat transfer by radiation at in- 
terior and exterior surfaces of building envelopes. Viljanen, 
M. (Helsinki Univ. of Technology, Otaniemi (Finland). Div. 
of Structural Engineering). 14 Dec 1984. 145p. (In Finnish). 
NTIS (US Sales Only), PC A07/MF AOl. File Number 
DE87752114. 

Heat is transfered at surfaces of building envelopes by con- 
vection and by radiation. In this study radition is considered more 
in detail. At first, basic concepts and laws of thermal radition are 
briefly presented. This chapter also deals with general raditive 
properties of real materials. Solar radiation is very importance for 
het transfer at exterior surfaces of building envelopes. Several 
methods and mathematical models have been proposed for the eval- 
uation of the intensity of solar radiation on the plane, when the azi- 
muth angle of the normal of the plane and the tilt angle of the 
plane with respect to the horizontal are known. Heat transfer by 
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radiation can be calculated applying theories of blackbody and of 
greybody. In practice, the energy exchange between two surfaces 
can be calculated by using radiative geometric configuration fac- 
tors. According to these principles a computer program to calculate 
the radiation hea transfer has been developed. The special problem 
in heat transfer at exterior surfaces of building envelopes is the rer- 
adiation to the surface from the atmosphere in the night-time. In 
the computer program mentioned above, this has been taken into 
account using the concept of the effective re-radiation temperature. 
This is the temperature of that perfectly black surface surraunding 
a wall surface which would emit the same re-radiation as the actual 
surroundings. In the last chapter some application examples illus- 
trating the effects of different calculating methods to the tempera- 
ture field of building envelopes are presented. These examples have 
been computed with the finite element method program which has 
been developed at Helsinki University of Technology. In this inves- 
tigation new subroutines have been developed which have been 
used in context of the main program mentioned above. 


30974 (TKK-R/RT—68) Heat transfer by convection at 
interior and exterior surfaces of building envelopes. livonen, 
P.; Viljanen, M. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Div. of Structural Engineering). 18 Dec 1984. 
102p. (in Finnish). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE87752115. 

The research deals with convective heat-transfer between air 
and the surfaces of building envelopes. The rate of convective heat 
transfer is evaluated by the convection heat-transfer coefficient. To 
determine the convection heat-transfer coefficient we consider 
some important cases connected with buildings. At first the use of 
dimensional analysis is illustrated as a method to solve a convection 
problem. Basic equations of fluid mechanics are presented in the 
case of steady flow of constant-density fluid. In addition the flow in 
tubes and over a flat plate are discussed. Solution for a flat plate at 
constant temperature and suitable formulas for airduct are present- 
ed in forced convection. Free convection is examined at a vertical 
and horisontal plane and in confined spaces. In the end some hand 
calculated and computed examples are presented as an adaption. 


30975 (TKK-R/RT—71) Heat transfer through the build- 
ing envelope. Example cases 2. Iivonen, P.; Viljanen, M. 
(Helsinki Univ. of Technology, Otaniemi (Finland). Div. of 
Structural Engineering). 10 Apr 1985. 73p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87752116. 

The research deals with hea transfer through the building 
envelope by means of example cases. Conduction is the main mode 
of heat transfer in solid bodies which have not airducts between 
different materials. Some analytical and numerical solutions of heat 
conduction problems are presented. In addition, heat transfer 
through the building envelope which contains an airduct is dis- 
cussed. The main aim of the study was to develope a computer pro- 
gram for numerical solution of three-dimensional conduction prob- 
lems. The developed program is based on the finite element 
method. Heat transfer in constructions is governed by the general 
Fourier heat conduction equation. At the surfaces of constructions 
heat is generally transfed by convection and by radiation. The com- 
puting method allows also to prescribe the surface temperatures be- 
forehand. Dealing with constructions which contain an airduct we 
must take into account also heat transfer by convection and by ra- 
diation in the airduct. If the ends of the airduct are open, such as in 
walls and roofs, we examine forced convection and if the ends are 
closed, such as in windows, we examine free convection in the air- 
duct. A method to calculate the rate of hea flow through like these 
constructions is presented. The method is based on the conservation 
of energy at steady state. 


30976 (VTT-TIED—604) Solutions to outdoor air intake. 
Korkala, T.; Siitonen, V. (Valtion Teknillinen Tutkimuskes- 


kus, oS de (Finland). LVI-tekniikan Laboratorio). Aug 
1986. 39p. (In Finnish). NTIS (US Sales Only), PC A037 
MF AO1. File Number DE87752120. 

Obvious problems in outdoor air intake are the uneven distri- 
bution of air into rooms, the draught, the missing basis for design 
and the impact of weather on the air flows. The aim of the study 
“Controlled outdoor air intake through the building envelope” has 
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been to find solutions to these problems in dwellings that have me- 
chanical extract ventilation. In this report the performance and the 
development possibilities of the known air intake arrangements are 
estimated. The study concentrated on the airing shutter, different 
outdoor air inlets, permeable wall construction, flow cracks of the 
construction, supply air window and structural windshield posi- 
tioned in the building envelope. Of these only the data of the 
supply air window has been evaluated sufficiently. This data is the 
air flow without draught, the flow resistance, the adjustability, the 
thermal economy and the liability to condensation. The data of the 
other air intake arrangements is insufficient, especially of the 
draught, so the designed use of them is not possible so far. To cor- 
rect the situation a determined product development and testing is 
needed with the help of uniform instructions. The main principles 
to defend against the draught are the heating of the supply air, the 
highest possible discharge velocity along the wall surface or the di- 
rection of the air flow away from the point of stay. From the point 
of view of the air flow control the favourable design values of the 
flow paths can be evaluated with the help of calculation models. 
The use of the structural windshield and the constant flow inlet as 
an air intake path also seems to be promising in the elimination of 
the wind disturbances. 


30977 (VTT-TIED—608) Information system design for 
real estate maintenance management. Packalen, P. (Valtion 
Teknillinen Tutkimuskeskus, Helsinki (Finland)). Aug 1986. 
139p. (In Finnish). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE87752121. 


The study is composed of two parts. The first part concen- 
trates on problems observed in information systems for real estate 
maintenance management in Finland, as well as means to resolve 
them. The other part discusses information system design for real 
estate maintenance management on a more general level. The fol- 
lowing problems have been found in information systems for real 
estate maintenance management: unreliability of data, problems in 
identification system, like amiguous identifications, changing identi- 
fication, identification’ susceptibility to errors and problems caused 
by different identification systems, different definitions and classifi- 
cations for data items, weak compatibility of computer and soft- 
ware environment as well as weak compatibility of the information 
system environment. For the part of designing information systems 
for real estate maintenance management the study presents a gener- 
al framework of information system design. Paraticular aspects re- 
lated to information system design for real estate maintenance man- 
agement are considered when needed. The design tasks have been 
arranged to fall into three phases: influence level design phase, data 
level design phase and implementation level design phase. Along 
with the description of the influence level design phase, the various 
interest units in Finland related to the information systems for real 
estate maintenance management have been mapped. For each infor- 
mation system every interest unit along with its relation to the in- 
formation system in question has been presented in the mapping. 
Data level relations to the most significant interest units have been 
set forth along with the description of the data level design phase. 
The data contents of their basic information systems have been de- 
scribed. 


30978 (VTT-TIED—631) Blown fibrous _insulations. 
Kokko, E.; Kouhia, I. (Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland)). Oct 1986. 77p. (In Finnish). NTIS (US 
Sales Only), PC A05/MF AO1. File Number DE87751986. 

The suitability of blowing mineral fibre insulation and cellu- 
lose fibre insulation in attics of buildings had been investigated in 
the research. This reserch had been divided in to three different 
parts, which were the development of the test methods, the labora- 
tory tests and the field tests. The main ojects in the development of 
test methods were the preparing of test pieces, the measurement of 
the insulation layer, thickness the measuring of water content and 
the variation of water content in the different levels of the insula- 
tion layer. The practical part of the research compriced investiga- 
tion of the water contents of the materials in the field. In addition 
the methods of blowing were investigated in practice. In the labo- 
ratory tests the effect of the air stream on the thermal conductivity 
of the insulation layer was measured. Also the settlement of insula- 
tion materials was measured. 
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30979 (VTT-TIED—639) Contaminant transfer in rotary 
heat sian Enbom, S. (Valtion Teknillinen Tutkimus- 
keskus, Espoo (Finland)). Nov 1986. 7lp. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE87751988. 

In air conditioning, regenerators are widely used for heat re- 
covery of exhaust air. A regenerator can simultaneously transfer 
heat and water or other compounds from exhaust to supply air. In 
particular the regenerators with hygroscopic matrix materials can 
transfer significant amounts of polar compounds from exhaust to 
cleaner supply air. The paper is divided into laboratory and field 
studies. The theorethical basis of the transfer of contaminants in re- 
generators is also discussed. The air flow through a regenerator is 
studied by measuring the particle flow through the regenerator 
with a particle counter. The transfer of chemical contaminants is 
measured with compounds which cannot condensate to the matrix 
and with compounds which can condensate to the matrix in air 
conditioning systems. In the laboratory studies also the influence of 
exhaust air humidity into the transfer of contaminants through re- 
generators is measured. The laboratory studies were carried out by 
both hygroscopic and nonhygroscopic regenerators. In the field 
studies all regenerators were non-hyroscopic. The theory of the 
transfer of contaminants in nonhygroscopic regenerator is dis- 
cussed. The studied mechanisms are the condensation or the solu- 
bility in water from the exhaust air and vaporization into the supply 
air. The calculation methods of heat and moisture transfer of hy- 
groscopic and nonhygroscopic regenerators are also presented. 


30980 Using energy management systems to obtain build- 
ing energy data. Akbari, H.; Flora, D.; Le Coniac, P. (Law- 
rence Berkeley Lab.). Strategic Planning and Energy Man- 
agement; 6: No. 1, 43-62(1986). 

EMS-derived data may offer important advantages, in terms 
of cost and effort vs data quality, as compared with conventional 
approaches now being used to analyze end-use performance in 
large buildings. Of course, using EMS’s for performance monitor- 
ing will not be equally promising in all commercial buildings nor 
for all data needs. There must be a computerized energy manage- 
ment system already in place, with appropriate sensing, data stor- 
age, and communication capabilities. However, these systems are 
already becoming standard equipment, especially in buildings larger 
than 100,000 square feet. It is possible to take advantage of the data 
available from even a simple EMS to determine some operating 
characteristics of a commercial building, especially to understand 
the way the electricity is used. Hourly EMS data help to indicate 
the weather dependency of the energy use in the building and can 
be used as constraint in load profile estimations where they are in- 
valuable in establishing an accurate end-use breakdown. 
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30981 (CONF-861002—Summs., pp 2, Paper 7) STM4- 
120 variable swashplate Stirling engine program update. 
Meijer, R.J.; Godett, T.M.; Ziph, B.; Pearson, C. (Stirling 


Thermal Motors, Inc., Ann Arbor, MI). 1986. NTIS, PC 
A22/MF AO0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The STM4-120 Stirling engine, currently under development 
at Stirling Thermal Motors, Inc., is a 40kW variable stroke engine 
with indirect heating using a sodium heat pipe. The engine is func- 
tionally separated into an application independent Energy Conver- 
sion Unit (ECU) consisting of the Stirling cycle and drive heated 
by condensing sodium and the application dependent External 
Heating System (EHS), designed to supply the ECU with sodium 
vapor heated by a particular energy source, connected by tubes 
with mechanical couplings. Some of the major milestones achieved 
include the helium pressure integrity of the cast aluminum crank- 
case and rotary shaft seal, development of the hydraulically actu- 
ated variable stroke control system, and application of advanced 
components such as compliantly mounted scrapers and improved 
piston rings developed in previous test programs. Problems were 
encountered in the hydraulic pump assembly due to underestimat- 
ing the volume flow requirements and internal leakage due to man- 
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ufacturing inaccuracies, and in crosshead due to stress concentra- 
tions. The engine test program for the STM4-120 ECU is de- 
scribed. A discussion of the test results, miscellaneous problems en- 
countered and the actions taken to eliminate them is presented, 
along with an update on program status. 


30982 (ORNL—6325) Transportation Energy Data Book: 
Edition 9. Holcomb, M.C.; Floyd, S.D.; Cagle, S.L. (Oak 
Ridge National Lab., TN (USA)). Apr 1987. Contract 
AC05-840R21400. 181p. (ORNL—5198-Ed.9). NTIS, PC 
A09/MF A01; 1; GPO Dep. File Number DE87009107. 

The Transportation Energy Data Book: Edition 9 is a statis- 
tical compendium prepared and published by Oak Ridge National 
Laboratory (ORNL) under contract with the Office of Transporta- 
tion Systems in the Department of Energy (DOE). Designed for 
use as a desk-top reference, the data book represents an assembly 
and display of statistics and information that characterize transpor- 
tation activity, and presents data on other factors that influence 
transportation energy use. The purpose of this document is to 
present relevant statistical data in the form of tables and graphs. 
Each of the major transporation modes - highway, air, water, rail, 
pipeline - is treated in separate chapters or sections, although aggre- 
gate energy use and energy supply data for all modes are presented 
in Chapter 1. The highway mode, which accounts for over three- 
fourths of total transportation energy consumption, is dealt with in 
Chapter 2. Topics in this chapter include vehicle stock characteris- 
tics, fuel efficiency, fleet automobiles, buses, and trucks. Chapter 3 
covers each of the nonhighway modes: air, water, pipeline, and rail, 
respectively. 


30983 (PB—87-156535/XAB) Profit implications of joint 
development: three institutional approaches. Final report. 
Keefer, L.E. (Keefer (Louis E.) and Associates, Arlington, 
VA (USA)). Nov 1984. 61p. NTIS, PC A04/MF AO1. 

The report explores the revenue yields of alternative meth- 
ods of organizing joint-development projects. At least three institu- 
tional approaches to joint-development planning and implementa- 
tion can be described; the autonomous transit authority approach, 
where a department within the transit authority handles the project; 
the cooperative-agreement approach, where a number of public 
agencies, including the transit authority, cooperate in contractuaily 
defined roles; and the transportation corridor development corpora- 
tion approach, where a new special purpose public or quasi-public 
body is responsible. The report explores the advantages and disad- 
vantages of each approach, based on experience in Washington, 
D.C., Baltimore, Maryland, and elsewhere. The report should be of 
particular interest to staffs of policy-level officials with responsibiti- 
ties for transit financing. 


30984 (PB—87-157293/XAB) Transit in the nation’s cap- 
ital: what lies ahead: a study of projected transit service, 
costs, and financial impacts on the region through the year 
2000 - Executive Summary. Bruggeman, J.; Peskin, R.; Dear- 
born, P.; Wickstrom, G. (Noetics, Vienna, VA (USA)). Feb 
1986. 67p. NTIS, PC A04/MF AO1. 

See also PB—87-157343. 

The goal of the study is to achieve a regional consensus re- 
garding what the Washington Metropolitan Area's total transit 
costs and revenues are likely to be through the year 2000. In addi- 
tion, the study looks at how well prepared the area’s jurisdictions 
will be to assume their respective shares of the operating deficits 
and capital costs. The report points out that currently, there is no 
single set of projects of future transit costs upon which decision 
makers at all levels of Government (local, State and Federal) can 
agree. The study calls for a commonly agreed upon objective set of 
numbers, and especially in the light of proposed cutbacks in Feder- 
al transit assistance. 


30985 (PB—87-157335/XAB) Revitalization of Penn- 
DOT: a case study in effective public management. Poister, 
T.H. (Pennsylvania Transportation Inst., University Park 
(USA)). Dec 1986. 119p. (PTI—8611). NTIS, PC A06/MF 
AOl. 


This management case study describes the turnaround of a 
major public-sector organization, the Commonwealth of 
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Pennsylvania's Department of Transportation, or PennDOT. Over 
the past seven years, PennDOT has been thoroughly transformed 
into a professionalized, service-oriented, high-performance transpor- 
tation agency. Notorious ten years ago as a highly politicized 
agency that was unable to come to grips with the state’s severe 
transportation problems, PennDOT now ranks as the best managed 
agency of Pennsylvania state government and is a leader nationally 
among departments of transportation. 


30986 (PB—87-157343/XAB) Transit in the nation’s cap- 
ital: what lies ahead: a study of projected transit service, 
costs, and financial impacts on the region through the year 
2000. Final report. Bruggeman, J.; Peskin, R.; Dearborn, P.; 
Wickstrom, G. (Federal City Council, Washington, DC 
(USA)). Feb 1986. 284p. NTIS, PC A13/MF AO1. 

See also PB—87-157293. 

The goal of the study is to achieve a regional consensus re- 
garding what the Washington Metropolitan Area's total transit 
costs and revenues are likely to be through the year 2000. The 
study looks at how well prepared the area's jurisdictions will be to 


assume their respective shares of the operating deficits and capital 
costs. 


30987 ae Implementation of fuel- 
cost reduction measures in Costa Rican private bus and taxi 
fleets. Final report. (Hagler, Bailly and Co., Washington, 
DC (USA)). it's a 1986. 143p. (HBC-RA—86-178). NTIS, 
PC A07/MF AI 


The Se focused on demonstrations of fuel-conservation 
measures in private bus and taxi fleets and a public information and 
awareness campaign. In Costa Rica, buses and taxis tend to be 
grouped into cooperatives and umbrella associations that provide 
convenient host organizations for such a project. The demonstra- 
tions were of a practical nature, and featured proven measures that 


would produce significant savings under actual operating condi- 
tions. 


30988 (PB—87-159729/XAB) Innovative methods for ve- 
hicle scheduling and routing. Young, S.K. (Noetics, Vienna, 
VA (USA)). Sep 1984. 63p. NTIS, PC A04/MF A0O1. 

The report describes preliminary research on new algorithms 
for the vehicle scheduling and routing problem (VSRP), which 
have been developed to reduce computational requirements and yet 
address the complicated constraints that occur in real-world trans- 
portation problems. Specific objectives of the research described in 
the report include formulation, preliminary implementation, and 
testing of the new algorithms, and evaluation of the feasibility for 
integration into a commercial-vehicle scheduling and routing 
system. These new algorithms are sufficiently fast as to be capable 
of implementation on a microcomputer, thereby providing the basis 
for development of a cost-effective and widely applicable commer- 
cial vehicle scheduling and routing system. 


30989 (PB—87-916600/XAB) Transportation safety rec- 
ommendations. Monthly report. (National Transportation 
Safety Board, Washington, DC (USA). Bureau of Safety 
Programs). 1987. vp. SSubscription. 

Supersedes PB—86-916600; Paper copy available on sub- 
scription, North American Continent price $65.00/year; all others 
write for Ae gee Singl a also available in paper or microfiche. 

The subecription ers publications containing safety recom- 
mendations in aviation, highway, marine, pipeline, and railroad 
modes of transportation adopted by the National Transportation 
Safety Board for each month of the year 1982. 
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30990 (CONF-861146—16) Simultaneous optimization 
and heat integration with process simulators. Lang, Y.D.; 
Biegler, L.T.; Grossmann, I.E. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA). Dept. of Chemical Engineering). 
1986. Contract FG02-85ER13396. 72p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87006176. 
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From AIChE winter annual meeting; Miami, FL, USA (2 
Nov 1986). 

Strategies are presented for performing maximum heat inte- 
gration of process streams simultaneously with flowsheet optimiza- 
tion in sequential process simulators. The strategies have been im- 
plemented on FLOWTRAN, using infeasible path optimization 
methods. Two formulations for performing the heat integration are 
compared in terms of reliability and computational efficiency. Re- 
sults on complex process flowsheets show that this approach can 
produce substantial savings in raw material consumption through 
more efficient energy integration. Moreover, based on a simplified 
model, it is proved that these savings can always be achieved in re- 
cycle processes. 


30981 (DOE/ID/12422—1) Membrane separation proc- 
esses in the petrochemical industry: Phase II, April 1, 1984 - 
October 30, 1985. Li, N.N.; Funk, E.W.; Chang, Y.A; Kul- 
karni, S.S.; Swamikannu, "AX; White, LS. (Signal Re- 
search Center, Inc., Des Plaines, IL (USA)). 30 Dec 1985. 
Contract AC07-82ID12422. 168p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE87009326. 

Permeation results, chemical analysis, and process testing of 
membranes designed for use in separation processes in the petro- 
chemical industry are reported. In order to obtain data of commer- 
cial relevance to industrial users, most of this work was with mem- 
branes packaged as spiral-wound modules. 


30992 (DOE/ID/12621—1) Electroacoustic dewatering 
of food and other suspensions: Phase 1, Final report. Mura- 
lidhara, H.S.; Beard, R.; Jirjis, B.; Chauhan, S.P.; Kim, B.C.; 
Criner, C.; ” Senapati, N. (Battelle Columbus Div., OH 
(USA)). 26 Mar 1987. Contract AC07-851D12621. 206p. 
NTIS, PC A10/MF A0O1; 1; GPO Dep. File Number 
DE87009749. 

A research and development program is being conducted to 
demonstrate application of the Electroacoustic Dewatering (EAD) 
technology to food processing with the main goal of achieving sig- 
nificant energy savings. The Phase I of the two-phase program has 
been completed. Objectives of Phase I were to demonstrate techni- 
cal feasibility of the EAD process to a wide range of food products 
and to select preferred commercial dewatering units for adaptation 
of the EAD technology to be used as process research units 
(PRU’s) in Phase II. 


30993 (ECRC/M—2070) Model for the coupling of tank 
and applicator circuits in a radio frequency dielectric heater. 
Perkin, R.M. (Electricity Council Research Centre, Capen- 
hurst (UK)). Feb 1987. 34p. Electricity Council Research 
Centre, Capenhurst, Chester CH1 6ES, UK. 

A model has been presented which allows a network ana- 
lyser to be used as a versatile diagnostic for RF coupled circuits. 
The real behaviour of industrial dryers, as opposed to that suggest- 
ed by over simplified considerations has been examined and com- 
pared with actual measurements. Diagnostic procedures for com- 
missioning new generator and applicator systems have been sug- 
gested and in particular the possibility of standardised impedance 
plots which would allow rapid setting up of equipment with a mini- 
mum of delay has been indicated. 


30994 (EGG-MS—7531) Development of slit-ring test 
method for ceramic tubes. Landini, D.J. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Jan 1987. Contract ACO07- 
761D01570. 41p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87009405. 

A slit-ring test method was investigated to evaluate the frac- 
ture properties of tubular ceramics for heat exchanger applications. 
The mechanical behavior of the slit-ring specimen, its conformity to 
analytical experessions derived from simple curver-beam theory, 
and its usefulness in determining basic property data were examined 
and are reported. The slit-ring specimen was found to offer the 
same simplicity in sample preparation and test fixtures as the three- 
point bend specimen. In addition, since the slit-ring specimens are 
more representative of the near net shapes and sizes of manufac- 
tured components and because material properties are often linked 
to fabrication processes, this specimen geometry offers distinct ad- 
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vantages for determining the reliability and lifetime behavior of tu- 
bular ceramics. Slit-ring specimens are also applicable for in situ 
measurements in actual waste heat streams. 


30995 (EPRI-EM—4692) Loose se melting with plasma 
cupola technology: Case studies: Final report. Kaiser, F.; 
Schueller, R.; Donner, D.; Provis, W. (Modern Equipment 
Co., Port Washin n, WI (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). May 1987. 44p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920430. 

The plasma-fired cupola technology developed by EPRI can 
greatly reduce iron foundry production costs. Case studies of typi- 
cal industrial foundry operations show potential operating cost sav- 
ings of $13 to $55 per ton, with investment paybacks of two years 
or less in most cases. 


30996 (1VO-A—10/86) Infrared drying in the manufac- 
ture of paper and cardboard. Kautto, J.; Soininen, M. (Ima- 
tran Voima Oy, Helsinki (Finland)). Dec 1986. 185p. (In 
Finnish). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE87752128. 

This report deals with the theory of infrared drying of paper 
and cardboard, process technology, potential applications and meas- 
uring and operational data. The first gas-driven IR-heaters were in- 
troduced in the Finnish paper industry in the early 1970s, total in- 
stalled power now being about 18 MW. Dryers using electric IR- 
lamps entered the market at the beginning of 1980, the installed 
power now exceeding 20 MW. The drying of coating in the manu- 
facture of paper and coardboard. IR-drying improves product qual- 
ity, it raises production capacity and facilitates control of the 
drying process. Proofs of improved quality are for instance a de- 
crease in binder migration and a more uniform moisture profile 
across the web. Production capacity of the drying limited machines 
tends to increase after IR-installations. It becomes easier to control 
the drying process as IR-radiation can be precisely led to the mate- 
rial to be dried. A fairly extensive survey of operational data was 
carried out and five different IR-dryers were measured. This survey 
provided data on the current standard of IR-drying technique. The 
coefficient of efficiency of electric IR-dryers varies from 30% to 
40% depending on the conditions of the drying process. Low coef- 
ficient of efficiency mostly results from great convection losses in 
the cooling air. Drying and process optimization are not yet under 
total control. Even though IR-dryers have good control properties, 
they have not yet been carried to completion. Control of electric 
IR-dryers with thyristor technique decreases the quality of electric- 
ity in the mill and causes harmonics in the network. Investment and 
operation costs for electric IR-dryers are almost the double com- 
pared with those for gas-driven IR-dryers. The survey showed that 
equipment users have insufficient knowledge of IR-technology. 


30997 (VO-B—03/87) Experiences in electrification of 
metal foundry and electricity load control. Muukkonen, P.; 
Simola, I. (Imatran Voima Oy, Helsinki (Finland)). Jan 
1987. 75p. (in Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87751991. 

Using a field study example, the costs and benefits of a melt- 
ing method change were analysed in a metal foundry, where oil 
furnace melting was replaced by electric melting. Simultaneously, 
accurate measurements were used to specify how an electricity load 
control system by cutting brief, sharp consumption peaks made 
electricity use more efficient in a foundry. The study shows that 
when using an electricity melting technique a foundry can cut its 
costs, particularly those for production and service. Together with 
energy cost savings, which according to the 1985 prices exceeded 
10%, the pay-back time for an additional investment in more expen- 
sive electrification equipment is less than two years. The energy 
price sensitivity study shows that the pay-back time for the addi- 
tional investment is some 4 years according to the low oil prices of 
1986 despite the fact that energy costs become higher than if fuels 
were used for melting and heating. A power saving of about 15% 
was achieved in 15-minute mean powers, when the foundry used a 
new electricity load control equipment. Thus, the cost saving in 
elecricity price averages 1.4 p/kWh. An analysis of control occur- 
rencies and load curves shows that power restrictions occur at the 
right time considering the cutting of cinsumption peaks of a re- 
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gional electricity supply undertaking and of the whole country. 
The study results can best be applied in foundries comparable to 
the field study example. In Finland there are about 40 foundries, 


where electricity consumption amounts to some 300-350 GWh a 
year. 


30998 (1VO-B—08/86) Electrified industrial processes - 
new applications 1986. Varsila, M. (Imatran Voima Oy, Hel- 
sinki (Finland)). Dec 1986. 96p. (In Finnish). NTIS (US 
Sales Only), PC AO5/MF A0O1. File Number DE87751993. 

The use of electricity in industrial processes has been rapidly 
expanding since the late 1970s. This results, on one hand, from the 
benefits of electric processes in process engineering and on the 
other hand, from a rise in the processing degree in production, 
which increases the use of electric energy in the manufacture of 
products. As the legislation concerning the environment has 
become more stringent, it has also been observed that electricity 
has a minimal impact on the environment and the range of applica- 
tions has expanded substantially. In Finland, too, there has been a 
fast growth in the use of electricity in industrial processes. Howev- 
er, applications have mostly been the same as previously. Electric 
process techniques are more and more often linked up with com- 
petitiveness. Hence, in order to maintain its position on the interna- 
tional market, it is crucial for Finland to follow up the progress in 
this field. This bulletin charts new applications that are commercial- 
ly available, but have not yet been exploited in Finland. The study 
is based on data gathered on over 1200 foreign applications. More 
than half of these applications meet the above-mentioned require- 
ments. The study includes dielectric techniques, mechanical com- 
pression of steam, induction techniques, infra-red and membrane 
techniques, conduction and plasma techniques, and resistance heat- 
ing. Besides new applications, the benefits of electrical processes 
and their current utilisation in Finland are discussed in general. 
Each technique is also breifly presented. 


30999 (LTI/C—156) Method to compute the total energy 

t in cereal productions. Kukla, T.; Orlinski, J.; 
Aas, K. (Landbruksteknisk Inst., Aas (Norway)). Jul 1983. 
34p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87752003. 

The report describes a method for carrying out investiga- 
tions aiming at getting information on: 1) Determination of total 
energy requirement per unit of produce in cereals. 2) Determination 
of the structure of fuel and energy consumption and of man-hours 
in various technologies for cereal productions. 3) Analysis of pro- 
duction processes in order to rationalize the fuel and energy con- 
sumption and to reduce the labour costs. 4) Comparison of total 
energy requirements in grain production in different agricultural 
and climatic conditions. 5) Assessment of different crops technol- 
ogies for the values of total energy requirements and man- hours. 
The investigation is performed using a questionaire presented in ap- 
pendix 1. The data were used as an input in a computer program 
using BASIC as language. The values of specific indexes of total 
energy in fuel, electricity, materials, machines, equipment and pro- 
duction buildings were extraxted from reference data and from the 
authors’ previous research. Results from detailed investigation of 
machinery performance as obtained in the Norwegian Institute of 
Agricultural Engineering and other Research Centres will also be 
used. Finally the computed prints may be analyzed in order to give 
an assessment of energy consumptions and number of man-hours 
for different levels of production technology. The mathematical 
formulas for the calculations are given. 5 other appendixes showing 
input and general data for computation, values of constant indices, 
program for computation and examples of printed results are in- 
cluded. 12 tables. 


31000 (LTI/C—164) Investigation of total energy re- 
quirement in caitle fodder production. Aas, K.; Kukla, T.; 
Orlinski, J. (Landbruksteknisk Inst., Aas (Norway)). Aug 
1984. 44p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87752004. 

The report gives results of the determination of total energy 
requirements per unit of cattle fodders produced by two milk pro- 
duction farms. The specific total energy requirements (STER) and 
specific number of man-hours (SNMH) were computed relative to 
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cultivated areas, fattening feed units, and wheight of different 
fodder as follows: Meadow and pasture grass, silage, rape, kale, tur- 
nipcabbage and straw. The values of STER and SNMH were used 
as a base to find the total energy requirements of produced milk. 
The structure of fuel and energy consumption and of man-hours in 
various fodder technologies in order to analyse them, rationalize 
these consumptions and reduce the labour costs were determined. 
From a questionaire completed by farmers and investigators the ob- 
tained information was evaluated by aid of a computer program 
using the language BASIC. The necessary specific values of total 
energy in fuels, electricity, materials, machines, equipment and pro- 
duction buildings were obtained from the references and previous 
research. Results from detailed machinery studies were also used. 
The productivity, total energy requirement and labour input for the 
fodders were calculated. The presented computation method of 
total energy requirement seems to be good for analyzing cattle 
fodder STER. It would also be possible to make a simulation com- 
puting of STER based on the presented method. 6 appendices 
showing the questionnaire investigation, general data of computa- 
tions, values of constant indices, describing the program of compu- 
tation, total energy requirements for the fodders and calculation of 
some indices are included. 28 tables. 


31001 (NEI-DK—4) Measurements of the drag of ellipti- 
cal cones of trawl netting. Wileman, D.A. (Dansk Fiskeritek- 
nologisk Inst., Hirtshals). Sep 1986. 79p. NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE87752109. 

This report is simply a record of the raw data obtained by 
the Danish Insitute of Fisheries Technology whilst carrying out an 
investigation for the Danish Ministry for Energy into "The Reduc- 
tion of Energy Expenditure in Trawl Fishing”. Measurements were 
taken in the Institute’s Flume Tank of the drag of elliptical shaped 
cones of full scale sheet netting. Many different cones were tested 
and changes were made to the following parameters: (ij) Water 
speed. (ii) Mesh size. (iii) Twine diameter. (iv) Mesh contruction: 
knotted v. knotless. (v) Twine material: pet, nylon, polyester. (vi) 
Twine construction: twisted and braided. (vii) Mesh opening. (viii) 
Cutting rate/angle of attack. (ix) Square mesh netting v. conven- 
tional diamond. (x) Double v. single twine. It has been decided to 
keep a permanent record of this raw data as no such data exists in 
the normal literature particularly for netting inclined at low angles 
of attack to the water flow, which is the usual situation in a trawl. 
Such data is required to check the validity of fluid dynamic theo- 


ries and empirical formulae developed for determining the drag of 
trawls. 


31002 (NEI-DK—5) Assessment of different means for 
calculating the drag of trawl netting. Wileman, D.A. (Dansk 
Fiskeriteknologisk Inst., Hirtshals). Sep 1986. 42p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87752110. 

Fishing gear technologists have for many years been trying 
to develop a means for predicting the drag of a trawl so that the 
design can be optimized, energy expenditure reduced and the size 
of the trawl matched correctly to the size of the otterboards and 
the vessel's towing power. Some mathematical models, where the 
drag of the netting bars and knots are calculated, have been devel- 
oped by William Dickson and a reasonable, if not perfect, agree- 
ment given with measurements of the drag of full scale trawls at 
sea. This paper examines the parts of his models describing the drag 
of the meshes in detail and by comparison with the results of the 
measurements of full scale netting cones determines which of the 
different models is most appropriate and whether further improve- 
ments can be made to the various drag coefficients and fluid dy- 
namic effects included. Existing models for calculating the drag of 
sheet netting, although giving a good simulation of the effect af al- 
tering most of the major parameters do not simulate the effects of 
increasing mesh opening properly. An alternative model has been 
developed which would appear to model this effect more realisti- 
cally. This model can form the basis of computer techniques to cal- 
culate the possible reduction in trawl towing resistance when knot- 
less netting materials are used and parameters such as mesh opening 
are optimized. Further studies are required (i) to measure in more 
detail how the drag of netting varies with mesh opening so that the 
model can be improved further and (ii) to develop techniques so 
that this model can be extended to cope with the more complex 
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shape of a trawl as opposed to a simple conical section of constant 
mesh opening and angle of attack. (LN). 


31003 (NLVF/S—512) Follow-up routines for automatic 
controlled straw-fired plants. Final report. Tjernshaugen, O.; 
Gjervan, J.O. (Norges Landbruksvitenskapelige Forsknings- 
raad, Oslo). May 1984. 15p. (In Norwegian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87752139. 

The report deals with a follow-up project of an automatic- 
controlled straw-fired plant. The aim of the project has been to in- 
vestigate the following matters: 1) Evaluation of technical, work, 
and economic conditions with regard to harvest and storage of 
straw. 2) Evaluation of technical and economic conditions for an 
automatic-controlled straw-fired plant. 3) Consideration of fire pre- 
cautions. 3 drawings, 4 tables. 


31004 (NLVF/S—519) New methods to meet the energy 
demand in agriculture. Final report. Lillevik, O. (Norges 
Landbruksvitenskapelige Forskningsraad, Oslo). May 1984. 
17p. (in Norwegian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87752137. 

The report deals with new methods to meet the energy 
demand in agriculture. The aim of the project has been to analyse 
both methods and consequences for the use of safety systems if the 
power supply is cut off. 1 drawing, 1 table. 10 references. 


31005 (NLVF/S—566) CO/sub 2/ and heat from char- 
coal in greenhouses. Final report. Olsen, T. (Norges Teknisk- 
Naturvitenskapelige Forskningsraad, Oslo). Apr 1985. 8p. 
(In Norwegian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87752136. 

The report discusses the utilization of CO/sub 2/ and heat 
from charcoal in greenhouses. The aim of the project was as fol- 
lows: 1) Technical and economical evaluation together with the 
design of a charcoal-fired heating system equipped with a supply 
system for flue gases in order to stimulate the plant growth. 2) De- 
velopment and building of a pilot plant. 3) Plant-growth experi- 
ments for optimum use of light, temperature, and CO/sub 2/ in 
order to obtain favourable conditions. 1 drawing. 11 references. 


31006 (NLVF/S—621) Stove for greenhouses. Final 
report. Karlsvik, E. (Norges Landbruksvitenskapelige 
Forskningsraad, Oslo). 10 May 1985. 14p. (In Norwegian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87752153. 

The report deals with two types of charcoal-fired furnaces 
for heating purposes and CO/sub 2/ supply in greenhouses. The 
first one is based on a slope-directed combustion system. The 
second one is equipped with a fluidized-bed combustion system. 
Test results are given. 2 drawings, 1 table. 


31007 (NLVF/S—638) Recovery of compost heat. Final 
report. Askestad, E. (Norges Landbruksvitenskapelige 
Forskningsraad, Oslo). Feb 1985. 13p. (In Norwegian). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87752133. 

The report deals with the recovery of compost heat. The 
aim of the project has been as follows: 1) Follow-up and evaluation 
of four pilot plants. 2) Further development of the various units of 
composting plants in order to increase the efficiency. 3) Decrease in 
heat loss and total cost of plants. 4) Methods to utilize advanta- 
geous pollution abatement from composting processes in operation. 
5 drawings, 2 tables. 


31008 (PB—87-176285/XAB) Environmental assessment 
of a wood-waste-fired industrial firetube boiler. Volume 1. 
Technical results. Final report, January 1981-March 1984, 
DeRosier, R.; Waterland, L.R. (Acurex Corp., Mountain 
View, CA (USA). Environmental S ystems Div.). Mar 1987. 
Tip. (TR—83-123/ESD-VOL-1). NTIS, PC A04/MF AO1. 

See also Volume 2, PB—87-176293. 

The report gives emission results from field tests of a wood- 
waste-fired industrial firetube boiler. Emission measurements in- 
cluded: continuous monitoring of flue gas emissions: source assess- 
ment sampling system (SASS) sampling of the flue-gas with subse- 
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quent laboratory analysis of samples to give total flue gas organics 
in two boiling point ranges, compound category information within 
these ranges, specific quantitation of the semivolatile organic priori- 
ty pollutants, and flue gas concentrations of 65 trace elements; 
Method 5 sampling for particulates; controlled condensation system 
(CSS) sampling for SO. and SOs; and grab sampling of boiler 
bottom ash for trace element content determinations. Total organic 
emissions from the boiler were 5.7 mg/dscm, about 90% of which 
consisted of volatile compounds. 


31009 (PB—87-176293/XAB) Environmental assessment 
of a wood-waste-fired industrial firetube boiler. Volume 2. 
Data supplement. Final report, January 1981-March 1984, 
DeRosier, R.; Waterland, L.R. (Acurex Corp., Mountain 
View, CA (USA). Environmental Systems Div.). Mar 1987. 
116p. (TR—83-123/ESD-VOL-2). NTIS, PC A06/MF AO1. 

See also Volume 1, PB—87-176285. 

The report gives emission results from field tests of a wood- 
waste-fired industrial firetube boiler. Emission measurements in- 
cluded: continuous monitoring of flue-gas emissions; source assess- 
ment sampling system (SASS) sampling of the flue gas with subse- 
quent laboratory analysis of samples to give total flue-gas organics 
in two boiling-point ranges, compound category information within 
these ranges, specific quantitation of the semivolatile organic priori- 
ty pollutants, and flue-gas concentrations of 65 trace elements; 
Method 5 sampling for particulates; controlled condensation system 
(CSS) sampling for SO. and SOs; and grab sampling of boiler 
bottom ash for trace-element-content determinations. Emission 
levels of five polycyclic organic matter species and phenol were 
quantitated: except for naphthalene, all were emitted at less than 0.4 
microgram/dscm. 


31010 (TKK-KO/ET—17) Production structure and 

energy use in Finnish process industry. Mankki, P. (Helsinki 

Univ. of Technology, Otaniemi (Finland). Inst. of Energy 
ineering). Oct 1986. 89p. (In Finnish). NTIS (US Sales 
y), PC A05/MF AO1. File Number DE87751997. 

The proportion which the industry covers in Finland’s 
energy consumption has, in recent years, reached up to 50%. Indus- 
trial processes have consumed close to 60% of the generated elec- 
tric energy. Over 80% of the electricity used by industry goes for 
fields within the process industry, such as production of paper and 
paper products (ISIC 341), chemicals (ISIC 35), basic metal indus- 
tries (ISIC 37) and production of wood and wood products (ISIC 
33). The above fields cover about 90% of the thermal energy con- 
sumption of industry. Following paper deals with the principles of 
major production processes within process industry and examines 
energy consumption based on literary estimates. Because produc- 
tion of paper products covers over half of the energy consumption 
of industry the main focus lies on preparation of mechanical and 
chemical pulp and paper and cardboard. Energy consumption in 
these manufacturing processes is reviewed in sub-processes. For 
other manufacturing processes the specific consumption rate is 
given. Furthermore, estimates are given on development of produc- 
tion and energy consumption within the various sectors of process 
industry. 


31011 (TKK-S/ST—60) Control of a black liquor supply 


and combustion processes. Part 1. Marttinen, A.; Kortela, U.; 
Sipilae, J. (Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Control Engineering Lab.). Jan 1986. 92p. (In Finn- 
ish). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE87752112. 

A recovery boiler is a very complicated process to control 
because of its many reactions in the combustion and recovery parts 
of the process. An important control variale is the drop size of the 
sprayed black liquor. It is also important to keep the temperature 
profile of the furnace at its desired form. To achieve this at least 
following process variables should be properly controlled: flow rate 
of the black liquor, spraying temperature, spraying pressure and 
combustion airs. The bhaviour of the recovery boiler is studied in 
detail y Uronen et.al. The main subject of their study has been in 
the control of the proper furnace temperature control including the 
sophisticated air distribution system for the boiler. In the prelimi- 
nary studies in industry we found out that the variations in the 
quality and quantity of the black liquor dry solids cause difficulties 
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to the control of the process. We made several practical tests to 
show the effect of the spraying temperature and pressure on the 
flow rate of black liquor. The model of the supply process is pre- 
sented. The direct and indirect methods to estimate the flow rate of 
dry solids is described. Moreover, a new preliminary control 
system for the combustion process is proposed. The simulation re- 
sults are presented in the second part of the research reports 
(Report 61). The control of axial air fans is sometimes a problem in 
a recovery boiler. When heavily loaded they tend to stall and the 
air flow rate easily starts to vibrate. To avoid this problem a spesi- 
fic control algorithm was developed. The method is tested by simu- 
lations. Moreover, the report deals with the air distributions in the 


furnace, especially the flow characteristics of the combustion air 
flows. 


31012 (TKK-S/ST—61) Control of a black liquor supply 
and combustion processes. Part 2. Marttinen, A.; Kortela, U.; 
Sipilae, J. (Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Control Engineering Lab.). Jan 1986. 61p. (In Finn- 
ish). NTIS (US Sales Only), PC A04. File Number 
DE87752113. 

In the first part (Report TKK-S/ST--60) of the reports of 
this study the main results were: the direct and indirect estimation 
of the flow rate of dry solids of black liquor, the control algorithm 
of the combustion air fans, including the elimination of the stalling 
effect and the preliminry proposition of the combustion process 
control system. The simulation model presented in the first part 
(Report 60) is further developed. The validity of the model is, how- 
ever, mainly tested in this paper. The rest of this report deals with 
different control concepts of the feeding and combustion processes 
of the boiler. The flow schemes of the simulation programs are also 
presented. 


31013 Numerical simulation of heat exchanger. Sha, 
W.T. (Argonne National Lab., 9700 South Cass Avenue, 
Argonne, IL 60439). pp 444-461 of Heat transfer in high 

ology and power engineering. Yang, W.J.; Mori, Y. 
New York, NY; Hemisphere Publishing (1987). 

The detailed development of a comprehensive, multidimen- 
sional, thermal-hydraulic, heat-exchanger analysis computer code is 
presented. The concept of porosity, directional surface porosities, 
distributed flow resistance, and distributed heat source or sink has 
been employed on the shell-side fluid to modify the continuum 
Navier-Strokes and energy equations to properly account the 
blockage effects of the heat exchanger tube bundle. The tubeside 
flow is considered as a multichannel, parallel flow between two 
common inlet and exit plena. The conservation equations were put 
into finite-difference form using the implicit continuum-fluid Euler- 
ian (ICE) method and solved on a digital computer. 
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REFER ALSO TO CITATION(S) 30028, 30259, 30354, 30840, 30845, 30863, 
30867, 30898, 30920, 30922, 30923, 30940, 31037, 31773 


31014 (DOE/CE/27460—T1, pp I.17-1.29) Testing con- 
servation incentive levels through system simulation. Bull, M. 
(Bonneville Power Administration, Portland, OR). Aug 
1984. American Council for an Energy-Efficient Economy, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

The Office of Conservation of the Bonneville Power Admin- 
istration has constructed an integrated system dynamics model for 
conservation program planning. This modeling technique was se- 
lected based on its ability to close feedback loops in conventional 
utility planning models and the ability to use simplified representa- 
tions of various system components. This model represents a break- 
through for BPA in its ability to: (1) model conservation programs 
in direct interaction with system operation, economic activity, rate- 
making and financial impacts; and (2) model the market penetration 
of alternate conservation program and incentive designs. The pro- 
gram is designed to run quickly and cheaply in order to facilitate 
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the testing of multiple pclicy and scenario assumptions. The paper 
will present the preliminary results of BPA's testing of the Regional 
Simulation Model, to include: the sensitivity of conservation pro- 
gram penetration to incentive levels and their structure; the ability 
to model incentive and programmatic constraints on programs; the 
relative redundancy of conservation subsidies under alternate incen- 
tive designs; and the trade-off between program timing and incen- 
tive levels to meet energy savings targets. All examples used in the 
paper are based on preliminary data and illustrative policy and sce- 
nario assumptions. 3 references, 16 figures, 2 tables. 


31015 (DOE/CE/27460—T1, pp I.30-I.41) Great PG & 
E energy rebate. Calhoun, R.C. (Pacific Gas & Electric Co., 
San Francisco, CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
TI87005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 


River —— 

1983 PG & E developed and implemented a comprehen- 
sive and innovative energy management program designed to meet 
the needs of its commercial, industrial and agricultural customers. 
The Great PG & E Energy Rebate program offered financial incen- 
tives of up to $100,000 per customer account for investment in 
energy management products and systems. Hailed by the California 
Public Utilities Commission as the leading conservation program in 
the nation, the project involved an investment of $32 million in 
over 20,000 participating firms in 1983. Energy savings for that 
year are projected to reach more than 6.8 billion lifecycle kWh 
with a demand reduction of 100,000 kW at a cost of about 5 mills 
per lifecycle kWh. This compared favorably with the marginal cost 
of $0.086 to produce a kWh at existing PG & E facilities. 


31016 (DOE/CE/27460—T1, pp 1.42-I.60) Utility expe- 
riences in designing, implementing and marketing demand-side 
programs. Davis, T.D.; Gellings, C.W. (Synergic Resources 
Corp., Bala Cynwyd, PA). Aug 1984. American Council for 
an Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 


River age 

paper uses a systems framework in completing case 
studies of 24 electric utilities that have demand-side programs. The 
authors found that the selection of demand-side programs were 
based on load shape modification objectives, influences of the exter- 
nal environment, and influences internal to the utility. Utilities were 
found to have a number of load shape modification objectives. An 
overriding goal for most utilities was improved financial perform- 
ance and better customer relations through load factor improve- 
ment. Once the particular load shape modification objectives were 
selected, the end-uses, followed by technologies and marketing im- 
plementation programs were selected. A general framework for 
evaluating demand-side options is presented, along with a review of 
how utilities conduct demand-side planning. The appropriateness of 
each marketing implementation technique is identified given bar- 
riers to customer acceptance and stage of buyer readiness. High- 
lights of utility implementation experiences are presented. The in- 
formation presented in this paper will be useful in providing a 
better understanding of how utilities plan for energy efficiency 
measures and the context in which a mix of demand-side program 
of mutual benefit to utilities and their customers is formulated. 3 
figures, 6 tables. 


31017 pre pp I.101-1.113) Public in- 
vestment in commercial/industrial conservation: some ap- 
proaches considered by Seattle. Holt, E.A. (Seattle City 
Light, WA). Aug 1984. American Council for an Energy- 
Efficient Economy, 1001 Connecticut Ave., NW, Suite 535, 
Washington, DC 20036. File Number 1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 


River erent 
City of Seattle and Seattle City Light considered sever- 
al proposals for financing conservation investments in the commer- 
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cial/industrial sectors. This paper discusses each of these proposals, 
which encompass two basic concepts: (1) a public corporation to 
sell tax-exempt revenue bonds, the proceeds of which would be 
loaned to building owners over long terms; and (2) a public/private 
partnership in which the municipal utility would provide incentives 
to the private energy services industry to secure higher levels of 
conservation investment than would otherwise occur. The principal 
incentive under this second concept is a contract between the utili- 
ty and an Energy Services Company (ESCo) to pay a rebate to the 
ESCo based on the value of the energy saved by the ESCo. Two 
rebate options are discussed; in each case the rebate is limited by 
the value of the energy savings to the utility, or the cost of the im- 
provements, whichever is less. The rebate is based in part on esti- 
mated savings (50% paid on the front end) and in part on observed 
performance of the retrofit buildings over five years. The rebate is 
100% guaranteed based on estimated savings, but paid over five 
years, and the ESCo is required to enter shared-savings agreements 
with each customer. The basis for the cost limitation does not in- 
clude the ESCo’s profit, so the ESCo is depends on its share of the 
savings. The pros and cons of each approach are debated. Legal 
issues, the regional context, political concerns, and institutional 
forces that have shaped the form of each proposal are described. 
Because a commercial/industrial financial incentive program has 
yet to be adopted in Seattle, the barriers to approval and lessons 
learned are discussed in depth. 


31018 (DOE/CE/27460—T1, pp 1.144-I.159) Regulatory 
factors affecting the financial impact of conservation pro- 
grams on utilities. Kahn, E.; Pignone, C.; Eto, J., McMahon, 
J.; Levine, M. (Lawrence Berkeley Lab., CA). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

Conservation programs affect utility earnings through specif- 
ic rate-making procedures. In this paper they simulate the effect of 
exogenous conservation programs on the earnings of Detroit 
Edison (DE) and Pacific Gas and Electric (PG & E). Revenue 
losses associated with conservation programs are estimated on a 
rate schedule level using specific tariff structures and sales frequen- 
cy distributions. The benefits of conservation are avoided fuel and 
capacity costs. These are estimated using simulations of utility reli- 
ability and production costs. Since both DE and PG & E have in- 
verted residential rate schedules, they expect revenue losses to 
exceed avoided fuel costs. Revenue lost is disproportionately in the 
top (highest price) rate tier. This price is usually above marginal 
fuel cost, even for PG & E, where the marginal fuel is often oil and 
gas. Revenue loss net of avoided fuel is greater for DE than PG & 
E because DE has low marginal costs and a steeply inverted rate 
schedule. In addition to tariff design, PG & E differs from DE in 
that it benefits from a regulatory stabilization mechanism which 
prevents operating losses from unanticipated conservation. No state 
other than California has such a mechanism. In addition to this loss- 
preventing factor, PG & E experiences reduced capacity costs from 
conservation. Because DE has substantial excess capacity, there is 
no such benefit in their case. 7 references, 4 figures, 7 tables. 


31019 (DOE/CE/27460—T1, pp I.173-1.192) Michael, 
the energy mastermind. Mahany-Braithwait, S. (Palo Alto 
Utilities D Dept., CA). Aug 1984. American Council for an 
Energy-Efficient Economy, 1001 Connecticut Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

paper describes the nature and lessons learned (partici- 
pant profile, dollar costs, responses, effectiveness, etc.) of a pro- 
gram undertaken by the Palo Alto Utilities Department to increase 
community energy savings by using an inter-active micro-computer 
to gain access to customer markets they have had difficulty reach- 
ing. Two of these markets were the traditional hard to reach utili- 
ties residential customers (e.g., seniors, know-it-alls, do-it-your- 
selfers, etc.) and hardware stores. For the hard to reach residential 
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customers they needed a non-threatening, go-at-your-own-pace, 
eye-catching way to attract them and then to explore their conser- 
vation potential. In the case of hardware stores, they needed credi- 
bility and rapport to encourage the stores to carry or upgrade their 
stock of conservation products they routinely recommend through 
their energy services programs. They decided to utilize a micro- 
computer, which can be programmed to provide personalized infor- 
mation (in many languages, e.g. Spanish) seven days a week, and is 
novel enough to catch people's attention. It also is a foot-in-the- 
door to the hardware store owners. With the computer set up in 
their stores, and customers asking to see products, they could moti- 
vate store personnel to better organize and expand their conserva- 
tion products stock. Palo Alto developed a pilot program using an 
interactive microcomputer with extensive color graphics to test out 
these ideas. The program is called Michael - the Energy Master- 


(DOE/CE/27460—T1, pp  1.193-1.201) Calms 
day electric meter and load management system. 
Peddie, R.A. (South Eastern England Electricity Board). 
Aug 1984. American Council for an Energy-Efficient Econ- 
omy, 1001 Connecticut Ave., NW, Suite 535, Washington, 
DC 20036. File Number T1I87005142. 

In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 
River project. 

An overview of a British utility's load management program 
describes a system which requires that only volts, amps, and time 
be measured. Software then communicates price, time, and load 
limits to users. The purpose is to tailor demand to power genera- 
tion by using both technical and managerial techniques in a two- 
way communication system. Dynamic pricing allows the customer 
to react as utility costs change. It also changes the utility's relation- 
ship to regulatory commissions. Customer queries of their bills will 
become more useful if they have access to relevant information that 
is reliable and accurate. 


31021 (DOE/CE/27460—T1, 
framework. 


conservation programs: a regulatory 
Wolf, J.L.; Norland, D.L. (Alliance to Save Energy, Wash- 
——. DC). Aug 1984. American Council for an Energy- 
cient Economy, 1001 Connecticut Ave., NW, Suite 535, 
a DC 20036. File Number T187005142. 
In Doing better: Setting an agenda for the second decade: 
Volume I, Proceedings from panels on utility programs, Hood 


pp 1.213-1.226) Utility 
and design 


River project. 

paper reviews the major findings of a two-year legal, 
economic and engineering analysis conducted by the Alliance to 
Save Energy of issues associated with utility promotion of conser- 
vation investment by its customers. First, a regulatory framework is 
presented to evaluate utility programs offering customers financial 
incentives to invest in conservation. The framework illustrates why 
in some cases public service commissions have inappropriately ap- 
plied regulatory policies to achieve the stated goal of a conserva- 
tion program. Second, independent of regulatory policy, constraints 
on the amount of financial incentives offered by a utility attempting 
to design a cost-effective conservation program are detailed. The 
problem of windfall incentive payments to customers who would 
have invested in conservation without a financial incentive from the 
utility is analyzed and the significance of the windfall problem to 
the application of the marginal cost and no-losers regulatory tests is 
evaluated. Finally, one method to evaluate the new and accelerated 
investment induced by a utility conservation program is discussed. 
Accurately projecting the market penetration of conservation de- 
vices and induced program impacts is necessary to determine the 
cost-effectiveness of a program under any regulatory policy. 2 ref- 
erences, 1 figure, 2 tables. 


31022 (DOE/CE/27460—T8, pp J.293-J.304) Evolution 
of program evaluation techniques at Northeast Utilities. 
Rutty, N.E. (Northeast Utilities, Hartford, CT). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T1I87005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3206 Municipalities And Community Systems 


This paper outlines the evolution of evaluation techniques 
developed over the four-year history of Northeast Utilities’ com- 
prehensive customer conservation plan (termed NU 80s/90s). It will 
focus on the techniques used to estimate and measure participation, 
implementation and resultant energy savings associated with the six 
major conservation programs under the NU 80s/90s umbrella. Be- 
ginning in 1980 with purely subjective estimating procedures and 
engineering calculations, the process has grown to incorporate: 
survey results; fuel usage measurements; bill analysis; behavioral ef- 
fects; cost to NU, its customers and society; and increasingly disag- 
gregated engineering calculations. NU’s conservation program eval- 
uations are used in the regulatory arena and have withstood the 
rigors of cross-examination. Programs and data bases are continual- 
ly expanding or being modified. Reference will be made here to 
work underway, and planned, for refinements to NU’s evaluation 
techniques. 12 references, 2 tables. 


31023 (DOE/CE/27460—T21, pp G.71-G.82) Regula- 

tory influence on utility conservation activity. Oswald, K.J. 
(Public Utility Commission of Texas, Austin). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number 1187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The regulatory climate under which a utility operates exerts 
considerable influence over the utility’s offer of conservation pro- 
grams. During the past decade, some attention has been focused on 
analysis of utility conservation programs to determine which pro- 
grams should be allowed. Specific tests have been proposed for this 
evaluation (a no-losers test, participant test, utility test and society 
test). These tests are all used to temper the over-zealous utility 
which may offer programs to the detriment of its ratepayers. There 
has been, however, little attention centered on the problems of en- 
ticing a reluctant utility to offer energy management programs. The 
Public Utility Commission of Texas is among state regulatory 
bodies grappling with the problems of what incentives to give utili- 
ties. Moreover, the Commission is operating under a legislative 
mandate to measure the (non-price related) conservation expected 
to be available in the state and to consider this in evaluating appli- 
cations for new-plant certification. This utilization of conservation 
results makes the design of incentives to be of critical importance. 
This paper examines the issues raised by various regulatory strate- 
gies and discusses Texas’ decisions in these areas. 


31024 (DOE/CE/27460—T21, pp G.128-G.140) Utility 
resource planning: the state of Nevada adopts an integrated 
planning model. Wellinghoff, J.B.; Mitchell, C.K. (State of 
Nevada Office of Consumer Advocate, Reno). Aug 1984. 
American Council for an Energy-Efficient Economy, 1001 
Connecticut Ave., NW, Suite 535, Washington, DC 20036. 
File Number T187005140. 

In Doing better: Setting an agenda for the second decade: 
Volume G, Proceedings from panels on federal and state programs, 
behavior of groups and organizations. 

The Nevada Office of Consumer Advocate’s Utility Re- 
source Planning Act of 1983 requires electric utilities to submit a 
long-range resource plan to the Public Service Commission every 
two years that demonstrates consideration of all aspects of a 
utility's future energy needs. The plan must evaluate demand and 
supply functions in a way that considers risk, sensitivity, and uncer- 
tainty. The end result will be an integrated least cost resource plan. 
Any new generation facility or major transmission line must be part 
of the least cost mix in an approved plan before permission for con- 
struction will be given. The regulations and legislation form the 
framework for a process that hinges on the simple economic princi- 
ple of using the least cost means to meet future electrical energy 
demands. The first step to implementing such a strategy is a shift in 
focus from selling electricity to selling energy services. Everyone 
should benefit. 
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31025 (DTH-LET-RE—86-1) Effect improvement in a 
gas turbine heat power plant due to exhaust gas recirculation. 
Experimental study. Frederiksen, P.; Qvale, B. (Danmarks 
Tekniske Hojskole, Lyngby. Lab. for Energiteknik). Mar 
1986. 37p. (In Danish). Danmarks Tekniske Hoejskole, La- 
boratoriet for Energiteknik, DK-2800 Lyngby, Denmark. 

EFP-82. 

The aim of this experiment was to elucidate a new method 
regulating the effect of gas turbines in combined power and heat 
(CPH) plants by exhaust recircilation. A small gas turbine CPH 
plant is constructed on the basis of a turbocharger for automobiles. 
The CPH plant is tested at full load and part load. The aim of the 
project has been fulfilled: 1. The theoretical premises regarding 
power and heat production and efficiency have been confirmed; 2. 
During the limited operational period of 20 hours no technical 
problems were shown that may prevent optimum effect of the new 
regulating principle. Based on this experimental work a CPH plant 
on an industrial scale was established in 1985 which will also be in- 
vestigated (LN). 


31026 (1VO-A—14/86) Groundwater as energy source of 
heat pump in district heating in Vieremae, Forssa. Iihola, H.; 
Ala-Peijari, T.; Tinell, T.; Kaiharju, J.; Heikkilae, M. (Ima- 
tran Voima Oy, Helsinki (Finland)). Dec 1986. 95p. (In 
Finnish). NTIS (US Sales Only), PC A0S5/MF AOl1. File 
Number DE87751976. 

The heat pump plant was connected in series together with a 
boiler using heavy fuel oil. The plant and the boiler are situated at 
a short distance from the district heating network. The heat pump 
heats the district heating water up to a maximum of 75 deg C and 
the oil boiler raises the water temperature to a level required by the 
outdoor temperature, the maximum temperature being about 100 
deg C. The heat pump needs groundwater of some 20 kg/s. The 
water is returned after cooling from the natural temperature of 6 
deg C to 4-2 deg C back to the same aquifer. The intake well for 
water and injection wells are situated at a distance of about 1 km 
from the heat pump plant. Final test operation of the plant was 
started in May 1985 and commercial operation in November 1985. 
Two water intake wells had to be built during the construction, as 
the iron c. 2 mg/l] in the water pumped from the first well caused 
clogging in injection wells. So far, the first well has been used as an 
injection well for cooled water, as it lies at a better distance than 
the actual infiltration wells. The heat pump plant reduces the use of 
oil by some 350 tons a year. Sulphur oxide emissions will be de- 
creased by approximately 17 tons and nitric oxide emissions by c. 4 
tons a year in the Vieremae area. The heat pump operation has not 
caused any changes in the groundwater. The experiences that have 
been gained show that groundwater can be utilized by heat pump 
connected into district heating networks. However, in order to 
keep the costs moderate, the aquifer and heat consumers have to be 
at a short distance from each other. During the current (autumn 
1986) price relations between heavy fuel oil and electricity, ground- 
water heat pump is not economically viable, even if the experiences 
of this project were utilized and extra costs were avoided. 


31027 (KTM/E-D—117) District heating load. A follow- 


up study on consumers. Salminen, P. (Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept.). Oct 1986. 90p. 
(in Finnish). NTIS (US Sales Only), PC A0S5. File Number 
DE87751981. 

In this investigation the behaviour of typical district heating 
consumers have been measured and analyzed on the basis of actual 
measurements. The most significant measurement results were the 
energy demand of different buildings, the dependency of energy 
demand on outdoor temperature and data on the fluctuations of 
energy demand and water flow. The short term energy demand in 
different buildings is caused by water consumption and is in apart- 
ment buildings related to the number of apartments. In the smallest 
buildings which have been subject to measurements, the short term 
energy demand measured during a period of one minute is about 
4.5 compared to the maximum energy demand during one hour. 
The energy demand during one hour is usually the basis for the 
fixed district heating charges. In the majority of buildings which 
have been subject to measurements in temperatures between -27 
and +30 degrees Celsius, the energy demand during one hour has 
fluctuated between 20...25 W/ W/cu.m. Energy demand fluctuation 
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curves, showing energy demand fluctuations per week of typical 
district heated buildings, have been drawn. The curves show clear 
differences between day and night use. In households there is a 
clear peak demand morning and evening. There is an especially big 
difference between energy demand during nighttime and daytime in 
office and commercial buildings. 


31028 (NEI-DK—zZ) Prospects for district heating coop- 
eration with Brookhaven National Laboratory, USA. 

og Mogens Larsen A/S, Odense (Denmark)). Oct 1986. 62p. 
(In Danish). NTIS (US Sales Only), PC A04. File Number 
DE87752107. 

On behalf of the Danish Board of District Heating represent- 
atives from the two consulting engineers firms Harry and Mogens 
Larsen and Cowiconsult visited the Department of Energy (DOE) 
and Brookhaven National Laboratory (BNL) in U.S.A. The aim of 
the visits was to discuss the possibilities of U.S.A. and Denmark co- 
operating in the field of district heating research. In this report the 
minutes of the meetings with BNL and DOE are presented, and a 
proposal is presented of cooperation/agreement within the field of 
district heating research between U.S.A. and Denmark. (LN). 


31029 (NILU-OR—48/84) Air poilution from inciner- 
ation plant in Gjoevik. Gotaas, Y. (Norsk Inst. for Luft- 
forskning, Lillestroem). Oct 1984. 25p. (In Norwegian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87752015. 

The environmental effects of a proposed incineration plant at 
Hunndalen near Gjoevik town have been evaluated. Norwegian air 
quality standards are believed to consider the effects on health, 
vegetation and animals. However, German standards for hydrogen 
chloride concentration which normally decides the size of dis- 
charge permitted, arew used because Norwegian ones do not exist. 
This also applies to permitted lead and cadmium levels. For the 
other heavy metals and organic micropollution 1/30 of the hygienic 
standards for working environment are selected as limiting concen- 
trations. The evaluation of the degree of pollution in the surround- 
ings of the incineration plant is done by considering measurements 
carried out in many countries. Spreading calculations are based on 
wind measurements in the area. Topography and background con- 
centrations are considered. This gives a necessary stack height of 
40 m. The maximum contribution from the incineration plant to de- 
posits on the ground is calculated to be about the same or leds than 
the contribution from long transport poliution. Maximum total pol- 
lution contribution will be slightly less than the contribution from 
long transport pollution. It is possible that hydrogen chloride dis- 
charge may cause increased corrosion in the proximities due to 
washing out of precipitation. At present no decisive conclusions 
can be made due to lack of knowledge. 4 appendices containing re- 
sults of various measurements are included. 6 tables, 8 drawings. 


31030 (NLVF/S—479) Straw as a fuel in district heating 
plants. Final report. Gaustad, A. (Norges Landbruksvitens- 
kapelige Forskningsraad, Oslo). Aug 1983. 11p. (In Norwe- 
gian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87752155. 

The report deals with straw as a fuel for district heating sys- 
tems. The aim of the project has been to clarify technical, economi- 
cal and agricultural conditions of using straw as a supplementary 
fuel for waste-fuelled systems. 


31031 (NP—7752034) Waste-Technology-Environment A 
state-of-the art report. Hovsenius, G.; Johansson, R. (Swed- 
ish State Power Board, Vaellingby). 1986. 67p. (In Swed- 
ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87752034. 

This study deals with the following aspects on household, in- 
dustrial and construction wastes: Various kinds of waste and its 
properties. Available quantities of various waste. Possibilities to 
store waste fuels. Energy production from waste by different means 
of energy conversion. Environmental aspects on energy production 
from waste e.g. emissions of dust, metals, mercury, hydrochloride, 
sulphur, nitrogen oxides and organic compounds (dioxins and di- 
benzofuranes etc.). Abatement technologies for incineration plants. 
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Environmental effects from waste disposal. Cost aspects on energy 
production from waste. 


31032 (PB—87-178323/XAB) Characterization of munici- 
pal solid waste in the United States 1960-2000. Rept. for 
1960-84, Franklin, M. (PRC Engineering, Inc., Chicago, IL 
(USA)). 25 Jul 1986. 72p. (REPT—15-3490-00). NTIS, PC 
A04/MF AO0O1. 

The report presents a summary of estimates of historical 
MSW quantities and composition from 1960-1984, with projections 
to the year 2000. In addition to characterization of MSW, which is 
defined as residential, commercial, and institutional wastes, the 
report includes information on other wastes that are land-filled, and 
a discussion of the factors that influence MSW generation. 


31033 (PB—87-178331/XAB) List of municipal-waste 
landfills, (Environmental Protection Agency, Washington, 
DC (USA)). Dec 1986. 190p. NTIS, PC A09/MF AO1. 

See also PB—87-108080. 

The report contains lists that were reported from State 
records and supplied to EPA by the Solid Waste Management offi- 
cials from the individual States and territories in OSW's Census of 
State Subtitle D Programs, conducted in the fall of 1985. The inten- 
tion of this list is to provide one source for municipal-waste land- 
fills in the United States. 


31034 (STEV—1986-R9) Small-scale combined heat 

power plants. (Statens Energiverk, Stockholm (Sweden)). 
1986. 73p. NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87752171. 

The investigation concludes that combined heat and power 
plants of less than 25 MWsub(e) using solid fuel or natural gas can 
compete with coal condensing power stations. It has been assumed 
that the cost for a coal condensing power station is about 350 SEK 
(50 USD) per MWhsub(e). A comparison has been made between 
the electricity production costs in steam turbine plants burning solid 
fuel on the one hand, and gas turbine or internal combustion engine 
plants running on natural gas on the other. The conclusions drawn 
are as follows: In general, combined heat and power plants burning 
solid fuel and with steam turbines greater than 3-5 MW sub (e) 
would probably give lower electricity production costs than the 
corresponding combined plants running on natural gas (in Sweden). 
The possible reductions in plant costs for a series production of 
small steam turbine plants have been calculated to be c. 20 percent. 
The total economic picture for gas fueled gas turbine plants can 
probably be improved using steam injection. In the long term it is 
estimated that large internal combustion engines (8-15 MWsub(e)) 
utilising gasified solid fuel could be just as economical as steam tur- 
bine plants. The advantage of this would then be that the produc- 
tion of electricity could be increased by 50-60 percent for a given 
heat production. Small-scale combined heat and power plants can 
produce a certain increase in the SOsub(x) and NOsub(x) emissions, 
in comparision with large coal plants. In order to avoid this in- 
crease, it is important that future developments in the field of com- 
bustion and purification should include methods for both small- 
scale and large-scale energy conversion. With 9 refs. 


31035 (STEV—1986-R10) Cost analysis of district heat- 
ing networks. Abrahamson, B. (Statens Energiverk, Stock- 
holm (Sweden)). Sep 1986. 65p. NTIS (US Sales Only), PC 
A04/MF AO01. File Number DE87752172. 

The report analyses the basic cost of prefabricated plastic 
culvert installations in eight member countries of the IEA compris- 
ing data from 18 district heating utilities obtained at this stage from 
responses to questionnaires. ‘Basic cost’ is defined as being the part 
of the total cost which is independent of surface restoration, special 
system conditions, obstacles etc. It is calculated from itemized price 
lists for specified ideal ground conditions. The total cost of an 
actual installation is therefore normally considerably higher and the 
data on basic cost should be used only for comparison purposes. 
For four systems the difference between ‘basic costs’ and ‘total 
costs’ has been examined. 
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31036 (TNO-HMT—84-01335) Energy comsumption in 
-_— swimming pools. Heeren, J.W.; Pernot, C.E.; Wern- 
sen, A. (Hoofdgr Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands)). Jan 1984. 132p. (In Dutch). 
Hoofdgroep Maatschappelijke Technologie TNO, P.O. Box 
342, 7300 AH Apeldoorn, Netherlands. 

A dynamic model for the calculation of energy comsumption 
of open-air swimming pools is made up. Input of parameters like 
pool dimensions, water temperature during night and day, opening 
times, seasons etc, are possible. Very good agreement with meas- 
ured data are reached. 


3209 Education And Public Relations 


= ALSO TO CITATION(S) 30840, 30841, 30865, 30923, 30924, 30930, 


31037 (DOE/CE/27460—T8, pp J.173-J.188) Improving 
utility conservation programs: outcomes, interventions, and 
evaluations. Condelli, L.; Archer, D.; Aronson, E.; Curbow, 
B.; McLeod, B.; Pettigrew, T.F.; White, L.T.; Yates, S. 
(Univ. of California, Santa Cruz). Aug 1984. American 
Council for an Energy-Efficient Economy, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005143. 

In Doing better: Setting an agenda for the second decade: 
Volume J, Proceedings from the panel on programs outside of the 
United States. 

Four major California utility companies have active energy 
conservation programs mandated by the State’s Public Utilities 
Commission (CPUC). These companies evaluate their programs and 
send reports of the evaluations to the CPUC. A review of 213 of 
these reports revealed a marketing research approach toward pro- 
moting conservation. Advertising and informational campaigns 
characterize most programs, and attitudes and self-reported behav- 
ior were the major outcome measures. This approach is shown to 
be ineffective. Suggestions for improvement include: (1) the use of 
actual energy consumption as the primary outcome measure in 
evaluating conservation programs; (2) the abandonment of conven- 
tional advertising, and the use of it only for the promotion of hard 
interventions; (3) increased use of social diffusion methods to dis- 
seminate information; (4) the design of more effective educational 
material by incorporating cognitive social psychological principles; 
and (5) the utilization of hard interventions that have a direct, veri- 
fiable link to conservation. 36 references. 
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31038 (CONF-851169—1) Alumina-SiC whisker compos- 
ites. Tiegs, T.N.; Becher, P.F. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 10p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87008734. 
From 13. automotive materials conference; Ann Arbor, MI, 
USA = Nov 1985). 
umina-SiC whisker ceramic composites have recently 
come aa prominence for structural applications because of their 
potential for high strength and fracture toughness. Because of its 
very attractive mechanical properties, alumina reinforced with SiC 
whiskers is a good candidate for use in advanced heat engines. Ce- 
ramics for use in advanced heat engine applications must meet nu- 
merous property requirements. Obviously, they must be strong and 
tough at room and elevated temperatures and have high reliability. 
Because of the lifetime requirements demanded in commercial en- 
gines, the materials also need to be resistant to thermal shock, slow 
crack growth, creep and corrosion. For high volume/low cost pro- 
duction of engine parts, the ceramics have to be economically fabri- 
cable to near-net-shape and this requires the ability to pressureless 
sinter the materials. The SiC whisker-reinforced alumina ceramic 
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composites developed have been examined with these criteria in 
mind. Other characteristics, such as wear resistance and joining to 
metals, are also important and are presently being determined. 


31039 (CONF-861002—Summs., pp 13, Paper 9) LHR 
engine design analysis methodology and validation. Morel, T.; 
Keribar, R.; Wahiduzzaman, S.; Fort, E.F. (Integral Tech- 
nologies Inc., Westmont, IL). 1986. NTIS, PC A22/MF 
A01. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The results are summarized of a three-year, three-phase pro- 
gram aimed at developing a comprehensive heat transfer and ther- 
mal analysis methodology oriented specifically to the design re- 
quirements of insulated diesel engines. The objective is to develop 
technology that will make possible a quantitative analysis of the 
low heat rejection (LHR) engine concept, including the determina- 
tion of performance improvements, identification of design strate- 
gies for optimum engine insulation, and a detailed characterization 
of the thermal environment in which structural materials and lubri- 
cants will have to exist. The rationale for the program is that heat 
transfer is the controlling process in LHR and insulated engines, in- 
fluencing: engine performance; thermal loads; required material 
properties and design application methods; and lubrication, friction 
and wear. Thus the main objective of this project has been to de- 
velop a comprehensive design-oriented methodology, which allows 
detailed analysis of heat transfer in LHR engines. The methodology 
has been applied to the assessment of some of the key issues in 
LHR engine design, such as predictions of achievable thermal effi- 
ciency benefits and thermal profiles along the piston/ring/liner 
interface. 


31040 (CONF-861002—Summs., pp 17, Paper 10) Effect 
of insulated diesel engine surfaces on emissions and combus- 
tion. Vinyard, S.; Ariga, S.; Dickey, D.W. (Southwest Re- 
search Institute, San Antonio, TX). 1986. NTIS, PC A22/ 
MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The increased combustion chamber surface temperatures of 
low heat rejection (LHR) engines raises question concerning gase- 
ous and particulate exhaust emissions and the combustion process. 
This project examines LHR conditions in a single-cylinder, direct 
injection diesel engine representative of the heavy-duty, on-high- 
way truck market. The combustion chamber is insulated with ce- 
ramic coatings and with metallic, air gap components. Planned tests 
include variable temperature testing with top ring reversal tempera- 
tures ranging to 700°F and fire deck temperatures ranging to over 
1300°F. Further testing includes parametric studies of injection 
timing, inlet air temperatures, fuel and lubricating oil type, as well 
as limited testing in an indirect combustion chamber configuration. 
Test system design and results to date are described. 


31041 (CONF-861002—Summs., pp 13, Paper 11) Thick 
thermal barrier coatings. Larson, H.J. 1986. NTIS, PC A22/ 
MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The overall objective of the DOE/NASA Heavy Duty 
Transport Technology Program is to provide a technology base 
that industry can apply in developing fuel efficient, advanced low 
heat rejection diesel engines. The program approach is to develop 
key component technologies and evaluate the engine components 
by running proof of concept engines. The use of ceramic thermal 
barrier coatings on conventional metal diesel engine components is 
one potential cost effective approach to designing a low heat rejec- 
tion engine. The primary objective of this program is to design and 
demonstrate the durability of thick thermal barrier coatings with an 
overall thermal conductance of 0.5 Btu/hr in? °F. The ceramic 
thermal barrier coatings will be applied to the piston, valves and 
cylinder head fire deck for 100 hours of testing in a single cylinder 
test engine that is representative of advanced on-highway truck 
diesel engines. The work plan for the analysis, design and test of 
the thick thermal barrier coatings is described. 
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31042 (CONF-861002—Summs., pp 17, Paper 12) Slid- 
ing seals for adiabatic engines. Vinyard, S.; Lankford, J.; 
Beaty, K.; Ariga, S. (Southwest Research Institute, San An- 
tonio, TX). 1986. NTIS, PC A22/MF A0Ol1. File Number 
DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Low heat rejection (LHR) or adiabatic engines show prom- 
ise of increased efficiency and reduced package size. But higher 
temperatures encountered at the top ring reversal zone of LHR en- 
gines have caused increased friction and engine wear. The objective 
of this program is to develop and test material couples that show 
promise of reduced friction and wear as rings and liners for LHR 
engines. Phases I and II investigated several materials in a pin-on- 
disk test rig under high temperatures with a simulated exhaust 
products environment. Phase III examined the two most promising 
material couples in a reciprocating test rig and in actual engine op- 
eration. Material Couple No. 1 is a silicon nitride cylinder liner ion- 
implanted with nickel and titanium combined with a piston ring of 
hot-pressed titanium carbide. Material Couple No. 2 consists of a 
partially stabilized zirconia liner ion-implanted with titanium and 
nickel combined with a piston ring made of Ni-Mo-TiC. Ring and 
liner design, as well as planned reciprocating rig and engine testing, 
are described. 


31043 (CONF-861002—Summs., pp 12, Paper 13) Low 
heat rejection reference engine for on-highway applications. 
Hakim, N.S. (General Motors Corp.). 1986. NTIS, PC A22/ 
MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Adiabatic Diesel Engine Component Development 
(ADECD) Program is a multiple phase effort to develop and dem- 
onstrate the critical technology needed to advance the heavy duty 
adiabatic diesel engine concept for the line-haul truck market. The 
main objectives of Phase I of the ADECD Program were to select 
an advanced low heat rejection Adiabatic Diesel Reference Engine 
(ADRB), and to carry out ADRE systems analysis and design. The 
objective of Phase II is to examine the proof of concept of relevant 
ADRE advanced systems and components. Phase II is planned to 
be completed in 1988. The ADRE concept selection consisted of 
four distinct studies: (1) rate point performance optimization; (2) 
study of various exhaust energy recovery scenarios; (3) compo- 
nents, systems, and engine configuration studies; and (4) life cycle 
cost estimates of the ADRE economic worth. These studies are de- 
scribed. 


31044 (CONF-861002—Summs., pp 5, Paper 14) Over- 
view of DOE alternative fuels program. Graves, R.L. (Oak 
Ridge National Lab., TN). 1986. NTIS, PC A22/MF AO1. 
File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Alternative Fuels Utilization Program currently encom- 
passes two significant projects in alternative transportation fuels: (1) 
the Alternative Fuels Utilization Project, a long-range activity of 
applied research and development, and (2) the Federal Methanol 
Fleet Project, an effort initiated by Congress to introduce methanol 
vehicles into the fleet of Federally-owned vehicles. The overall ob- 
jectives and summaries of activities are described. 


31045 (CONF-861002—Summs., pp 57, Paper 15) 
AGT101 advanced gas turbine technology development. 
Kreiner, D.M.; Kidwell, J.R.; Boyd, G.L. 1986. NTIS, PC 
A22/MF AO01. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Since program inception in October 1979, the Garrett/Ford 
Advanced Gas Turbine Program designated AGT101, has made 
significant contributions in developing ceramic technology for gas 
turbine applications. All ceramic structural components have been 
exposed to peak pressure loading during full speed operation 
(100,000 rpm) at 2100°F turbine inlet temperature. Over 100 hours 
of continuous engine operation on a single set of ceramic structures 
at 2100°F was accomplished and represented an important program 
milestone. These engine tests, coupled with successful fabrication 
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and component qualification tests of the ceramic turbine rotor, al- 
lowed the First All-Ceramic Engine Test to be conducted in Janu- 
ary 1986. The results of the tests are reported. 


(CONF-861002—Summs., pp 10, Paper 16) Ad- 
vanced turbine applications project plans. Kerwin, P.T. 
(NASA-Lewis Research Center, Cleveland, OH). 1986. 
NTIS, PC A22/MF A0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Advanced Gas Turbine (AGT) Project currently in its 
final funding year addressed engine development including a broad 
range of technologies critical to small turbine engines. The AGT 
Project has successfully demonstrated the feasibility of ceramic tur- 
bine engines and state-of-the art aerodynamic component perform- 
ance in the low flow range. Experimental engines capable of testing 
ceramic parts have been developed. Ceramic components of the 
current generation of materials have been tested at 2200°F. Addi- 
tional technology development is required. Ceramic components 
capable of operating in engines at temperatures above 2350°F are 
required to meet the Automotive Gas Turbine Program goal. The 
DOE Offfice of Transportation Systems plans the Advanced Tur- 
bine Technology Applications Project (ATTAP) as a new start in 
fiscal year 1987. The program is described. 


duction and status of the ceramic logy advanced 
heat engines project. Johnson, D.R.; Schulz, R.B. (Oak 
Ridge National Lab., TN). 1986. NTIS, PC A22/MF AO1. 
File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Ceramic Technology for Advanced Heat Engines 
Project of the Advanced Materials Development Program was ini- 
tiated in 1983 to meet the ceramic materials technology require- 
ments of the companion DOE engine programs, the Advanced Gas 
Turbine and the Heavy Duty Transport (low heat rejec- 
tion heavy duty diesel) Program. The goal is the technology base 
that will allow private industry io supply reliable and cost effective 
ceramics for applications in these advanced engines. Accordingly, 
the program includes the following objectives: improved and new 
synthesis and fabrication technology to improve the reliability of 
monolithic ceramics, toughened ceramic composites, and ceramic 
coatings; improved and new joining technology required for reli- 
able ceramic attachments; an understanding of the physical and 
chemical mechanisms that control the friction and wear of ceramic 
materials and coatings under heat engine operating conditions; and 
identification and understanding of the mechanisms of that control 
the long-term mechanical reliability of structural ceramics in ad- 
vanced engine environments. These objectives are discussed. 


31047 (CONF-861002—Summs., pp 2, Paper 17) Intro- 
techno for 


31048 (CONF-861002—Summs., pp 21, Paper 18) Dura- 
bility testing of ceramic materials for turbine engine applica- 
tions. Lindberg, L.J. 1986. NTIS, PC A22/MF AOI. File 
Number DE87001335. 

From Automotive technology development contractors’ co- 
ee 1986). 


Silicon nitride and silicon carbide ceramic materials were ex- 
posed to a simulated gas turbine engine environment to determine 
the effect of exposure on the fast fracture strength of the material. 
The ceramic materials are cyclically exposed to the high velocity, 
high temperature, exhaust of a diesel fuel fired burner and then air 
quenched to below 204°C. Cyclic exposures at either 1204 or 
1371°C were conducted at five thermal cycles per hour, for up to 
3500 hours. The ceramic materials chosen for evaluation are select- 
ed as representing existing and emerging SisNs and SiC materials 
technology, suitable for gas turbine applications. Summaries of the 
material evaluations conducted during the past two years on the 
NASA funded 3500-Hour Durability Testing of Commercial Ce- 
ramic Materials program are presented. 


31049 (CONF-861002—Summs., pp 23, Paper 19) 
Molten salt corrosion of SiC and Sis;N,. Fox, D.S.; Jacobson, 
N.S.; Smialek, J.L. (NASA-Lewis Research Center, Cleve- 


land, OH). 1986. NTIS, PC A22/MF A0O1. File Number 
DE87001335. 
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From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Molten salt corrosion of heat engine components, also 
known as hot corrosion, can be a serious problem. During engine 
operation, sodium chloride ingested via the air intake can combine 
with sulfur impurities in the fuel to the form Na2SO,. Under certain 
conditions, the NasSO, condenses on engine components and causes 
accelerated oxidation and severe corrosion. Molten salt corrosion of 
superalloys has been extensively investigated and this problem 
should be addressed for ceramics. The results of the burner rig cor- 
rosion of SiC (Carborundum SASC, Carborundum KX01, Kyocera 
SC201 and General Electric B-SiC) are presented. Preliminary re- 
sults for SisN, are also discussed. 


31050 (CONF-861002—Summs., pp 4, Paper 20) Tensile 
creep behavior of structural ceramics. Wiederhorn, S.M.; 
Chuck, L.; Chuang, T. (National Bureau of Standards, 
Gaithersburg, MD). 1986. NTIS, PC A22/MF AO1. File 
Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The development of test equipment and test procedures for 
measuring the strength and creep resistance of ceramic materials at 
elevated temperatures are discussed. The goal of the project is to 
assist in the development of a reliable data base that can be used for 
structural design of heat engines for vehicular applications. Me- 
chanical strength of ceramic materials is usually measured in a flex- 
ural test configuration because of the ease of conducting such tests 
on these materials. In this program a technique for measuring the 
creep and strength of ceramics is being developed and will be used 
to characterize the mechanical behavior of structural ceramics at 
elevated temperatures. The test method will be inexpensive, using 
self-aligning test fixtures, and simple grinding techniques for speci- 
men preparation. Creep data obtained with this technique will be 
compared with data obtained from other tensile test techniques, and 
with data obtained by flexure and compressive creep studies. 


31051 (CONF-861002—Summs., pp 8, Paper 21) Evalua- 
tion of transformation toughened zirconias. Swab, 
J.J. (Army Material Technology Lab., Watertown, MA). 
1986. NTIS, PC A22/MF AO1. File Number DE87001335. 
From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 
Transformation Toughened Zirconia (TTZ) is a material 
being considered for use in advanced heat engines. However, at ele- 
vaied temperatures TTZ materials undergo an aging phenomenon 
which causes tetragonal zirconia to transform to its monoclinic 
phase. This transformation results in a loss of strength and fracture 
toughness. Six commercially available Japanese TTZ materials and 
one experimental domestic grade were evaluated for the effects of 
aging at elevated temperatures (1000 to 12,000°C) for times of 100 
and 500 hours. The six Japanese TTZ materials are Kyocera Z201, 
Toshiba TASZIC, Hitachi, NGK-Locke Z-191 and a sintered and 
hipped material from Koransha. Tests completed at this time show 
that TTZ materials can be overaged but to various degrees. The 
Kyocera TTZ had an as-received strength of 750 MPa but after 
aging at 1000°C for 100 and 500 hours, lost 40 and 60% of its 
strength, respectively. On the other hand the Hitachi TTZ had an 
as-received strength of 1169 MPa and lost only 7% of its strength 
after 100 hours and showed no further loss of strength after 500 
hours. Other heat treatments of 500 hours at 1100 and 1200°C re- 
vealed no further strength loss for this zirconia. The Koransha 
Hipped zirconia also exhibited excellent strength retention. The as- 
received strength is 1261 MPa which drops to 1045 MPa after 500 
hours at 1000°C. This zirconia is now undergoing higher tempera- 
tures heat treatments to determine the extent of strength retention. 


31052 (CONF-861002—Summs., pp 8, Paper 22) Tensile 
cyclic fatigue of alumina at room and elevated temperatures. 
Liu, K.C.; Brinkman, C.R. (Oak Ridge National Lab., TN). 
1986. NTIS, PC A22/MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

In order to develop the industrial technology base and 
highly reliable ceramics for applications in advanced heat engines, 
The Ceramic Technology for Advanced Heat Engines Project has 
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been initiated. The objective of this task activity within the project 
program is twofold: (1) to develop and demonstrate the capability 
of performing tension-tension cyclic fatigue testing on a uniaxially 
loaded ceramic specimen at elevated temperatures and (2 to estab- 
lish the databese for design and analysis applications. To this end, 
the experimental program is being carried out in four developmen- 
tal phases. These phases are described. 


$1053 (CONF-861002—Summs., pp 18, Paper 23) Fa- 
tigue behavior of partially stabilized zirconia ceramics. 
Ferber, M.K.; Hine, T. (Univ. of Illinois, Urbana). 1986. 
NTIS, PC A22/MF A0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination maton, Dearborn, MI, USA (27 Oct 1986). 

Partially stabilized zirconia (PSZ) ceramics are prime candi- 
dates for use as high-temperature, structural components in ad- 
vanced diesel engines. These materials exhibit several attractive 
properties for diesel applications including a relatively low thermal 
conductivity, high strength and toughness, good thermal shock re- 
sistance, and a fair wear resistance. The superior strength and 
toughness characteristics are generally attributed to a stress-induced 
transformation toughening mechanism. Although with proper proc- 
essing, PSZ ceramics exhibit excellent short-term mechanical prop- 
erties at temperatures of 500 °C and below, several questions arise 
as to their high-temperature behavior particularly for prolonged pe- 
riods of exposure. The results of recent studies aimed at examining 
the long-term mechanical reliability of several types of commercial- 
ly-available PSZ ceramics are reported. 


31054 (CONF-861002—Summs., pp 17, Paper 24) Envi- 
ronmental effects on transformation toughened ceramics. 
Hecht, N.L.; Jang, S.D.; McCullum, D.E. (Univ. of Dayton 
Research Institute, OH). 1986. NTIS, PC A22/MF AO1. 
File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The University of Dayton has been studying the effects of 
environment on the mechanical behavior of transformation tough- 
ened ceramics. Emphasis is focused on understanding the mecha- 
nisms responsible for environmentally induced subcritical crack 
growth and mechanical degradation due to thermal and atmospher- 
ic aging. 


31055 (CONF-861002—Summs., pp 8, Paper 25) Study 
of the DOE-ORNL Ceramic Technology for ad- 
vanced heat engines: National Materials Advisory Board. Sin- 
nott, M.J. (Univ. of Michigan, Ann Arbor). 1986. NTIS, PC 
A22/MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 198 

A preliminary report of a study of the DOE-OR Ceramic 
Technology Program for Advanced Heat Engines that was initiated 
by the Office of Transportation Systems (OTS) of the Department 
of Energy in October of 1985 is presented. In 1983 the OTS initiat- 
ed the program entitled The Ceramic Technology Program for Ad- 
vanced Heat Engines. The program was jointly developed by DOE 
and ORNL and has been published as ORNL/TM-8896. That doc- 
ument was the result of a two year study with extensive inputs 
from Industry, Government, Not-for-Profits and Universities. The 
program goal is to develop new and improved processes for cost- 
effective and reliable ceramic materials. The program goal is dis- 
cussed. 


31056 (CONF-861002—Summs., Pp ‘ Pa 
namic contact of ceramics. Dufrane, K .F Ghacsen WA W.A. 
(Battelle Columbus Div., OH). 1986. NTIS, PC A22/MF 
A01. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The objective of the study was to develop a model of the 
friction and wear processes of ceramic interfaces based on experi- 
mental data. The efforts are addressing the ring/cylinder interface 
for low-heat-rejection engines having top ring reversal tempera- 
tures to 650°C. An experimental apparatus was assembled to repro- 
duce the reciprocating sliding conditions of actual engines, but uses 
simple ceramic specimens to avoid the difficulties of full-scale 
engine tests. The apparatus has been effective in evaluating a varie- 
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ty of monolithic ceramics, plasma-sprayed coatings, and lubricants. 
The results showed that successful operation of ceramics in sliding 
contacts such as the ring/cylinder interface will require lubrication. 
The maximum operating temperature is limited by the temperature 
capabilities of the lubricant, which currently is the range of 300°C 
for liquids. Ceramics with low thermal diffusivities experience ther- 
mal shock cracking problems from thermoelastic instability, while 
those with high thermal diffusivities perform well in lubricated slid- 
ing contact. Consequently, zirconia has limited application, while 
SiC and SisN, appear to be more suitable. 


31057 (CONF-861002—Summs., pp 9, Paper 27) Ad- 
vanced statistical concepts of fracture. Johnson, C.A.; 
Tucker, W.T. (General Electric Corporate Research and 
Development Schenectady, NY). 1986. NTIS, PC A22/MF 
A01. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The design and application of reliable load-bearing structural 
components from ceramic materials requires a detailed understand- 
ing of the statistical nature of fracture in brittle materials. The over- 
all objective of this program is to advance the current understand- 
ing of fracture statistics, especially in the following three areas: op- 
timum testing plans and data analysis techniques; consequences of 
time dependent crack growth on the evolution of initial strength 
distribution; and confidence and tolerance bounds on predictions 
that use the Weibull distribution function. The studies are being 
carried out largely by analytical and computer simulation tech- 
niques. Actual fracture data are then used as appropriate to confirm 
and demonstrate the resulting data analysis techniques. A summary 
of the primary objectives of the three-year contract is presented. 


31058 (CONF-861002—Summs., pp 17, Paper 28) Non- 
destructive evaluation of structural ceramics. Klima, S.J.; 
Baaklini, G.Y.; Abel, P.B. (NASA Lewis Research Center, 
Cleveland, OH). 1986. NTIS, PC A22/MF AOl. File 
Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

A review is presented on research and development of tech- 
niques for nondestructive evaluation and characterization of ad- 
vanced ceramics for heat engine applications. Efforts in microfocus 
radiography, scanning laser acoustic microscopy (SLAM), scanning 
acoustic microscopy (SAM), scanning electron acoustic microscopy 
(SEAM), and photoacoustic microscopy (PAM) are highlighted. 
The techniques were evaluated by applying the to research samples 
of green and sintered silicon nitride and silicon carbide in the form 
of modulus-of-rupture bars containing seeded voids. Probabilities of 
detection of voids were determined for diameters as small as 20 mi- 
crons for microfocus radiography, SLAM, and SAM. Strengths and 
limitations of the techniques for ceramic applications are identified. 
The application of ultrasonics for characterizing ceramic micros- 
tructures is also discussed. 


31059 (CONF-861002—Summs., pp 5, Paper 29) SiC 
powder synthesis. Halstead, J.M.; Venkateswaran, V.; Me- 
hosky, B.L. (Standard Oil Engineered Materials Co.). 1986. 
NTIS, PC A22/MF AO0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The objective of this work was to develop a volume scalea- 
ble process to produce high purity sinterable silicon carbide 
powder. The work was organized in two phases. Phase I included 
the following elements: verify the technical feasibility of the gas 
phase synthesis route; identify the best silicon feedstock on the basis 
of performance and cost; optimize the production process at the 
bench scale; fully characterize the powders produced and compare 
the commercially available alternatives; and develop a theoretical 
model to assist in understanding the synthesis process, optimization 
of operating conditions and scale-up. Phase II, which has recently 
been authorized, will scale the process to 5-10 times the bench scale 
quantities in order to perform confirmatory experiments, produce 
process flowsheets and to perform economic analysis. Phase I was 
concluded successfully with proof of sinterability and a small sam- 
ples submitted to Oak Ridge for analysis. 
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31060 (CONF-861002—Summs., pp 5, Paper 30) Silicon 
nitride powder synthesis. Crosbie, G.M. (Ford Motor Co., 
Dearborn, MI). 1986. NTIS, PC A22/MF AOl. File 
Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The objective of this work was to design and operate a labo- 
ratory version of a chemical process for synthesis of nitride powder 
to meet the special needs of vehicular applications. Of interest to 
the present powder needs is a silicon nitride powder of high cation 
and anion purity without carbon residue. This study is directed to- 
wards a modification of the low temperature reaction of SiCl, with 
liquid NHs which is characterized by (1) absence of organics, (2) 
pressurization, and (3) use of a non-reactive gas diluent for SiCl. 
Powder has been synthesized with a carbon content (0.08 wt.%) 
which is lower by more than half from heat of a high purity silicon 
nitride powder made with an organic diluent (typical value 0.17 
wt.% C). The powder is alpha-phase with primarily equi-axed par- 
ticles of crystallite size of 0.2 to 0.3 ym. A process flowsheet has 
been prepared with a mathematical model of mass and heat bal- 
ances. Estimates have been previously reported for flowsheet 
values of the (extensive) net reactor heat and (S.T.P.) volume of 
carrier gas. It was observed that this cooling more than offsets the 
heat of reaction at 0°C. 


31061 (CONF-861002—Summs., pp 24, Paper 31) Zir- 
conia toughened ceramics for application in ceramic technolo- 
gy for Advanced Heat Engine Project. Rossi, G.A.; Knapp, 
C.E.; Blum, J.B.; Manwiller, K.E. (Norton Co., Northbor- 
ough, MA). 1986. NTIS, PC A22/MF AO1. File Number 
DE87001335. 

From Automotive technology development contractors’ co- 
ordination — Dearborn, MI, USA (27 Oct 1986). 

The state-of-the-art zirconia toughened ceramics possess ex- 
cellent strength and toughness at room temperature, but suffer con- 
siderable degradation at high temperature and after aging at moder- 
ate to high temperatures. The object of this study was, therefore, to 
improve on these deficiencies, by optimizing composition and mi- 
crostructure to maximize and retain the toughness, and, at the same 
time, by improving the powder processing and shape forming meth- 
ods, to minimize the size of the strength limiting flaws. The major 
efforts were centered on comparing the performance of rapidly so- 
lidified vs. chemically prepared powders, testing various shape 
forming methods and compositions in the systems MgO - ZrO», 
Y¥203 - ZrOz2 and Y2Os3 - ZrO2-AlOs. The results have shown that 
fine grained Mg-PSZ ceramics with unique microstructures can be 
produced using rapidly solidified powders. Y-TZP and alumina- 
modified Y-TZP ceramics were also prepared. The latter are 
stronger, but less tough than the former at room temperature. At 
high temperature (1000°) the Y-TZP/AlkO; composites retain a 
larger fraction of their toughness, in comparison with the Y-TZP 
materials. They also show large differences in the strengths retained 
at 1000°C, which are not clearly related to differences in toughness 
and/or microstructure. 


31062 (CONF-861002—Summs., pp 2, Paper 32) Devel- 


opment and characterization of whisker-toughened oxide ce- 
ramics. Tiegs, T.N.; Becher, P.F.; Janney, M.A. (Oak Ridge 
National Lab., TN). 1986. NTIS, PC A22/MF AO1. File 
Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

SiC whisker-reinforced ceramic composites have recently 
come into prominence for structural applications because of their 
potential for high strength and fracture toughness. To date, substan- 
tial fracture toughness and strength improvements for alumina and 
mullite matrix composites have been demonstrated. Equally impor- 
tant is that these properties are retained up to temperatures of at 
least 1000°C. As a result, these ceramic composites are extremely 
attractive for high-temperatures structural applications. Recent 
work includes expansion of the data base of important material 
physical properties (such as static fatigue testing), development of 
near-net-shape fabrication techniques, and new approaches to 
whisker reinforced ceramic composites to improve mechanical 
properties. The results from the properties data base work have 
shown that whisker-reinforced alumina has excellent thermal shock 
resistance and a good Weibull modulus (indicating good reliability). 
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Isothermal heating experiments indicated that oxidation of the SiC 
whiskers in an alumina matrix can cause degradation of the me- 
chanical properties. However, recent research has shown that oxi- 
dation of the SiC whiskers in composites may be minimized by the 
use of high-purity alumina matrices or by the formation of a protec- 
tive mullite coating on alumina-matrix composites. Static fatigue 
testing has shown no strength degradation of an alumina-20 vol % 
SiC whisker composite up to 1000°C and 1000 h under an applied 
stress of 2/3 the fast fracture strength. 


31063 (CONF-861002—Summs., pp 17, Paper 33) Trans- 
formation toughened alumina with improved strength at ele- 
vated temperatures. Cutler, R.A.; Bright, J.D.; Virkar, A.N.; 
Shetty, D.K. (Ceramatec, Inc., Salt Lake City, UT). 1986. 
NTIS, PC A22/MF A0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Alumina-zirconia shaped ceramic specimens were fabri- 
cated in the green state in such a way that the near surface regions 
consisted of AlOs and unstabilized ZrO2, while the bulk consisted 
of Al,Os and partially stabilized ZrO.. After sintering, specimens 
had macroscopic residual compressive surface stresses and balanc- 
ing interior tensile stresses. The depth of surface region was con- 
trolled during green forming. Residual surface compressive stresses 
at room temperature varied between 100 and 400 MPa. Specimens 
containing 15 vol. % ZrO. were tested in the as-fired unground 
condition, demonstrating that the stresses introduced are the result 
of transformation of tetragonal zirconia into monoclinic polymorph 
which occurred upon cooling from the sintering temperature. 
Specimens with residual surface compressive stresses were 200 MPa 
stronger at 750°C than monolithic specimens, demonstrating the vi- 
ability of this approach for improving elevated temperature me- 
chanical properties. 


31064 (CONF-861002—Summs., pp 4) Sintering of sili- 
con nitride. Gazza, G.E.; Heichel, D. 1986. NTIS, PC A22/ 
MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Powder processing and sintering of silicon nitride materials 
requires recognition and control of variables introduced during for- 
mulation and consolidation of powder mixtures as well as those en- 
countered during sintering. Use of different sources of silicon ni- 
tride powder will affect powder formulations and subsequent sinter- 
ing parameters due to differences in powder chemistry, particle size 
distribution and morphology. Different processing techniques may 
be used to adjust final compositions which influence compositional 
homogeneity. Milling of powder mixtures can be accomplished 
using various milling media but properties of sintered material may 
be affected by uncontrolled milling conditions. Properties of differ- 
ent compositions selected within the Sis Ns-SizN2O-Y2SiezO7 compat- 
ibility triangle are being evaluated for strength, stress-rupture life, 
and oxidation resistance. Strength varied from 450 to 650 MPa 
while oxidation resistance was found to range between 10~™ and 
10-15. Stress-rupture life of two selected compositions within the 
SisN«-SigN20-Y2SieO, triangle varied significantly depending on the 
specimen composition and the extent of crystallization heat treat- 
ment. 


31065 (CONF-861002—Summs., pp 16, Paper 35) Im- 
proved processing of SiC and SisN,. Levine, S.R.; Dutta, S.; 
Freedman, M.R.; Sanders, W.A.; Shaw, N.J. (NASA Lewis 
Research Center, Cleveland, OH). 1986. NTIS, PC A22/ 
MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

A major focus of the NASA Lewis Ceramics for the Tur- 
bine Engine Project is improved processing of SiC and SisN, to 
yield materials with enhanced strength, reliability and toughness. 
Progress made in understanding the collodial chemistry of SiC and 
SisNs, in the injection molding of SiC and SisN, to ultimately 
obtain reliable complex shape parts, and in fundamental processing 
and sintering studies of SiC and SisN, to establish better under- 
standing of the relationships between processing, properties and mi- 
crostructure, and to establish benchmark strength, reliability and 
toughness targets is reported. 
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31066 (CONF-861002—Summs., pp 32, Paper 36) Trans- 
formation toughened silicon nitride. Carpenter, H.W.; 
Schnittgrund, G.D.; Lange, F.F. (Rocketdyne Div. Rock- 
well International, ” Canog: a Park, CA). 1986. NTIS, PC 
A22/MF A01. File ener DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 198 
The objective of this program was to deve! op a ceramic 
composite with high toughness and high strength that can be made 
at low cost and near net shape for heat engine applications. The 
composite system is based on a silicon nitride matrix toughened by 
dispersions of ZrO2, HfO2, or (Zr,Hf)O2 alloyed with suitable addi- 
tions of other refractory oxides to control the physical behavior. 
Toughening occurs due to compressive stresses that are generated 
by the increase in volume of the disperoids when the ZrO, gains 
transform in a controllable fashion from the tetragonal phase to the 
monoclinic phase. An additional advantage of a SisN«/ZrO2 com- 
posite is low thermal conductivity, a consideration for adiabatic 
diesel engine applications. The technical challenge has been the 
SisN, and ZrO. reaction to form zirconium-oxynitride, which on 
reheating, oxidizes to unstabilized ZrO.. Consequently, the volume 
change associated with the uncontrolled tetragonal-to-monoclinic 
transformation results in severe microcracking on the composite 
surface. This reaction has been eliminated, or controlled, by using 
ZrO; alloyed with an oxide known to stabilize ZrO. in the cubic 
structure. Two compositions show much promise as structural ma- 
terials for heat engine applications. 


31067 (CONF-861002—Summs., pp 17, Paper 38) SisN, 
composite development. Haynes, K.; Martin, M.; Yey, 
H.; Schienle, J. (AiResearch Casting Co., Torrance, CA). 
1986. NTIS, PC A22/MF A011. File Number DE87001335. 
From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 
The development of a technol logy base for fabricating a ce- 
ramic composite consisting of silicon carbide whisker dispersed in a 
dense silicon nitride matrix is discussed. Improved toughness and 
net shape fabrication process are the major emphases of this pro- 
gram. Slip casting was selected as the green forming method, hot 
isostatic pressing (HIP) as the initial feasibility densification method 
and sinter/HIP as the process optimization densification method. 
The baseline matrix composition is ACC Code 2 (92% GTE SN 
502 SisNs + 6% Y2Os + 2% AlOs). A method was developed to 
uniformly disperse SiC whiskers in A SisN, matrix slip. Several SiC 
whiskers were evaluated relative to slip casting behavior. It was 
found that composite mixes containing ARCO SC-9 SiC whiskers 
were most compatible with the aqueous slip system used in this in- 
vestigation; composites consequently, most of the densification ex- 
periments were conducted on composites containing these two 
whiskers. 


— (@OE/AL/23523—T6) Optical diagnostics for 
diesel engine applications: Quarterly technical progress 
report, 1 January 1985 to 31 March 1985. Sangiovanni, J.J.; 
Dobbs, G.M. (United Technologies Research Center, East 
Hartford, CT (USA)). 1985. mtract AC04-83AL23523. 
llp. NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE87008960. 
The realization that soot particulate emissions from diesel en- 
gines are a potential hazard to human health has led to government 
legislation that regulates the allowable particulate emissions from 
diesel-powered automobiles difficult to implement. An acceptable 
alternative approach would be to develop a better understanding of 
the physical and chemical processes that govern soot formation in a 
diesel combustion environment. This understanding could then be 
exploited by engine designers to select operating parameters which 
would provide in-cylinder control of particulate emissions. A pre- 
requisite to diesel combustion research, for the purpose of develop- 
ing soot emission control strategies, is the capability of making in- 
situ diagnostic measurements that characterize the soot formation 
and oxidation processes. Measurements of the thermochemical state 
of the combustion mixture are required, including temperature and 
species concentrations. These observations are then to be related to 
independent measurements of soot particulate evolution and 
growth. To date, several different diagnostic techniques have been 
successfully implemented in flame and spark ignition engine envi- 
ronments, such as Coherent Anti-Stokes Raman Spectroscopy 
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(CARS) and simple absorption/Mie scattering, to measure such pa- 
rameters. However, several practical problems may prevent imple- 
mentation of these diagnostic techniques in the high-pressure, soot- 
laden environment typical of diesel combustion chambers. The ob- 
jective of this program is to explore some of these problems and 
the limits of applicability of CARS and extinction/scattering diag- 
nostics to diesel combustion research. 


31069 (DOE/AL/23523—T7) Optical diagnostics for 
diesel engine applications: Quarterly technical progress 
report, 1 April 1985 to 30 June 1985. Sangiovanni, J.J.; 
Dobbs, G.M. (United Technologies Research Center, East 
Hartford, CT (USA)). 1985. Contract AC04-83AL23523. 9p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87008961. 

A prerequisite to diesel combustion research, for the purpose 
of developing soot emission control strategies, is the capability of 
making in-situ diagnostic measurements that characterize the soot 
formation and oxidation processes. Measurements of the thermoche- 
mical state of the combustion mixture are required, including tem- 
perature and species concentrations. These observations are then to 
be related to independent measurements of soot particulate evolu- 
tion and growth. To date, several different diagnostic techniques 
have been successfully implemented in flame and spark ignition 
engine environments, such as Coherent Anti-Stokes Raman Spec- 
troscopy (CARS) and simple absorption/Mie scattering, to measure 
such parameters. However, several practical problems may prevent 
implementation of these diagnostic techniques in the high-pressure, 
soot-laden environment typical of diesel combustion chambers. The 
objective of this program is to explore some of these problems and 
the limits of applicability of CARS and extinction/scattering diag- 
nostics to diesel combustion research. 


31070 (DOE/AL/25994—T1) Combustion phenomena in 
CI engines: Quarterly progress report No. 2, 22 January 
1985-22 April 1985. Fendell, F.E. (TRW Space and Tech- 
nology Group, Redondo Beach, CA (USA). Engineering 
Sciences Office). 1985. Contract AC04-84AL25994. 23p. 
NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE87008963. 

This report is intended to be fundamental in the sense that it 
aspires to some generality, and to be of an engineering character in 
the sense that it also aspires to yield in the near term information of 
practical utility. Emphasis is concentrated on laminar diffusion 
flames in view of the success of models depicting practically arising 
turbulent diffusion flames as mixing-controlled, highly convoluted 
laminar flamelets in strongly strained flow. The current approach 
seeks to retain all important soot-related processes (and only impor- 
tant processes) in the simplest reasonable form. In particular, soot- 
ing entails finite-rate processes, so some attention must be placed on 
rates and mechanisms. The goal here is to focus on a more macro- 
scopic view of “young” - soot generation, surface growth, coagula- 
tion-agglomeration, and particle burn-up; however, each of these 
processes is to be distinguished because an overall result that exam- 
ines only the ultimate consequence of both formation and destruc- 


tion of soot would seem inadequate for evolving innovative control 
strategies. 


31071 (VTT-TIED—560) Ceramic materials in piston en- 
gines. Kytoe, M.; Nylund, N.-O. (Valtion Teknillinen Tutki- 


inland)). Apr 1986. 4ip. (In Finnish). 


muskeskus, — 
es Only), PC AO3/MF AOl. File Number 


NTIS (US 
DE87751995. 
Properties of ceramic materials and suitability of ceramic 
components for diesel and spark-ignition engines are discussed and 
the present stage of preparedness and the feasibility of ceramic 
technology are evaluated in this literature review. Ceramic materi- 
als are of the greatest advantage in supercharged diesel engines. By 
heat-insulating the engine, the energy of exhaust gases can be in- 
creased and utilized with the aid of superchargers. The efficiency is 
evaluated to increase as much as to 50%. The engine is reduced 
and lightened, as the cooling system is reduced or left out. In addi- 
tion, fuels of inferior quality than the present ones can be used. The 
performance of both spark-ignition and diesel engines can be im- 
proved, for example, by insulating the inlet manifold and by replac- 





4307 / ERA-12/15 


ing the rotor of the supercharger by a ceramic rotor. The friction 
and wear properties of ceramic materials in slide contact, steel as 
the contact material, are good. These properties can be most easily 
utilized in the valve mechanism. Of the ceramic materials, zirconi- 
um oxide and aluminium titatnate are good heat insulators. Zirconi- 
um oxide is also a relatively strong material and its coefficient of 
heat expansion is equal to that of steel. Silicone nitride and carbide 
derived materials are heat-resistant and clearly lighter than heat-re- 
sistant metal alloys. In short term the ceramic materials may re- 
place expensive superalloys in certain objects of use. Ceramics are 
also becoming general in objects like tappets thanks to their superi- 
or use properties. An uncooled diesel engine is a more distant aim. 


31072 (VTT-TIED—590) Solid fuels as engine fuels. 
Vakkilainen, A.; Nylund, N.-O. (Secretaria de Asentamien- 
tos Humanos y Obras Publicas, Mexico City (Mexico)). Jul 
1986. 73p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87752125. 

The use of solid fuels as engine fuels is discussed in this liter- 
ature study. The present liquid fuel engines require extensive and 
expensive changes to overcome difficulties due to solid fuels. The 
solid particles result in increasing wear in the engine, in the fuel 
feed system and everywhere, where the particles come into touch 
with moving surfaces. The rate of wear has been as high as 100- 
fold compared to that caused by liquid fuels. Large medium-fast or 
slow diesel engines seem to meet best the requirements set by solid 
fuels. The experiment carried out by the Swiss Sulzer Engine 
Works are the most promising engine experiments carried out so 
far. In Sulzer’s experiments, coal-water slurries containing 50-70 wt- 
% coal have been used as the fuel. Burning has been rather com- 
plete, but wear and the high price of the coal-water slurry seem to 
be unsolvable problems. The development work on enines is still at 
an early stage and a solid fuel engine will not be manufactured in 
series in the near future. The pulverous fuel of the future will be a 
mixture of some liquid and of some solid fuel powder, and hence 
the handling-technical problems will be considerably smaller than 
using powder only. Powder manufacture with the present tech- 
niques is energy-wasting. Most engine experiments have been car- 
ried out on on coal slurries with < 30 pm particle size. It is not 
economic to produce such powders at present. 


31073 (VTT-TUTK—426) Alcohol fuels in spark ignition 
engines. Use characteristics and engine wear. Nylund, N.-O.; 
Kytoe, M.; Eklund, T.; Sipilae, K. (Secretaria de Asenta- 
mientos Humanos y Obras Publicas, Mexico City on 
Sep 1986. 149p. da Finnish). NTIS (US Sales Only), PC 
A07/MF A01. File Number DE87752126. 

A field test with different alcohol fuels was carried out at 
the Technical Research Centre of Finland in 1981-1984. The test in- 
volved 19 passenger cars. The engines of the test vehicles were dis- 
mantled both before and after the test. In addition to engine wear, 
driveability was also studied during the test. Finland’s cold climate 
emphasizes difficulties arising with alcohol fuels. E15/M15 fuels 
demand only minor adjustment in the fuel systems to restore dri- 
veability. E15 fuel was used both in new and old cars and this fuel 
did not cause any corrosion problems. M15 is a more difficult fuel 
both in regard to corrosion and fuel stability. None of the test en- 
gines showed signs of accelerated wear of the kind that could have 
shortened the lifetime of the engine considerably. Cylinders, piston 
rings, earings and valve train were monitored. Temperature has a 
strong effect on engine wear and the driveability of engines running 
on neat alcohol have been presented. For these reasons the Re- 
search Centre developed, in cooperation with Oy Saab-Valmet Ab, 
a dual fuel system for gasoline and alcohol. The system is automatic 
and change-over from gasoline to alcohol takes place at a coolant 
temperature of 70 deg C. In two series of tests dual fuel cars and 
cars with a simple fuel system (gasoline as starting aid) were com- 
pared regarding engine wear and driveability. The second series of 
tests involved 2+2 cars. Each car was driven 50,000 km. The dri- 
veability of the dual fuel car does not differ from that of a normal 
gasoline vehicle. Including the portion of gasoline in the main M90 
fuel, the part of energy coming gasoline was 30-40%. The cam/ 
tappet mechanism was found critical with regard to wear. In the 
most severe operating conditions only the dual fuel system can pre- 
vent the engine from excessive wear. A very efficient system for 
preheating the inlet air was used in all neat alcohol test vehicles. 
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31074 Behavior of ceramic thermal barrier coatings on 
diesel engine combustion zone components. Levy, A.; Mac- 
Adam, S. (Lawrence Berkeley Lab., CA, USA). Surface and 
Coatings Technology; 30: No. 1, 51-61(Jan 1987). (CONF- 
860495—). 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

Partially stabilized ZrO/sub 2/ ceramic thermal barrier coat- 
ings were plasma sprayed over an NiCrAlY bond coat on the valve 
faces and tulips, piston crowns and cylinder heads of two medium 
speed diesel engines to a specified total thickness of 0.015 in (0.4 
mm). One engine was operated for 500 h on a test stand using a 
cyclic range of throttle settings that was representative of a loco- 
motive engine’s operation using number 2 diesel oil fuel. The other 
engine was operated in a towboat for 9000 h of service on the 
Inland Rivers, also using number 2 diesel oil fuel. Coating perform- 
ance analyses were carried out on several parts after service. Coat- 
ings applied to piston crowns and cylinder heads generally per- 
formed in an acceptable manner. One type of coating on a valve 
face performed acceptably without coating loss or degradation. 
Two other types of coatings on valve faces failed for identifiable 
reasons. Overall, the durability of the coatings in a diesel engine 
combustion zone operating environment was promising. 
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31075 (CONF-861002—Summs., pp 4, Paper 1) Automo- 
tive Stirling engine : Mod II engine performance 
status. Richey, A.E. (Mechanical Technology Inc., Latham, 

. 1986. NTIS, PC A22/MF AOl. File Number 
DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Automotive Stirling Engine (ASE) program, sponsored 
by DOE and managed by the NASA Lewis Research Center is de- 
scribed. The program has a goal of developing a kinematic Stirling 
engine for automotive use that will provide a 30% improvement in 
fuel economy relative to comparable spark ignition engines. Since 
its inception in 1979, progress in the program has demonstrated and 
feasibility of the concept for this application and has shown via de- 
velopment engine versions, the potential to achieve the desired fuel 
economy improvements. The final engine design developed in this 
program, designated the Mod II engine, is the embodiment of cur- 
rent technology features projected to meet the program goals. The 
design for this engine has been completed. Hardware procurement 
was initiated in 1985, and the first test of the Mod II engine was 
accomplished on schedule in January 1986. Results of the initial 
testing of the engine are reviewed. 


31076 (CONF-861002—Summs., pp 3, Paper 2) Automo- 
tive Stirling engine program: Stirling engine applications 
update. Grandin, A.W.; Shaltens, R.K. (Mechanical Tech- 
nology Inc., Latham, NY). 1986. NTIS, PC A22/MF AO1. 
File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

The Automotive Stirling Engine (ASE) program has recent- 
ly advanced its development activities from the first generation 
Mod I and Upgraded Mod I engines to the production oriented 
second generation Mod II engine. At the same time, expanded ap- 
plications for the Stirling engine are being actively pursued along 
with a continuation of the industry involvement which began with 
the participation of General Motors and Deere & Co. in the indus- 
try Test and Evaluation Program (ITEP) in 1984. As a result of in- 
terest generated during the 1985 Contractors’ Coordination Meeting 
and by other ASE Program briefings, a significant Stirling engine 
evaluation project has been added to the ASE program. The Stir- 
ling-Powered Van Program (SPVP) is a multi-year, multi-phase 
program directed towards evaluating, under realistic conditions, the 
potential of Stirling-powered Air Force vans. The SPVP accom- 
plishments are discussed. 
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31077 (CONF-861002—Summs., pp 4, Paper 3) Mod II 
engines system development. Hindes, C.J. (Mechanical Tech- 
nology Inc., Latham, NY). 1986. NTIS, PC A22/MF A011. 
File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Since 1978, Mechanical Technology Incorporated (MTT) has 
been developing Stirling cycle engine technology specifically for 
automotive applications under the Department of Energy/NASA 
supported Automotive Stirling Engine (ASE) program. The Mod I 
engine and its upgraded version has undergone substantial steady 
state and transient testing. As part of the transient evaluation an 
Upgraded Mod I engine was installed in an American Motors Spirit 
vehicle for both chassis dynamometer and over-the-road testing. 
The EPA urban and highway fuel economy driving cycles, in addi- 
tion to full-throttle accelerations were used to evaluate the transient 
performance of this engine in a vehicle application. The engine 
system development and testing for the second generation Mod II 
engine are described. 


31078 (CONF-861002—Summs., pp 12, Paper 4) Auto- 
motive Stirling engine program: Mod I engine development 
summary. Simetkosky, M.A. (Mechanical Technology Inc., 
Latham, NY). 1986. NTIS, PC A22/MF A0Ol1. File Number 
DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

Since March 1978, the Automotive Stirling Engine (ASE) 
development program has been funded and managed by the 
NASA-Lewis Research Center for the Department of Energy. Cur- 
rently, the first version of the second generation engine is under 
test at Mechanical Technology Incorporated (MTT), with several 
first generation engines (the MOD J) still in operation. The MOD I 
engine has been under test since January 1981. The Mod I is a 
double-acting four-cylinder design based on the Siemens Rinia con- 
cept. It was the first program engine designed specifically for auto- 
motive use. The engine was designed to have hydrogen as its work- 
ing fluid and gasoline as its primary fuel. The output power of the 
engine is 53.8kW at 4000 rpm and 15 MPa working gas mean pres- 
sure. The maximum efficiency is 36.8% at 1500 rpm and 15.0 MPa 
working gas mean pressure. Its specific weight is measured to be 
5.8 kg/kW. At all times, its tube temperature is maintained at 
720°C on the rear row of the heater head. The design and perform- 
ance of the Mod I are described. 


31079 (CONF-861002—Summs., pp 23, Paper 5) 
Progress of Stirling cycle analysis and loss mechanism char- 
acterization. Tew, R.C. Jr. (NASA-Lewis Research Center). 
1986. NTIS, PC A22/MF A0O1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

An assessment of Stirling engine thermodynamic modeling 
and design codes is presented. The assessment shows a general defi- 
ciency; this deficiency is due to poor understanding of the fluid 
flow and heat transfer phenomena that occur in the oscillating flow 
and pressure level environment within the engines. Requirements 
for improving modeling and design are discussed. Stirling engine 
thermodynamic loss mechanisms are listed. Several experimental 
and computational research efforts now underway to characterize 
various loss mechanisms are reviewed; these include research to 
measure the effects of oscillating flow and pressure level on (1) 
pressure drop and heat transfer and (2) regenerator matrix thermal 
conductivities, a two-dimensional computational effort to character- 
ize flow and temperature in manifold-regenerators, and hysteresis 
and appendix gap loss characterization efforts. Recent develop- 
ments and current efforts in Stirling engine thermodynamic model- 
ing are also reviewed; these include the Gedeon Associates 
GLIMPS Stirling model, one- and two-dimensional Stirling engine 
models now under development. The need for additional experi- 
mental rigs and rig upgrades is also discussed. 


31080 (CONF-861002—Summs., pp 23, Paper 6) Devel- 
opment of a high temperature austenitic stainless steel. 
Anton, D.L.; Lemkey, F.D. (United Technologies Research 
Center, East Hartford, CT). 1986. NTIS, PC A22/MF AO1. 
File Number DE87001335. 
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From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

A need exists for a low cost cast iron-base alloy that can be 
used for improved Stirling engine cylinder and regenerator housing 
components. This improved alloy must meet the requirements of 
high strength and thermal fatigue resistance to 800°C, compatibility 
and low permeability with hydrogen, elevated temperature oxida- 
tion/corrosion resistance, and containing a minimum of strategic 
elements. This program consists of alloy synthesis and properties 
evaluations. The alloy development phase consisted of modifying a 
Fe-Cr-Mn-C eutectic alloy to achieve good oxidation corrosion re- 
sistance at temperatures ranging from ambient to 800°C. Iterations 
were made using x-ray phase analysis, cyclic oxidation resistance, 
creep and tensile data to judge resultant alloys. An alloy, designat- 
ed NASAUT 4G-A1, was arrived at as having the best balance of 
oxidation resistance and high temperature strength while maintain- 
ing an austenitic matrix necessary for hydrogen compatibility. This 
alloy, having the composition 15Cr-15Mn-2Mo-1Nb-1Si-1.5C-bal. 
Fe in wt. %, was microstructurally characterized and shown to 
contain an unusual M(23)C(6) phase. Subsequently, heat treatments 
were shown to substantially modify this microstructure resulting in 
improved yield strengths. Yield strength and fatigue properties 
were found to be superior to the best alloy thus far identified as a 
potential heater head candidate material. 


31081 (CONF-861002—Summs., pp 13, Paper 8) Com- 
parative economic analysis of bottoming Kubo, I. 
(Cummins Engine Co., Columbus, IN). 1986. NTIS, PC 
A22/MF AO1. File Number DE87001335. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

An economic evaluation is made of three bottoming cycle 
systems for heavy duty truck applications. Of the three, conceptual 
designs/layouts of Organic Rankine and Steam Rankine systems 
have been made under previous programs by Thermo Electron and 
Foster-Miller Inc., respectively. Mechanical Technology Inc. per- 
formed the conceptual design/layouts work for a Stirling system 
under this program. All the bottoming cycle designs are based on 
the same guidelines specified by NASA Lewis. An adiabatic engine 
was chosen as a base engine for all the bottoming systems studied. 
MTI's Stirling system uses a modified automotive Stirling engine, 
Mod II, as a bottomer unit and fits nicely in the space provided for 
the system under the truck hood. Under the current program, Cum- 
mins reviewed capital investments and maintenance costs figures 
for all the bottoming systems. A life cycle costs/benefits concept 
model is used for this analysis. Evaluations are looked at from the 
view point of heavy duty truck end users. Investment values of the 
three bottoming systems are compared against that of a turbocom- 
pound engine. 


31082 Materials requirements for advanced Stirling en- 
gines. Cronin, M.J. (Mechanical Technology Inc., Latham, 
NY). pp 65-74 of Engine components - New materials and 
manufacturing processes. iley, JM. New York, NY; 
se107e) Society of Mechanical Engineers (1986). (CONF- 

From Internal combustion engine technical conference; Oak- 
brook, IL, USA (5 Oct 1986). 

The Stirling engine is an external combustion, closed-cycle, 
regenerative, reciprocating piston engine requiring different materi- 
als and processes than current internal combustion engines. This 
paper reviews the material requirements of an advanced automotive 
propulsion unit. Component design criteria, engine duty cycle, and 
life (durability) requirements are addressed and details given on the 
materials and processes used to manufacture prototype engines and, 
potentially, volume-production engines. 
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3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 30680 
3307 Emission Control 

REFER ALSO TO CITATION(S) 31040, 31069 
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REFER ALSO TO CITATION(S) 31044, 31072 


31083 (STEV—1986-7) Fuel alcohols in Sweden. (Statens 
Energiverk, Stockholm (Sweden)). 6 Aug 1986. 154p. (In 
Swedish). NTIS (US Sales Only), PC A08/MF A0O1. File 
Number DE87752173. 

The possibilities to replace large quantities of gasoline and 
dieseloil with alcoholfuels in Sweden are discussed. A review of 
the world methanol and ethanol market is first given, the produc- 
tion costs for these fuels in Sweden are analyzed, and the tests per- 
formed with alcohol as a propulsion fuel are evaluated. The Swed- 
ish alcohol fuels program has concentrated on methanol and have 
actvities on both fuel supply and engindevelopment. The results 
achieved are discussed, and future activities are suggested. Conclu- 
sions from the report are that Swedish production of fuel alcohols 
is not economical at present, and that the R and D activities should 
be performed in a long-term perspective at a reduced level. (L.E.). 


31084 (STEV-BF—87-2) Oil from peat and biomass. 
Final report of the seventh stage. Karlsson, O. (Statens Ener- 
— Stockholm (Sweden); Royal Inst. of Tech., Stock- 

olm (Sweden). Dept. of Chemical Technology). Nov 1986. 
252p. (In Swedish and English). (KTH-KTR—86-62). NTIS 
(US Sales Only), PC A1l2/MF AOl. File Number 
DE87752067. 

The production of automitive fuels from domestic sources 
can be produced according to different schemes for direct liquefac- 
tion. Experimental studies have been made concerning the problems 
connected with high pressure liquefaction, focused on composition 
and production of the contemplated recirculated solvent for disso- 
lution. Special importance has been given to a fundamental study 
for the choice of raw materials, especially peat. Deactivation of 
catalysts for hydrotreatment has been initiated and analytical meth- 
ods for the characterization of products have also been further de- 
veloped. (G.B.). 


31085 Pulsed hydrojet. Bohachevsky, I.0.; Torrey, 
M.D. (to Dept. of Energy). US Patent Application 6- 
881,176. 10 Jun 1986. 22p. Contract W-7405-ENG-36. 
DE87007192 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87007192. 

An underwater pulsed hydrojet propulsion system is provid- 
ed for accelerating and propelling a projectile or other vessel. A 
reactant, such as lithium, is fluidized and injected into a water 
volume. The resulting reaction produces an energy density in a 
time effective to form a steam pocket. Thrust flaps or baffles direct 
the pressure from the steam pocket toward an exit nozzle for accel- 
erating a water volume to create thrust. A control system regulates 
the dispersion of reactant to control thrust characteristics. 
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31086 (AD-A—177409/0/XAB) Strategic defense, deter- 
rence, and arms control. Professional paper. Kober, S. 
(Center for Naval Analyses, Alexandria, VA (USA). Strate- 
gic Studies Research Dept.). 1987. 18p. (CNA-PP—445). 


NTIS, PC A02/MF AO1. 

Pub. in The Washi Quarterly, 123-135(1987). 

Contents include: problem with deterrence theory; the 
problem with arms control; preventing nuclear war; the manage- 
ment of fear; the question of limited defense; strategic defense and 
strategic defense and strategic stability. 
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31087 (AD-A—177635/0/XAB) Morality to strategy: 
perspectives on offensive weapons in space. Research report. 
Beale, J.E. (Air War Coll., Maxwell AFB, AL (USA)). Mar 
1986. 29p. (AU-AWC—86-018). NTIS, PC A03/MF AO1. 
Since President Reagan introduced the concept of a Strate- 
gic Defense Initiative (SDI) in March 1983, space-based weapons 
have been a subject of broad national debate. To date, all consider- 
ation has focused on defensive applications, yet the technology that 
permits SDI is equally capable of supporting offensive weapons. 
This paper proposes increased consideration of offense-related 
space issues. It outlines the moral, political, and military implica- 
tions of such weapons and identifies several potential applications. 
The military utility of these weapons is considered in the context of 
current military strategy. Shortfalls are identified between current 
capabilities and strategies for power projection, air-land warfare, 
and limited strategic warfare. For each shortfall, the possible con- 
tribution of space-based weapons is considered. The paper reviews 
space weapon’s support requirements and identifies issues associated 
with institutional advocacy. It concludes by recommending further 
analysis and debate on the subject of offensive weapons in space. 


31088 (AD-A—177771/3/XAB) Friction in the develop- 
ment of arms control policy. Research report. Gordon, J.A. 
(Air War Coll., Maxwell AFB, AL (USA)). May 1986. 53p. 
(AU-AWC—86-078). NTIS, PC A04/MF AOI. 

This report reviews the arms-control policy and decision- 
making process of the last several administrations with the emphasis 
on how frictional forces, not unlike those discussed by von Clause- 
witz, affect the process. It is discusses friction within administra- 
tions, as a result of Congressional actions, from nongovernmental 
organizations, and from the media. Friction is present in every 
process involving individuals and organizations with differing views 
and objectives. It may not be desirable to remove all friction from 
the process, even if it were possible to do so, lest the decision 
makers stifle creativity and lose the benefit of a variety of views 
and approaches. 


31089 (AD-A—177783/8/XAB) Arms control in the 
Korean Research report. Kim, H. (Air War Coll., 
Maxwell AFB, AL (USA)). May 1986. 28p. (AU-AWC— 
86-117). NTIS, PC A03/MF AO1. 

Since the end of the Korean War, both North and South 
Korea have been building up their military power. This arms race 
has increased the risk of a military conflict between the North and 
South which could result in major power involvement. In recent 
years, various measures have been attempted to enhance stability in 
Korea to no avail. When the situation becomes more favorable for 
negotiations, the most difficult problem will be arms control. This 
paper discusses the interests of the two countries and of the four 
major powers involved and suggests a suitable format for arms con- 
trol agreements. 
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31090 Looking back on Los Alamos. Weisskopf, V.E. 
(Los Alamos Scientific Lab.). pp 23-28 of Assessing the nu- 
clear age. Ackland, L.; McGuire, S. Chicago, IL; Universi- 
ty of Chicago Press (1986). 

Thinking back to those eventful years at Los Alamos, from 
1943 to 1945, evokes two opposite feelings. On the one side, it was 
a heroic period of our lives, full of the most exciting problems and 
achievements. The authors worked within an international commu- 
nity of the best and most productive scientists in the world, facing 
a stupendous task fraught with many unknown ramifications. All 
widened their intellectual horizons in this stimulating company that 
included giants like Niels Bohr and Enrico Fermi. Lasting bonds 
were created among us, friendship for our lifetimes. On the other 
side, one must be deeply aware of the result of the work - which 
was awesome enough at the time, when they saw the explosion in 
the desert, and murderous enough when it destroyed two Japanese 
cities. The bomb did end the cruel and destructive war with Japan, 
but since then it has developed into the greatest danger that human- 
kind has ever faced, and it threatens more and more to destroy ev- 
erything on earth considered worth living for. 





35 ARMS CONTROL 
3502 Proliferation 


3502 Proliferation 


31091 Labs drive the arms race. De Witt, H.E. (Law- 
rence Livermore National Lab., Livermore, CA). pp 101 of 
Assessing the nuclear age. Ackland, L.; McGuire, S. Chica- 
go, IL; University of Chicago Press (1986). 

The enthusiasm of the weapons laboratories for both old and 
new nuclear weapons technology should be curbed by the United 
States’ political leaders. The Americans and the Soviets would be 
much better off now if in 1963 Kennedy and Khrushchev had ne- 
gotiated a complete ban on all nuclear explosions. A test ban in this 
decade would still be of great help in reducing the danger to the 
world. The scientists in the weapons laboratories may sincerely be- 
lieve that their products will protect us. Instead, they may kill us 
all. 


31092 A view from the weapons labs. May, M.M. (Law- 
rence Livermore National Lab., Livermore, CA). pp 95-100 
of Assessing the nuclear age. Ackland, L.; McGuire, S. Chi- 
cago, IL; University of Chicago Press (1986). 

Nuclear weapons were bound to come. Our physics world 
and our political world would have conspired to bring them about, 
if not at Alamogordo and Hiroshima, then elsewhere. Robert Op- 

and company were not any more responsible than 
anyone else for bringing in the atomic age. We all build atomic 
bombs, as we all build the institutions that demand them. How will 
improvement come? The fundamental goal is the attainment of a 
more widespread realization that security exists only if it is shared 
by those we regard as our enemies. Weapons hardware restrictions 
play a role in bringing this goal about, but weapons hardware also 
provides the spur to make progress. The laboratories’ role in this 
process is unlikely to please every part of the political spectrum. It 
must be guided by the centrist compromise which the country has 
chosen and which the authors think is the only sensible route. 


3503 Verification 


REFER ALSO TO CITATION(S) 31644, 31649, 31652 
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REFER ALSO TO CITATION(S) 31405, 32420 


31093 (MLM—3419) Materials science and characteriza- 
tion: Technology update-87. Fitzharris, P.A. (ed.). (Monsanto 
Research Corp., Miamisburg, OH (USA). Mound). Feb 
1987. Contract AC04-76DP00053. 27p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87008396. 

Five articles are included on: glass-ceramics, failure analysis, 
powder characterization, ion implantation, and polymer character- 
ization. (DLC) 
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REFER ALSO TO CITATION(S) 30180, 30412, 30454, 30493, 30493, 30494, 
pty 30523, 30526, 30526, 30533, 30533, 30588, 31080, 31148, 32268, 32290, 


31094 (AD-A—177392/8/XAB) Electronically induced 
phase transformation. Final report, 1 October 1984-30 Sep- 
tember 1985. Freeman, A.J. (Northwestern Univ., Evanston, 
IL (USA). Dept. of eee and Astronomy). 26 Sep 1986. 
8p. NTIS, PC A02/MF A' 

A new technique for aaa the electronic structure of 
bulk solids has been developed by solving Poisson's equation for a 
general charge density and potential. All contributions to the poten- 
tial are completely taken into account in the Hamiltonian matrix 
elements. The high accuracy of this approach allows us to go 
beyond traditional treatments and to consider the total energy 
which allows the accurate determination of structural information 
(lattice parameters, force constants, etc.) and total energy determi- 
nations of the lowest energy phase. The problems treated during 
this period include: (i) excited state properties of rare-earths and 
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their compounds, (ii) room-temperature superconductivity in metal- 
lic hydrogen under high pressure and the nature of the molecular 
to metal phase transition in hydrogen under high pressure, (iii) total 
energy theory of mixed valence, (iv) electronic structure and super- 
conductivity in the high T/sub c/ A15 compounds, and (v) super- 
conductivity and magnetism of C15 intermetallic compounds. 


31095 (ANL/FE—87-1) Oxidation-sulfidation behavior of 
Ni aluminide in oxygen-sulfur mixed-gas atmospheres. Nate- 
san, K. thane ta National Lab., IL USA). Materials and 
Components Technolo Div.). Mar 1987. Contract W- 
31109-ENG-38. 42p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE87009382. 

As part of a development effort on nickel aluminides based 
on NisAl as structural materials for fossil energy applications, oxi- 
dation/sulfidation studies are being conducted at Argonne National 
Laboratory on materials that are being developed at Oak Ridge Na- 
tional Laboratory. Sheet samples of nickel aluminide, containing 
23.5 at. % Al, 0.5 at. % Hf, and 0.2 at. % B were tested in an an- 
nealed condition and after preoxidation treatments. Continuous 
weight-change measurements were made by a thermogravimetric 
technique in exposure atmospheres of air, a low-p/sub O2/ gas mix- 
ture, and low-p/sub O:/ gas mixtures with several levels of sulfur. 
Detailed scanning electron microscopy, x-ray, and electron micro- 
probe analyses of the corrosion product scale layers were conduct- 
ed. The air-exposed specimens developed predominantly nickel 
oxide; the specimen exposed to a low-p/sub O2/ environment de- 
veloped an aluminum oxide scale. As the sulfur content of the gas 
mixture increased, the alumina scale exhibited spallation and the 
alloy tended to form nickel sulfide as the reaction phase. The re- 
sults indicated that the sulfidation reaction of nickel aluminide 
specimens (both bare and preoxidized) was determined by the rate 
of transport of nickel from the substrate through the scale to the 
gas/alumina scale interface, the mechanical integrity of the oxide 
scale, and the HaS concentration in the exposure environment. 13 
refs., 32 figs., 3 tabs. 


31096 (BDX—613-3689) Spin forming: Topical report. 
Gates, W.G. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Mar 1987. Contract AC04- 
76DP00613. 68p. NTIS, PC A04/MF A011; 1; GPO Dep. 
File Number DE87007827. 

The spin forming process was investigated as a source for 
fabricated metal shapes. For axially symmetric parts, the process is 
an attractive alternative to formed parts or forged machining 
blanks. The short procurement lead time of spin formed parts was 
demonstrated. Equipment vendors and commercial sources with the 
capability of spin forming Allied Corporation, Bendix Kansas City 
Division (BKC) parts were identified. Seven materials encompass- 
ing 15 product applications were evaluated and the overall cost of 
spin forming parts was considered. 


31097 (CONF-870155—4) Luminescence from irradiated 
solids, and radiation from immersed oscillating dipoles. Craw- 
ford, O.H.; Ritchie, R.H. (Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 24p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009826. 

From 10. Werner Bradt workshop on penetration phenom- 
ena: dynamic actions of energetic probes with condensed matter; 
Alicante, Spain (7 Jan 1987). 

We have solved Maxwell’s equations for a source, consisting 
of an oscillating dipole, located in a plane-bounded dielectric half- 
space. Formulae are given for the radiation yield from this source 
in the region outside the dielectric. The medium is characterized by 
a local, complex dielectric function e(w) = €:(w) + i€e(w). The ap- 
plication of these formulae to the analysis of experimental data on 
luminescence from solids is discussed. Calculations are presented 
for aluminum and silver, and comparison is made with experiment 
where possible. 
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31098 (DOE/ER/45098—22) Synchrotron x-ray topogra- 
phy observations on fatigue and fracture behavior in zinc bi- 

Schmitz, H.A. (State Univ. of New York, Stony 
Brook (USA). Dept. of Materials Science and Engineering). 
May 1987. Contract FG02-84ER45098. 176p. Dept. of Ma- 
terials and Engineering, State University of New York at 
Stony Brook, Stony Brook, NY 11794. File Number 
1187010227. 

Crack propagation at 77 and 298°K was studied for low 
cycle prefatigued zinc bicrystals. Synchrotron X-Ray Fractography 
(SXRF) and Monochromatic Bragg angle Strain Contour mapping 
(SCM) was used to examine the strain field of the crack in relation 
to the bicrystal boundary plane. Lattice curvatures due to crack 
opening strains were accurately determined for several pure tilt 
boundaries. The behavior of twist boundaries and random bound- 
aries was also characterized by x-ray and optical examinations. The 
lattice curvatures were interpreted in terms of crack opening dis- 
placements. This data was then used to approximate the fracture 
toughness or penetration strength of the grain boundary. A bounda- 
ry affected zone (BAZ), apparently a consequence of accommoda- 
tion slip, was clearly discerned; the size of the BAZ was found to 
be strongly dependent on the test conditions. The penetration 
strength of the grain boundary was not strongly dependent on the 
size of the boundary affected zone; but earlier stages of crack nu- 
cleation and growth may be influenced by this deformed region due 
to the inhibition of basal slip. Pure tilt boundaries were inexplicably 
found to be several times tougher than a single crystal. This high 
toughness was attributed to a grain boundary crack tip relaxation 
process. Nonbasal cleavage, incompatible bicrystals, and fatigue be- 
havior were observed. 


31099 (DOE/ER/45100—3) Theoretical studies of che- 

on copper nickel alloys and surface embrittlement: 
Progress report for period June 14, 1986-June 15, 1987. 
Whitten, J.L. (State Univ. of New York, Stony Brook 
(USA)). 27 Jan 1987. Contract FG02-84ER45100. 14p. 


NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009863. 

An embedding theory for treating chemisorption on metals is 
being developed and applied to systems involving titanium, copper, 
nickel and copper/nickel alloy substrates, and Hz, H, CO, C and 
coabsorbed H and C. The nickel-hydrocarbon fragment project was 
started this year and preliminary results are reported. The main em- 
phasis of the work is on the energetics of adsorption as a function 
of surface site and composition, and the reactivity of adsorbed spe- 
cies. The project on the effect of hydrogen on the strength of tita- 
nium surface bonds was completed during this period. This work 
relates to energetics affecting surface embrittlement on adsorption. 
Studies of the ground and excited states of a nickel surface atom 
embedded in a nickel lattice modelled as a 49 atom cluster were 
completed. The energetics of the d®, d?° and the d®s? states are de- 
termined, and these states and a manifold of closely spaced elec- 
tronic states are analyzed. Other work involves preliminary studies 
of Auger processes associated with SiF and SiO bonds and the 
effect of 7 bonding on the reconstruction of the Si(111) surface. 
Localization investigations have suggested a new way to proceed 
with the embedding formalism that promises more rapid conver- 
gence and computational simplification. Theoretical work during 
this period has also focused on the representation of fields acting on 
the embedded subspace. 


31100 (@P—1738) Finite-difference program for hydro- 
gen diffusion. Kain, K.E. (Savannah River Lab., Aiken, SC 
(USA), Mar 1987. Contract AC09-76SR00001. 78p. NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE87009785. 

A finite-difference computer program has been developed 

for diffusion analysis of hydrogen systems. The program calculates 
hydrogen and helium concentration distributions through a struc- 
ture wall as a function of the applied boundary conditions. This 
user-friendly program, written for a personal computer, was also 
programmed to easily accommodate future modifications. Special 
applications currently incorporated into the program include analy- 
ses of pipe flow, standard storage and solid storage of tritium, as- 
sumption of a confined volume on the exterior of the structure, and 
simultaneous diffusion through both sides of the vessel wall. The 
program can be used to determine the possibility of hydrogen and 
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helium embrittlement in order to predict a structure's lifetime. In 
addition to safety analysis of hydrogen systems, health hazards as- 
sociated with tritium permeation can be estimated from the data. 


31101 (GKSS—86/E/50) Effect of notches on fatigue 
crack growth. Rhodes, D. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.); GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Werk- 
stofftechnologie und Chemie). 1986. 34p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87751872. 

Detailed results are given of the theoretical and experimental 
programme outline in the first report, GKSS 82/E/44. It is con- 
cluded that, in specimens of commercial engineering alloys (Steel 
DIN 1.6310 = 20MnMoNi 55, Al alloys) containing blunt, ma- 
chined notches, the fatigue life depends on the time taken to propa- 
gate a crack from a surface defect, and the propagation rate de- 
pends on the plastic deformation range at the crack tip, which is 
characterised by the stress intensity range, once the crack has ex- 
tended beyond the notch strain field. Areas in which this work may 
be extended, and refined, are discussed in detail. In particular, crack 
closure and environmental effects are considered, and the effect of 
cyclic softening is discussed. With 19 figs., 2 tabs. 


31102 (HEDL—7659) Charpy impact test results for low- 
activation ferritic alloys. Cannon, N.S.; Hu, W.L.; Gelles, 
D.S. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1987. Contract AC06-76FF02170. 13p. 
NTIS, PC A02/MF AOli; 1; GPO Dep. File Number 
DE87009523. 

The objective of this work is to evaluate the shift of the duc- 
tile to brittle transition temperature (DBTT) and the reduction of 
the upper shelf energy (USE) due to neutron irradiation of low ac- 
tivation ferritic alloys. Six low activation ferritic alloys have been 
tested following irradiation at 365°C to 10 dpa and compared with 
control specimens in order to assess the effect of irradiation on 
Charpy impact properties. 


31103 (INIS-mf—9288) X-ray investigation of the lattice 
instability of NbsSn under high pressure. Thorwarth, E. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Physik). 13 Feb 1981. 43p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85780770. 

In a newly constructed diamond anvil apparatus the transfor- 
mation behaviour of NbsSn under pressure was investigated by x- 
rays. The pressure dependence of the (210) and (211) lattice spac- 
ings was measured at 300 K, 78 K and 4.2 K. Whilst at 300 K a 
normal pressure dependence with a bulk modulus of 1700 kbar was 
found, a pronounced anomaly was observed at 78K and 4.2 K, spe- 
cially for the (210) lattice spacing. This anomaly can be explained 
with periodic sublattice distortions of the Niobium atoms in the tet- 
ragonal low-temperature phase. The transformation from cubic to 
tetragonal symmetry takes place at about 50 K at atmospheric pres- 
sure; whereas a pressure of some kbars shifts the transformation 
temperature up to 78 K. 


31104 (KFK—4018) Sorption of zinc on nickel out of 
sodium. Schmidt, K. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Radiochemie; Karls- 
ruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer oe 
Mar 1986. 115p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE87751861. 

In some liquid metal cooled fast breader reactors (LMFBRs) 
you can find Zn-65 as an impurity in the sodium. This radionuclide 
causes among others a radiation dose. To remove zinc selective out 
of the sodium sheet metal of nickel was hanged into the sodium. 
The sorption of zinc on nickel out of sodium was investigated in 
detail in this thesis. Especially the dependences of this sorption 
caused by temperature (260/sup 0/C to 500/sup 0/C), sodium flux 
(16 cm/s to 80 cm/s), concentration of zinc in sodium (3 ppm to 19 
ppm), time of exposition (50 h to 500 h) and constitution of the 
nickel surface were investigated. The process of zinc sorption built 
up a layer of the intermetallic compound NiZn. The thickness of 
this layer - and with that the amount of sorbed zinc - was caused 
by the competition of sorption and corrosion. The total activation 
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energy of the sorption process was 70 kJ/mol and the activation 
energy of corrosion was 95 kJ/mol. (orig). 


31105 (N—87-19648) Thermal conductance of pressed 
aluminum and stainless steel contacts at liquid helium tem- 
peratures. Salerno, L.J.; Kittel, P.; Scherkenbach, F.E.; 
Spivak, A.L. (National Aeronautics and Space Administra- 
tion, Moffett Field, CA (USA). Ames Research Center). 
Feb 1986. 17p. (NASA-TM—86855; A—86033; NAS— 
1.15:86855). NTIS, PC A02/MF AO1. 

The thermal conductance of aluminum and stainless steel 304 
sample pairs with surface finishes ranging from 0.1 to 1.6 microns 
rms roughness was investigated over a temperature range from 1.6 
to 6.0 k. The thermal conductance follows a simple power law 
function of temperature, with the exponent ranging from 0.5 to 
2.25, increases asymptotically with increasing applied force, and ex- 
hibits an anomaly for surface finishes in the 0.4 micron region. 


31106 (ORNL/Sub—85-27421/01) Investigation of the 
weldability of ductile aluminides. Maguire, M.C.; Edwards, 
G.R.; David, S.A. (Colorado School of Mines, Golden 
(USA). Center for Welding Research; Oak Ridge National 
Lab., TN (USA)). [1987]. Contract AC05-840R21400. 45p. 
(MT-CWR—087-016). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE87010301. 

Understanding and exploiting the factors which improve 
hot-ductility in NisAl requires a three-fold process. First the hot 
ductility and microstructure of a set of experimental alloys must be 
well defined. Next, this information must be correlated with phase 
equilibria, ordering parameters, and weldability. Phase equilibria 
can be controlled by compositional variation and thermal process- 
ing. The major compositional changes encountered in this study in- 
volve the addition of chromium for reasons to be discussed later. 
Finally, with the above information, one can utilize the correlations 
to explain weldability and develop predictive relationships which 
quantify fabricability of aluminides. A single alloy was chosen to 
begin this weldability study. The alloy, designated IC-50, contains 
nominally Ni-23.5Al-0.5Hf-0.1B at. %. Material prepared in two 
ways was chosen for parallel study: (1) conventionally cast, cold- 
worked, and annealed IC-50, and (2) rapidly solidified powder 
which was subsequently hot extruded to a powder compact. Initial 
work at ORNL indicated that the powder metallurgical material 
(PM) possessed better hot workability than compositionally identi- 
cal cast material. A clear understanding of why the same material 
processed by different means should manifest significantly different 
hot workability was thought to be crucial to enhancing the welda- 
bility of the alloy. Thus samples of both materials were chosen and 
annealed to produce varying grain sizes. 20 refs., 18 figs. 


31107 (RFP—4048) Proceedings of the conference on 
progress in resolving undesirable trace element effects on the 
weldability of steels. Heiple, C.R. (ed.). (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). 28 
Nov 1986. Contract AC04-76DP03533. S7p. (CONF- 
8511282—). NTIS, PC A04/MF A011; 1; GPO Dep. File 
Number DE87008544. 

From Conference on progress in resolving undersirable trace 
element effects on the weldability of steels; Charlotte, NC, USA 
(21 Nov 1985). 


Four papers are included, which are treated separately for 
the data base. (DLC) 


31108 (SAND—86-2649C) Plasma studies in vacuum arc 
remelting. Williamson, R.L.; Zanner, F.J.; Bertram, L.A.; 
Peebles, H. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 6p. (CONF- 
870438—8). NTIS, PC A02/MF AOI; GPO’ Dep. File 
Number DE87008971. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

The visible and uv plasma emissions from a metal vapor arc 
were studied during vacuum arc remelting of 165 mm diameter In- 
conel 718 electrodes using emission spectroscopy. Internal energy 
distributions of a number of emitting species were characterized 
and found to be approximately described by Boltzmann statistics. 
Analysis of the data yielded distribution “temperatures” ranging 
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from 5400 K to 8200 K for the neutral atomic arc species, whereas 
values of 12,200 K and 17,000 K were obtained for singly ionized 
species. These values illustrate that the arc is not in a state of local 
thermodynamic equilibrium. The excited state densities of various 
arc constituents were measured and it was found that highly vola- 
tile alloy trace components, such as Mn and Mg, were present in 
the arc in disproportionately high concentrations. These data sug- 
gest that the vaporization and subsequent ionization of highly vola- 
tile trace materials may play an important role in carrying current 
between the electrodes. 


31109 (SAND—87-0696C) Thermal fatigue of stainless 
steel. Jones, W.B.; Bourcier, R.J.; Van Den Avyle, J.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 43p. (CONF-870272—2). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87007774. 

From American Institute of Metallurgical Engineers annual 
meeting: light metals session; Denver, CO, USA (22 Feb 1987). 

Two austenitic steels, 316 Stainless Steel and Alloy 800, 
have been examined under conditions of both isothermal low cycle 
fatigue (LCF) and thermomechanical fatigue (TMF). The TMF 
tests were conducted between 649 abd 360°C with a carefully con- 
trolled triangular waveform. The LCF tests were performed at 
649°C and both kinds of tests were subjected to a strain range of 
0.5%. TMF shortened life to 40% for 316 Stainless Steel and to 5% 
for Alloy 800. The microstructural evolution occurring in both 
alloys has been examined and we conclude these do not play a role 
in the life shortening caused by TMF. The TMF does produce 
asymmetric hysteresis loops with large tensile peak stresses in tests 
where the maximum temperature corresponded with the peak com- 
pressive stress. The influence of TMF on fatigue crack growth 
rates has been measured and it was found that TMF accelerated 
crack growth in Alloy 800 and slowed it down slightly in 316 
Stainless Steel. The dominant influence of TMF appears to be in 
fatigue crack initiation, with the tensile peak stess development 
driving early crack initiation. 


31110 (SVF—222) Hydrogen induced cracking of ferritic 
stainless steels and titanium. Henrikson, S. (Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden)). Apr 1986. 
34p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87752032. 

Laboratory tests with heavily cold worked (flattened) tube 
specimens of the Swedish ferritic stainless steel MONIT confirm 
the susceptibility to hydrogen embrittlement at potentials more neg- 
ative than - 800mV/SCE earlier established with U-bend specimens 
of the American steel AL 29-4C. However, similar tests at a poten- 
tial as negative as - 1400 mV/SCE, carried out with simulated tube 
to tube plate joints roller expanded 10 - 14 percent, did not lead to 
spontaneous cracking of the tubes. These results, supported by suc- 
cessful applications of cathodic protection in the USA, show that it 
is possible to avoid hydrogen embrittlement in ferritic stainless steel 
tubes if - 800 mV/SCE, which is required for complete protection 
of mild steel and cast iron, is applied potentiostatically. More nega- 
tive potentials should be avoided. Similar tests with titanium tubes 
indicate that this material is more resistant to hydrogen embrittle- 
ment than ferritic stainless steels. The reason for this is that hydro- 
gen, in the form of titanium hydrides, is concentrated to the surface 
at low temperatures. (author.). 


31111 (UCID—19323-86, pp 85-92) High-temperature 


metal alloy radiant property measurements in conjunction 
with advanced surface spectroscopy. Havstad, M.; McLean, 
W. Dec 1986. NTIS, PC A08/MF AOl. File Number 
DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

The purpose of this work is to study the radiative and opti- 
cal properties of pure liquid metal surfaces using both a state-of-the- 
art radiation property measurement system and the recently devel- 
oped techniques of surface analysis. These techniques allow detailed 
analysis of the atomic composition of a metal surface. Research re- 
ported to date has not utilized these tools, so sample materials have 
been impure and of unknown surface composition. An apparatus 
was fabricated which will allow complete radiative property meas- 
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urements and surface spectroscopy to be done in the same device. 
This system employs argon ion sputtering, Auger electron spectros- 
copy (AES), and ultra high vacuum techniques and makes radiative 
property measurements as a function of angle, wavelength, and 
temperature. After assembly and shakedown, the apparatus was 
used to make two sets of measurements. The data are being ana- 
lyzed. Theoretical work to compare our data to predictions derived 
from the Fresnel equations and free electron theory has been initiat- 
ed. 


31112 (UCRL—95940) Plating on molybdenum. Beat, 
T.G.; Kelley, W.K.; Dini, J.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 12 Jan 1987. Contract W-7405- 
ENG-48. 15p. (CONF-870727--1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005056. 

From SUR/FIN conference; Chicago, IL, USA (1 Jul 1987). 

A new method of obtaining adherence of copper coatings on 
molybdenum is described. The process involves magnetron ion plat- 
ing followed by copper electroplating in aqueous solution. Quanti- 
tative adhesion data are presented for this process and for a number 
of other procedures previously recommended in the literature. With 
the magnetron ion plating process, which does not require the 
severe chemical etching or hydrogen firing steps of other processes, 
parts as large as 1.3 m (diameter) were successfully coated. 


31113 (UCRL—96576) The surface topography of pyroli- 
tic carbons and of Au thin films by scanning tunneling mi- 
croscopy: Grain boundaries and surface defects. Salmeron, 
M.; Marchon, B.; Ferrer, S.; Kaufman, D.S.; Siekhaus, W. 
(Lawrence Livermore National Lab., CA (USA); Lawrence 
Berkeley Lab., CA (USA)). 27 Apr 1987. Contract W-7405- 
ENG-48. 19p. (CONF-870388—6; LBL—23149). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87009739. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (23 Mar 1987). 

We have shown using STM that Au thin films (~10 nm) de- 
posited on mica have a smoothly rolling hill structure that can be 
flattened to the atomic level by mild (250°C) annealing. This treat- 
ment resulted in a film surface with extended regions of several 
hundred nm where the only departures from the atomic surface 
plane are isolated steps of monoatomic height. Residual bumps and 
trenches are the only imperfections on the scale of nm. The surface 
topography of pyrolitic carbons prepared at various temperatures 
revealed crystallite sizes and orientation in approximate agreement 
with x-ray data. Grain boundaries between the various crystallites 
were examined and revealed that the extent of the transition region 
varies from sharp atomic dimensions to several tens of nm wide. 
Defects in the form of steps and localized points are observed in 
the center of the otherwise atomically smooth crystallite surfaces. 
Atomically resolved images of the crystallite surface indicate a pe- 
riodicity consistent with the missing atom observations on graphite. 


31114 Role of temperature in sample-to-sample compari- 
sons of the 1/f noise of metal films. Fleetwood, D.M_; 
Beutler, D.E.; Masden, J.T.; Giordano, N. (Department of 
Physics, Purdue University, West Lafayette, Indiana 47907). 
eh of Applied Physics; 61: No. 12, 5308-5313(15 Jun 


We have performed an extensive study of the 1/f noise of 
several different kinds of metal films fabricated in different ways. 
An examination of the temperature dependence of the 1/f noise of 
tin and indium shows that the previously reported substrate de- 
pendence of the noise magnitude generally is only present near 
room temperature. At other temperatures, especially lower tem- 
peratures, the substrate dependence is much smaller or negligible. 
The noise magnitudes of platinum and bismuth films, on the other 
hand, depend strikingly on the way that the sample is made, and 
can vary strongly from sample to sample as a function of tempera- 
ture. Taken together, these results illustrate that, in contrast to 
common practice, the room-temperature magnitude of the 1/f noise 
of metal films is often not a useful parameter on which to base 
comparisons of the relative noise magnitudes of different films. The 
implications of these results for the interpretation of some previous 
studies are discussed, and recommendations are made about the in- 
terpretation of future studies of the 1/f noise of metal films. 
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31115 Measurements of melting temperatures of quasi- 
crystalline Al-Mn phases. Knapp, J.A.; Follstaedt, D.M. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Physical Review Letters; 58: No. 23, 2454-2457(8 Jun 
1987). Contract AC04-76DP00789. 

Melting transformations in metastable quasicrystalline Al-Mn 
phases have been measured for the first time, by use of a new rapid 
electron-beam heating technique applied to surface layers with 
14.8—20.5 at. % Mn. The melting temperature for icosahedral Al/ 
sub 80/Mn/sub 20/ is directly measured to be 910 +- 20 °C, and is 
believed to be near the congruent melting point. The decagonal- 
phase liquidus at the same concentration is inferred to be 965 +- 20 
°C. The melting temperatures of the icosahedral phase are —30 °C 
below those of crystalline compounds of the same compositions. 


31116 Coexistence of intermediate-valence and antiferro- 
magnetic ordering in europium metal. Farrell, J.N.; Taylor, 
R.D. (Physics Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review Letters; 
58: No. 23, 2478-2481(8 Jun 1987). 

Mossbauer-effect measurements show that for Eu metal, in- 
termediate-valence and antiferromagnetic ordering states coexist 
over the pressure range 0 to 14 GPa for temperatures below the 
Neel temperature of about 90 K. As the average valence increases 
with pressure up to 12 GPa, the magnetization decreases due to a 
dilution of the average magnetic moment per atom. 


31117 X-ray diffraction study of phason strain field in 
oriented icosahedral Al-Mn. Budai, J.D.; Tischler, J.Z.; Ha- 
benschuss, A.; Ice, G.E.; Elser, V. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831-6024). Physical 
Review Letters; 58: No. 22, 2304-2307(1 Jun 1987). Contract 
AC05-840R21400. 

We have produced large area (some square centimeters), 
crystallographically oriented icosahedral-phase material by implant- 
ing Mn ions directly into single-crystal Al substrates. High-resolu- 
tion x-ray measurements of the positions and line shapes of the qua- 
sicrystal diffraction peaks reveal systematic deviations from perfect 
icosahedral symmetry. A quantitative analysis of the data shows 
that the samples contain a simple form of phason strain field which 
depends on the kinetics of grain formation. The results rule out the 
icosatwin model proposed by Pauling. 


31118 Laser-controlled wet chemical etching for correc- 
tive trimming of thin films. Tsao, J.Y.; Ehrlich, D.J. (Sandia 
National Labs., Albuquerque, NM 87185). Journal of the 
Electrochemical Society; 133: No. 11, 2244-2247(Nov 1986). 
Contract AC04-76DP00789. 

The localized enhancement of wet chemical etching by fo- 
cused laser beams for corrective trimming of thin films, and its ap- 
plication to the selective etching of aluminum, are discussed. Since 
wet etching can proceed rapidly even without irradiation, it is as 
important to consider methods for reducing background etching as 
to consider those for enhancing localized etching. The process de- 
veloped for aluminum etching is based upon moderate local heating 
to activate a reaction that is normally suppressed by a corrosion in- 
hibitor. Another approach to the reduction of background etching 
is solution cooling: for the activation energies for typical wet etch- 
ing, it should be possible to obtain acceptable contrast ratios be- 
tween laser-enhanced and background rates over the temperature 
range within which many concentrated etching solutions are liquid. 


31119 Effect of laser hardening on microstructure and 
wear resistance in medium carbon/chromium steels. Kusinski, 
J.; Thomas, G. (Dept. of Materials Science and Mineral En- 
gineering, and National Center for Electron Microscopy, 
Materials and Molecular Research Div., Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA 94720). pp 150-157 
of Laser processing: Fundamentals, applications, and sys- 
tems engineering. Weeks, R.; Duley, W.W. Bellingham, 
WA; Society of Photo-Optical Instrumentation Engineers 
(1986). (CONF-860620—). Contract AC03-76SF00098. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 
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Metallographical (optical, TEM, SEM), spectroscopic, abra- 
sive wear resistance and microhardness investigations of Fe/Cr/ 
Mn/C steels heat-treated by a continuous CO/sub 2/ laser are de- 
scribed. Laser hardening resulted in wear resistance of 1.4 - 1.6 
times better than that of conventionally hardened steels. Laser melt- 
ing followed by rapid solidification allows formation of a solidified 
layer with high wear resistance only when the scanning velocity 
and mass of the samples were sufficient to realize high cooling 
rates. The variations in the wear resistance and microhardness with 
distance from the heated surface were similar. The grain refinement 
caused by rapid laser-heating and high stresses induced during cool- 
ing create essentially fine, highly dislocated lath and internally 
twinned martensites with some amount of stable, interlath retained 
austenite. 


31120 Kinetic and thermodynamic studies of pulsed laser 

Peercy, P.S.; Thompson, M.O. (Sandia National 
Labs., Albuquerque, NM 87185). pp 72-81 of Laser process- 
ing: Fundamentals, applications, and systems engineering. 
Weeks, R.; Duley, W.W. Bellingham, WA; Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860620—). Contract AC04-76DP00789. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 

Simultaneous measurements of the transient conductance, to 
determine the molten layer thickness versus time, and the time-de- 
pendent surface reflectance, to determine the melt duration at the 
surface during pulsed laser irradiation, are reviewed. These real- 
time measurements have been applied in a variety of studies of Si 
and Si-based alloys. In crystalline Si, melt initiates at the surface 
and propagates to some depth, whereupon the motion of the liquid/ 
solid interface reverses and the material solidifies. In amorphous Si, 
these measurements were used to determine the melting tempera- 
ture of the amorphous phase and the mechanism by which explo- 
sive crystallization occurs. 


31121 Study of ion bombardment-induced subsurface 
compositional modifications in Ni-Cu alloys at elevated tem- 
peratures by ion scattering spectroscopy. Lam, N.Q.; Hoff, 
H.A.; Wiedersich, H.; Rehn, L.E. (Argonne National Lab., 
ai = Research Society Symposia Proceedings; 27: 79- 
Changes in the subsurface composition of Ni-40 at. % Cu 
alloys during 3-keV Ne* bombardment at temperatures between 25 
and 700°C were studied by means of ion scattering spectroscopy. 
Both the time evolution of the composition in the surface atom 
layer during ion bombardment and subsurface concentration pro- 
files after rapid specimen cooling to room temperature were meas- 
ured as a function of temperature. Radiation-enhanced diffusion co- 
efficients were derived from the effective altered-layer thicknesses 
obtained. A comparison of the experimental measurements with 
theoretical calculations based on a phenomenological model en- 
abled the identification of processes and kinetics responsible for 
subsurface compositional modifications. 26 references, 4 figures. 


31122 (SAND—87-6002) Cathodic deposition of a chro- 
mium-nickel alloy. Skalozubov, M.F.; Viasova, A.S. Trans- 
lated from Izvestiya Novocherkasskogo Ind. Inst. Ser. Khim. ; 
6: 15-18(1940). Contract AC04-76DP00789. 14p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87010302. 

A protective chromium-nickel coating can be obtained elec- 
trolytically from a solution containing 250 g/L of chromium triox- 
ide and 250 g/L of nickel sulfate plus 25 g/L of boric acid. The 
conditions are a temperature of 35 to 40° and a current density of 
30 to 35 A/dm? Other conditions being equal, the Cr content in 
the deposit increases as the current density rises. The proportion of 
the components in the deposit can be controlled by varying the 
concentration ratio between chromium trioxide and nickel sulfate. 
The current efficiency in “Nichrome-plating” is 7 to 9%. The elec- 
trolyte has a low dispersive capacity. With regard to dispersion, the 
best results are obtained with 100 g/L of chromium trioxide, 100 to 
130 g/L, a temperature of 55 to 60°C, and a current density of 60 
to 65 A/dm? A bright coating produced under the conditions just 
cited cannot be made thicker than 0.07 mm. The electrodeposited 
nickel-chromium alloy is stable against cold dilute sulfuric and 
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nitric acids and caustic soda. Concentrated nitric and hydrochloric 
acid quickly dissolve the alloy. Concentrated sulfuric acid does not 
attack it. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 30182, 30684, 30833, 30994, 31038, 31038, 
31038, 31042, 31045, 31046, 31048, 31049, 31050, 31051, 31052, 31053, at 
31055, 31056, 31057, 31058, 31059, 31060, 31061, 31062, 31063, 31064, 3 
31066, 31067, 31071, 31074, 31250, 31250, 31259, 31410, 31452, 31617, 32268, 
32269 


31123 (DOE/ER/10946—6) Mechanism of flow through 
compressible, porous beds in sedimentation, filtration, cen- 
trifugation, and deliquoring: Progress report, September 1, 
1986-February 15, 1987. Tiller, F.M.; Chen, Wu. (Houston 
Univ., TX (USA). Dept. of Chemical Engineering). 1987. 
Contract AS05-81ER10946. 18p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87010308. 

Among the topics discussed briefly in this report are the fol- 
lowing: Generalized mathematical approach to thickening, filtra- 
tion, centrifugation, and deliquoring; filtration of ceramics; continu- 
ous thickening; mechanical expression; wall friction in expression, 
consolidometers, and chromatographic columns; batch sedimenta- 
tion; and transient responses of filter cakes. 


31124 (DOE/ER/45252—T1) [The mechanical behavior 
of surface modified ceramics]: Progress report. Green, D.J. 
(Pennsylvania State Univ., University Park (USA)). 1987. 
Contract FG02- 86ER45252. 3p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE87009768. 

Formation and growth of indentation cracks in ion-ex- 
changed glasses were studied. Indentation cracks in surface-modi- 
fied alumina and infiltrated zirconia ceramics are also being studied, 
as are residual stresses in plasma-sprayed zirconia coatings. (DLC) 


31125 (DOE/NASA/50194—44) Effects of atmosphere 
on the tribological properties of a chromium carbide based 
coating for use to 760°C. DellaCorte, C.; Sliney, H.E. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1987. Contract AI01- 
86CE50162. 20p. (NASA-TM—88894; CONF-870510—2). 
NTIS, PC A02/MF AO0O1. File Number DE87003289. 

From Annual meeting of the American Society of Lubrica- 
tion Engineers; Anaheim, CA, USA (11 May 1987). 

The coating contains bonded chromium carbide as the wear 
resistant “base stock” to which the lubricants silver and barium flu- 
oride/calcium fluoride eutectic are added. It has been denoted as 
NASA PS200. Potential applications for the PS200 coating are cyl- 
inder wall/piston ring couples for Stirling engines and foil bearing 
journal lubrication. Friction and wear studies were performed in 
helium, hydrogen, and moist air at temperatures from 25 to 760°C. 
Specimens tested in hydrogen, a reducing environment, exhibited 
the best tribological properties. Friction and wear increased in 
helium and air but are still within acceptable limits for intended ap- 
plications. As the test atmosphere becomes less reducing, the coat- 
ing experiences a higher concentration level of chromic oxide at 
the sliding interface which increases both the friction and wear. 
Beneficial silver transfer from the parent coating to the counterface 
material is less effective in air than in helium or hydrogen. There 
may be a direct relationship between chromic oxide level present at 
the sliding interface and the friction coefficient. 


31126 (INPE—086-PRE/1031) Impurity bands in N-type 
Si-SiO. MOS. oe de E.A.; Dacunhalima, I.C. 
(Instituto de P Sao Jose dos Cam 
(Brazil)). Dec 1986.  15p. NTIS, PC A02/MF AOi. 

The density of states (DOS) for N(+) sub a impurity bands 
in n-type Si/SiO2 MOS structures with a Hubbard-like model are 
calculated, using as a basis Martin and Wallis single-impurity states. 
It is shown that the intrasite correlation energy increases with the 
applied electric field on the junction. The same occurs with the 
bandwidth and with the energy corresponding to the maximum in 
the DOS. This effect is enhanced by increasing the impurity con- 
centration, Nox. The asymmetry of the DOS explains why the 
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measured binding energy for finite Nox is smaller than in the 
single-impurity case. 


(LBL—22923) Study of novel graphite-like materi- 
als in the B-C-N system by electron energy-loss spectroscopy. 
Krishnan, K.M. (Lawrence Berkeley Lab., CA (USA)). Feb 
1987. Contract AC03-76SF00098. 15p. (CONF- 870733—3). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87006941. 

From Pacific workshop and meeting on analytical electron 
microscopy; Kona, HI, USA (12 Jul 1987). 

Two novel graphite-like materials in the B-C-N system, syn- 
thesized by a low temperature method, have been characterized by 
electron energy-loss spectroscopy. Single loss profiles were extract- 
ed by the Fourier-log deconvolution method and the plasmon reso- 
nance peaks as well as the fine structure of the core-loss edges con- 
firm that these materials are truly graphite-like, i.e., all the elements 
are sp? hybridized and occur as substitutions and not as intercala- 
tions. Finally, using SIGMAK ionization cross-sections, their com- 
positions were determined to be B/sub 0.4/C/sub 0.23/N/sub 0.37/ 
and BC,. 


31128 (LBL—23225) Theoretical study of BN, BP and 
BAs at high pressures. Wentzcovitch, R.M.; Cohen, M.L.; 
Lam, P.K. (Lawrence Berkeley Lab., CA (USA); Hawaii 
Univ. at Manoa, Honolulu (USA). Dept. of Physics). Mar 
1987. Contract AC03-76SF00098. 42p. (CONF-870308—1). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87009621. 

From General meeting of the American Physical Society; 
New York, NY, USA (16 Mar 1987). 

This work employs the total energy pseudopotential tech- 
nique to calculate the relative stabilities at high pressures of the 
zincblende, B-Sn, and rocksalt structures in the series of compounds 
BN, BP, and BAs. For compressed volumes these compounds are 
shown to favor the rocksalt phase over B-Sn, even though BP and 
BAs are the least ionic of the III-V zincblende compounds. This 
indicates that the stability of the rocksalt structure under pressure 
depends on more than just the ionicity factor. The structural prefer- 
ence is analyzed in terms of charge densities. The charge rearrange- 
ments at different volumes are also studied. We find that for BN 
the charge associated with B decreases with volume compression 
while the charge associated with N increases. In BP and BAs the 
opposite trend is observed, with P and As behaving like B in BN. 
BN appears to behave like a typical III-V semiconductor in its 
charge distribution while BP and BAs are anomalous cases which 
can be characterized by reversing the standard assignments for the 
anions and cations in these compounds. 


31129 (N—87-18109) Nondestructive evaluation of struc- 


tural ceramics. Klima, S.J.; Baaklini, G.Y.; Abel, P.B. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). 1987. 23p. (NASA- 
TM—88978; E—3446; NAS—1.15:88978; CONF-861002— 
7). NTIS, PC A02/MF AO1. 

From Automotive technology development contractors’ co- 
ordination meeting; Dearborn, MI, USA (27 Oct 1986). 

A review is presented on research and development of tech- 
niques for nondestructive evaluation and characterization of ad- 
vanced ceramics for heat engine applications. Highlighted in this 
review are Lewis Research Center efforts in microfocus radiogra- 
phy, scanning laser acoustic microscopy (SLAM), scanning acous- 
tic microscopy (SAM), scanning electron acoustic .microscopy 
(SEAM), and photoacoustic microscopy (PAM). The techniques 
were evaluated by applying them to research samples of green and 
sintered silicon nitride and silicon carbide in the form of modulus- 
of-rupture bars containing seeded voids. Probabilities of detection 
of voids were determined for diameters as small as 20 microns for 
microfucus radiography, SLAM, and SAM. Strengths and limita- 
tions of the techniques for ceramic applications are identified. Ap- 
plication of ultrasonics for characterizing ceramic microstructures is 
also discussed. 
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31130 (ORNL—6363) Bibliography of ceramic extrusion 
and plasticity. Janney, M.A.; Vance, M.C.; Jordan, A.C.; 
Kertesz, M.P. (Oak Ridge National Lab., TN (USA)). Mar 
1987. Contract AC05-840R21400. 235p. NTIS, PC Al1/ 
MF A01; GPO Dep. File Number DE87009797. 

A comprehensive bibliography of ceramic extrusion and 
plasticity has been compiled. Over 670 abstracts are included cov- 
ering the period 1932 to 1984. Citations cover a wide range of in- 
terests from basic science investigations to engineering “tips” and 
include references to brick and tile, whitewares, technical ceramics, 
theoretical models, engineering analyses, forming, drying, and raw 
materials. In addition to the citations, there are numerous indices to 
make the bibliography easy to use. 


31131 (ORNL/Sub—84-47992/1) High temperature coat- 
ing study to reduce contact stress damage of ceramics: Final 
report. Schienle, J.; Smyth, J. (Garrett Turbine Engine Co., 

Phoenix, AZ (USA); Oak Ridge National Lab., TN (USA)). 
Mar 1987. Contract AC05-840R21400. 105p. NTIS, PC 
A06/MF A01; 1; GPO Dep. File Number DE87009801. 


SisN, and SiC are susceptible to contact stress damage at ce- 
ramic component interfaces in gas turbine engines. Objective was to 
develop adherent coating compositions and procedures that will im- 
prove contact-stress damage resistance of SisN, and SiC. Yttria 
(¥2Os) stabilized zirconia (ZrO2) coatings were applied by electron 
beam-physical vapor deposition (EB-PVD) to three substrate mate- 
rials: reaction bonded SisN4 (RBSN), sintered SisNs, and sintered 
SiC (SSC). Several controlled substrate pretreatments (both me- 
chanical and chemical) were used to aid in obtaining a better under- 
standing of the mechanisms of coating adherence. Each coating/ 
substrate system was evaluated for coating adherence before and 
after oxidation exposure. The coating/substrate interfaces were 
evaluated for microstructural characteristics. Pretreatment and 
coating approaches projected to improve coating adherence were 
selected. Specimens were prepared to evaluate the coating adher- 
ence before and after oxidation exposure. The systems exhibiting 
the best coating adherence after oxidation exposure were identified. 
Additional specimens for each of these systems were prepared for 
analysis of the coating thermal spall resistance, friction, and contact 
damage resistance. The friction and coniact damage resistance of 
uncoated RBSN, SSN, and SSC were also evaluated. 


31132 (ORNL/TM—9835) Status of experimental studies 
on the sol-gel synthesis of ceramic powders for high-strength 
ceramic materials applications. Bond, W.D.; Davis, G.D.; 
Angelini, P.; Becher, P.F.; Tiegs, T.N. (Oak Ridge National 
Lab., TN (USA)). May 1987. Contract AC05-840R21400. 

Tip. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE87010144. 

Sol-gel processes are being investigated to prepare sinterable 
ceramic powders of alumina toughened with 10 to 30 vol % phase- 
stabilized zirconia and of alumina reinforced with silicon carbide 
whiskers. Two approaches are under investigation for the synthesis 
of gel powders of Al,Os-ZrO:z: (1) gelation of the mixed-oxide pre- 
cursor sols, and (2) direct precipitation of the mixed-oxide gels 
from solutions of the metal salts. Either approach yields powders of 
good sinterability in which AlO; and ZrO, are homogeneously 
mixed. The powders sinter to near theoretical density by hot press- 
ing to give fine-grained microstructures (~1 ym). Powder sintera- 
bility and compositional uniformity are strongly influenced by the 
pH at which the gel powder is formed. The best sinterability is at- 
tained at pH values such that the surface charges on ZrO, and 
AkOs are of the same sign, which reduces agglomeration. Methods 
for controlling the homogeneity of the phase stabilizer for ZrO: 
(usually 1 to 5 mole % Y2Os) were also investigated. Good homo- 
geneity of Y2O; is most readily attained by effecting the sol-gel 
transformation at neutral or alkaline conditions. Alumina powders 
reinforced with 10 to 20 vol % SiC whiskers were prepared by dis- 
persing the SiC whiskers into an alumina sol of pH 3.5, where the 
surface charges of SiC and Al.Os are of opposite sign, and then 
gelling this dispersion. The whisker dispersions are uniform 
throughout the powder particles and appear uniformly coated by 
the alumina. 
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31133 (PB—87-151171/XAB) Improvement of optical 
ZrO. deposited film's properties. Katsube, S.; Hirasawa, K. 
(Government Industrial Research Inst., Osaka, Ikeda 
(Japan)). 1986. 1lp. NTIS, PC PC E06/MF E01. 

Text in Japanese; Included in Bulletin of the Government In- 
dustrial Research Institute, Osaka, Vol. 37, No. 2, 76-85(Jun 1986). 

Vacuum-evaporated ZrO. films which are widely used for 
optical multilayer coatings have a disadvantage regarding to the ap- 
plication to multilayer antireflection coatings. This disadvantage is 
due to optical inhomogeneity of the films whose refractive index 
decreases with increasing thickness. For the improvement of their 
optical properties, the effects of TiO2 and Y2Os additions to eva- 
porants of ZrO. on optical homogeneities and the crystal structures 
of the deposited films were investigated by electron-beam evapora- 
tions. The deposited films of TiO2 additions were optically almost 
homogeneous and the film’s structure was amorphous. The ones of 
Y2Os additions showed fairly lowered optical inhomogeneities and 
stabilized cubic crystal structures. The most favorable ZrO. films 
for multilayer coatings were obtained by suitable additions of both 
TiO. and Y2Os, which had good optical homogeneities, adequate 
and variable refractive indices, enhanced harnesses and reliable re- 
producibilities of properties. 


31134 (PB—87-160065/XAB) Cubic boron nitride coat- 
ings for high-reflectance telescope optics. Final report. Hal- 
verson, W. (Spire Corp., Bedford, MA (USA)). Nov 1984. 
27p. (FR—60049). NTIS, PC A03/MF A0O1. 

The objective of the project was to deposit thin ion-beam- 
deposited boron nitride (i-BN) coatings on silvered and aluminized 
substrates, to investigate the potential of these coatings to provide 
environmental protection for front-surface telescope mirrors, and to 
evaluate their optical and mechanical properties. Thin i-BN films 
were formed by ion beam deposition and radio-frequency (RF) 
sputtering on several substrate materials including Ag- and Al- 
coated glass and fused quartz. It was concluded that ion-beam-de- 
posited BN coatings are not presently useful for front-beam-deposit- 
ed BN coatings are not presently useful for front-surface mirrors 
designed for the visible and near-UV spectral regions. 


31135 (UCRL—15909) Materials characterization studies 
for single point ining of cooled optics. Graves, G.A. 
(Dayton Univ., OH (USA). Ceramic and Glass Labs. Re- 
search Inst.; Lawrence Livermore National Lab., CA 
(USA)). Apr 1986. Contract W-7405-ENG-48. 19p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87009569. 

Objective was to determine the physical properties of new 
materials being developed for high energy laser mirrors, especially 
CVD prepared silicon (Si) and silicon carbide (SiC). The properties 
investigated were those considered important in considering single 
point machining of the materials. A list of the materials studied and 
values for the various properties studied are given. This report cen- 
ters on the development of a simplified model which can account 
for the mechanism that is responsible for the initial growth of later- 
al cracks during the machining of ceramic surfaces by a single point 
machining indentation mechanism, assuming a state of plastic-elastic 
residual stress beneath the indentation. Emphasis is placed on the 
interpretation of indentation damage. 


31136 w-frequency Raman in disordered cubic 
zirconia at os endl tee ee Perry, C.H.; 
Wang, W.; Ingel, R.P. (Department of Physics, Florida At- 
lantic University, Boca Raton, Florida 33431). Journal of 
Applied Physics; 62: No. 1, 250-253(1 Jul 1987). 

Rayleigh wing broadening (quasielastic scattering) was found 
at high temperatures (650—1500 K) in cubic zirconia single-crystal 
ZrO fully stabilized with Y2O3; however, broadening was not ob- 
served in the two-phased cubic plus tetragonal zirconia crystals. 
We believe this can be interpreted as a disorder-order transition as 
the configuration goes from single-phase cubic-to-cubic plus tetrag- 
onal structure with less addition of Y203. Theoretical agreements 
were achieved by utilizing “rigid ion model” and "decay model” 
calculations. 
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31137 Phase a and superconductivity in the Y-Ba- 
Cu-O system. Hinks, D.G.; Soderholm, L.; Capone D.W. II; 
Jorgensen, J.D.; Schuller, LK.; Segre, c U.; Zhang, K.; 
Grace, J.D. (Ar onne National Laboratory, Argonne, Tili- 
nois 60439). Applied Physics Letters; 50: No. 23, 1688-1690(8 
Jun 1987). Contract W-31-109-ENG-38. 

We have determined the phase diagram of the Y-Ba-Cu-O 
system through structural, superconducting critical temperature and 
critical current density characterization. Our results show that a 
single-phase compound with a stoichiometry YBazCusO/sub y/ is 
responsible for the high-temperature superconductivity (92.5 K) in 
this system. 


31138 Search for isotope effect in superconducting Y-Ba- 
Cu-O. Bourne, L.C.; Crommie, M.F.; Zettl, A.; zur Loye, 
H.; Keller, S.W.; Leary, K.L.; Stacy, A.M.; Chang, K.J.; 
Cohen, M.L.; Morris, D.E.; and others. (Department of 
hysics, University of California, Berkeley, California 

24720), Physical Review Letters; 58: No. 22, 2337-2339(1 Jun 

An isotope effect has been searched for in the high-T/sub c/ 
superconductor YBazCusO/sub 7-//sub 6/ through substitution of / 
sup 18/0 for /sup 16/O. No shift in the superconducting transition 
temperature T/sub c/ is observed by electrical resistivity or mag- 
netic susceptibility measurements. We discuss the implications of 
this result for mechanisms of superconductivity in the high-T/sub 
c/ oxides. 


31139 Superconductivity near 90 K in the Lu-Ba-Cu-O 
system. Moodenbaugh, A.R.; Suenaga, M.; Asano, T.; Shel- 
ton, R.N.; Ku, H.C.; McCallum, R.W.; Klavins, P. (Brook- 
haven National Laboratory, Department of Applied Sci- 
ence, Upton, New York 11973). Physical Review Letters; 58: 
No. 18, 1885-1887(4 May 1987). Contract AC02-76CH00016. 

Superconducting onsets near 90 K are observed in multi- 
phase samples with nominal composition Lu/sub 1.8/Ba/sub 0.2/ 
CuQ,. Results of electrical resistance, mutual inductance, and dc 
magnetization measurements are reported. Magnitude of supercon- 
ducting transitions indicates that about 2% of the best sample is su- 
perconducting. 


31140 Organometallic route to the chemical vapor deposi- 
tion of titanium carbide films at exceptionally low tempera- 
tures. Girolami, G.S.; Jensen, J.A.; Pollina, D.M.; Williams, 
W.S.; Kaloyeros, AE Allocca, C.M. (Univ. of Illinois, 
Urbana). Journal of the American Chemical Society; 109: No. 
5, 1579-1580(4 Mar 1987). Contract AC02-76ERO1198. 

Titanium carbide, TiC, is one of the hardest materials known 
(9-10 Mohs), possesses remarkable thermal stability (mp 3067°C), 
and is essentially unaffected by acids and aqueous alkali. These 
properties make TiC a very useful material for such applications as 
first-wall coatings for fusion reactors. Unfortunately, crystalline 
TiC is also brittle, and this limits its structural applications at low 
temperatures. With present industrial technology, only crystalline 
TiC coatings can be deposited on complex shapes; the commercial 
process involves chemical vapor deposition from hydrogen, meth- 
ane, and titanium tetrachloride at 1000°C. More recently, plasma- 
assisted chemical vapor deposition techniques have been applied to 
the synthesis of TiC coatings, but these methods also require high 
temperatures, in excess of 1200°C. They now report a simple and 
powerful chemical vapor deposition (CVD) method for preparing 
thin films of TiC using an organometallic precursor at exceptionally 
low temperatures (~ 150°C). §Tetraneopentyltitanium, 
Ti[{CH2C(CHs)s} was chosen for metal-organic chemical vapor 
deposition (MOCVD) studies since it volatilizes easily and has been 
reported to thermolyze at low temperature. They have devised an 
improved synthesis of Ti[CH2C(CHs)sk: interaction of 
Ti(OCH2CHs), with 4 equi of LiCH2C(CHs)s in pentane followed 
by sublimation at 50°C (10-* torr) gives yellow crystals of the tita- 
nium alkyl. 
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31141 Niobium-carbon system. Smith, J.F.; Carlson, 
O.N.; Avillez, R.R. de. (Ames Lab., IA, USA; Iowa State 
Univ. of Science and Technology, Ames, USA. Dept. of 
Materials Science and Engineering; Pontificia Univ. Cato- 
lica do Rio de Janeiro, Brazil). Journal of Nuclear Materials; 
148: No. 1, 1- 16(Mar 1987). Contract W-7405-ENG-82. 

This paper is a critical review of the available phase equilib- 
ria, crystallographic, and thermodynamic data for the niobium- 
carbon system. The existence of two carbides is well established; 
both have appreciable ranges of homogeneity. The lower carbide, 
Nb/sub 2/C, exists in two polymorphic forms with the transition 
being composition dependent and varying from about 2450/sup 0/C 
in the carbon-rich region to 2530/sup 0/C in the niobium-rich 
region. The upper polymorph decomposes peritectically near 3080/ 
sup 0/C. The higher carbide, NbC/sub 1-x/, melts congruently 
near 3600/sup 0/C and undergoes a congruent transformation to an 
ordered structure at a stoichometry of Nb/sub 6/C/sub 5/ at 1050/ 
sup 0/C. Evidence concerning the existence of a third carbide, Nb/ 
sub 4/C/sub 3-x/, is ambiguous; whether it is stable or metastable 
remains to be resolved. Below 1500/sup 0/C the terminal solubility 
of carbon in niobium is quite small and reaches a maximum of only 
5.7 at.% at 2340/sup 0/C. The system includes a niobium-rich eu- 
tectic at 10.5 at.% C and 2340/sup 0/C and a carbon-rich eutectic 
at 60 at.% C and 3300/sup 0/C. 


31142 On the structure of the higher oxide forms of 
nickel. Melendres, C.A.; Paden, W.; Tani, B.; Walczak, W. 
(Materials Science and Chemical Technology Divisions, Ar- 
gonne National Lab., Argonne, IL 60439). Journal of the 
Electrochemical Society; 134: No. 3, 762-763(Mar 1987). Con- 
tract W-31-109-ENG-38. 

The Raman and X-ray data indicate that essentially the same 
structural units make up the higher oxides of Ni which have been 
formulated in a number of different ways, as oxyhydroxides and as 
oxide hydrates. How best to represent the composition of these 
compounds is an interesting question. While the X-ray pattern has 
been assigned by JCPDS to Ni/sub 3/O/sub 2/(OH)/sub 4/, the 
absence of strong OH/sup -/ vibrations in the Raman spectra (as 
well as in the infrared spectra) suggests that such a formulation is 
incorrect. The very weak and broad band in the OH/sup -/ stretch- 
ing region is more suggestive of water in these compounds. 


31143 Structural and dynamical studies of 5-Bi.O; oxide- 
ion conductors. II. Structural ———- of (Bi,O3)/sub 1-x/ 
(M2QOs)/sub x/ for M = Y, Er, and Yb. Battle, P.D.; 
Catlow, C.R.A.; Moroney, LM. ‘(Leeds Univ., England). 
Journal of Solid State Chemistry; 67: No. 1, 42-50(Mar 1987). 

The results of diffuse elastic neutron scattering studies of the 
superionic solid solutions (BizOs)/sub 1-x/(Er2O3)/sub x/ and 
(BizOs)/sub 1-x/(Yb20s)/sub x/, and also the result of a Bragg dif- 
fraction study of (BizOs)/sub 0.75/(Er2Os)/sub 0.25/ are reported. 
All the data suggest that Er* -doped 5-BieOs is structurally very 
similar to the fluorite-related solid solution (BizOs)/sub 1-x/(Y¥2Os)/ 
sub x/ studied previously, both in terms of the average structure as 
determined by Bragg scattering and in terms of local ordering on 
the anion sublattice as detected by diffuse scattering. The ordered 
regions are described as microdomains of a rhombohedral phase. 
The Yb**-doped materials also show short-range anion ordering, 
but over shorter distances than in the other two cases. There is evi- 
dence of cation ordering between Bi** and Yb* near the low- 
dopant boundary of the fluorite phase. The possible use of quasi 
elastic neutron scattering to monitor oxide-ion transport in the 
system (BizO3)/sub 1-x/(Er2O3)/sub x/ is discussed. 13 references, 5 
figures, 3 tables. 


High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting pliase. Stacy, 
A.M.; Badding, J.V.; Geselbracht, M.J.; Ham, W.K.; Hol- 
land, G.F.; Hoskins, RL; Keller, S.W.; CF; zur 
Loye, H. Cc. (Lawrence Berkeley Lab., CA). Journal of the 
American Chemical Society; 109: 2528-2530(1987). Contract 
ACO03-76SF00098. 

For the past 15 years, advances in superconductivity have 
come about only slowly and even a 0.5 K increase in transition 
temperature was noteworthy. Until April 1986, the highest transi- 
tion temperatures were near 23 K. At that time, Bednorz and 
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Mueller reported superconductivity in La-Ba-Cu-O compounds 
above 30 K. The authors report here the composition and proper- 
ties of a superconducting phase containing Y, Ba, Cu, and O which 
is copper-rich compared with Y/sub 1.2/Ba/sub 0.8/CuQ,. This 
phase show 10-20% Meissner effect, with To = 90 K. Further the 
most exciting aspect of this phase is that it is near a low melting 
(below 1200 °C) eutectic; if the phase metals congruently it will be 
possible to fashion wires. 


31145 Measurement of agglomerate strength distributions 
in agglomerated powders. Ciftcioglu, M.; Aking, M.; Burk- 
hart, L. (lowa State Univ., Ames Lab. and Depts. of Chem- 
ical Engineering and Materials Science and i on 
Ames, IA 50011). American Ceramic Society Bulletin; 65 
No. 12, 1591-1596(Dec 1986). Contract W-7405-ENG-82. 

Strength distributions of particle agglomerates in six different 
yttria powders were measured using a calibrated ultrasonic sound 
field. The density of sintered pellets was directly related to the ag- 
glomerate strength of each powder. No systematic relation to the 
sintered density was observed for bulk densities or pressure-density 
compaction data for the loose powders, or for pore size distribu- 
tions or green densities for the pressed compacts. 


31146 (N—87-18667) Method to prepare oxide films. 
Hirota, T. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Sep 1986. Transl. into ENGLISH 
of Japanese Patent no. 55-167129, 179-181(26 Dec 1980). 
(NASA-TM—88521; NAS—1.15:88521). llp. NTIS, PC 
A02/MF AOl1. 

This invention pertains to a method for producing metal 
oxide films characterized by the fact that the metal elements consti- 
tuting the main metal alloys contain at least one kind of transition 
element, and that the metal elements which constitute said metal 
alloy are thin films of barium and titanium in almost the same mol 
ratio. 


31147 Time resolved Raman studies of laser induced 
damage in TiO/sub 2/ optical Exarhos, G.J.; 
Morse, P.L. (Battelle Pacific Northwest Lab., Richland, 
WA 99352). pp 262-271 of Laser induced damage in optical 
materials: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. Gaithersburg, MD; National Bureau of 
Standards (1984). (CONF-8410186—). Contract AC06- 
76RLO1830. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

Molecular information available from Raman scattering 
measurements of sputter deposited TiO/sub 2/ on silica substrates 
has been used to characterize crystalline phases, thickness, and sur- 
face homogeneity. A two laser technique is described for investigat- 
ing transient molecular changes in both coating and substrate which 
result from pulsed 532 nm laser irradiation. Single layer and multi- 
layer coatings of both anatase and rutile phase of TiO/sub 2/ have 
been probed by Raman spectroscopy immediately following the 
damage pulse (nanoseconds) and at longer times. Transient meas- 
urements are designed to follow surface transformation/relaxation 
phenomena; measurements at longer times characterize the equilib- 
rium damage state. The anatase coatings were found to be more 
susceptible to laser damage than rutile coatings and exhibited irre- 
versible changes during the damage process. 
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REFER ALSO TO CITATION(S) 30124, 30149, 30180, 30181, 30301, 30302, 
30333, 30420, 30963, 31113, 31114, 31124, 31128, 31393, 31393, 31415, 31441, 
31464, 32289, 32291, 32293, 32352 


31148 Se ae Rapid solidification of 
superconducting materials. Final technical report. Clapp, 
M.T. (Massachusetts Univ., Amherst (USA). Dept. of Me- 
chanical Engineering). 1987. 38p. NTIS, PC A03/MF AO1. 
The effect of rapid solidification on superconducting materi- 

als was studied. A melt spinning apparatus was used to produce 
both amorphous and metastable crystalline materials. Their critical 
superconducting parameters temperature (TC), current density 
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(JC), and magnetic field were studied as well as their mechanical 
properties. The alloys were rapidly quenched into the amorphous 
state. These were then annealed to from ultrafine grained A-15 
tapes. The high Jc’s were due to the extreme grain refinement. It 
should be emphasized that these tapes had the added advantage of 
being flexible. 


31149 (AD-A—177405/8/XAB) Thermodynamics of high- 
temperature materials. Annual report, 1 October 1985-30 Sep- 
tember 1986. Abramowitz, S. (National Bureau of Stand- 
ards, Washington, DC (USA). Thermophysics Div.). 30 Sep 
1986. 52p. NTIS, PC A04/MF AO1. 

The research described encompasses five tasks each of 
which treats, from either an experimental or theoretical base, the 
measurement or interpretation of the high-temperature thermophy- 
sical behavior of model systems which show potential applications 
to the environmental-resistant materials and the spacecraft surviv- 
ability programs. Measurements have been completed, in a specially 
designed apparatus using state-of-the-art pyrometery, on the triple 
point of graphite by a pulse-heating method. Calculational algo- 
rithms bases were expanded to calculate direct radiative interac- 
tions among many-coupled channels and provide the continuum- 
continuum matrix elements needed to describe photodissociation 
phenomena. A combined theoretical and experimental program is 
being pursued to increase the understanding of the relationship of 
structure and reactivity of graphitic species. The rates and mecha- 
nism of ionic polymerization in highly unsaturated organic com- 
pounds, structures and thermochemistry of relevant ions, photodis- 
sociation of the polymeric ions, and the repair which generate poly- 
meric ions after photodissociation were studied. Development of 
apparatus and techniques to study the molecular basis for laser-in- 
duced vaporization of refractory materials such as graphite contin- 
ued. 


31150 (AD-A—177583/2/XAB) Experimental study of 
the dynamic mechanical properties of an Al-SiC(w) composite. 
Marchand, A.; Duffy, J.; Christman, T.A.; Suresh, S. 
(Brown Univ., Providence, RI (USA). Div. of Engineering). 
Dec 1986. 41p. NTIS, PC A03/MF AO1. 

This report presents initial results of an experimental study 
of the dynamic deformation and dynamic fracture behavior of a 
2124-T6 aluminum alloy reinforced with 13.2 v/o silicon carbide 
whiskers. Results are compared with the quasi-static behavior and 
with the behavior of the unreinforced 2124-T6 aluminum alloy. 
Two types of tests are described, one to provide static and dynamic 
stress-strain curves of the material in shear and the other to meas- 
ure static and dynamic values of the critical stress intensity factors, 
K/sub Ic/ and K/sub Id/, for tensile fracture. Results show that 
the presence of the reinforcing whiskers raises the dynamic and 
static flow stress of the material in shear. It is also evident that the 
reinforced material has considerably more ductility in shear than it 
has in axial deformation. As expected, the fracture response, as 
measured by the critical stress intensity factor K sub Ic, is not as 
favorable for the reinforced material as for the unreinforced. How- 
ever, dynamic loading raises the value of K sub Ic for the rein- 
forced material while producing almost no change in the unrein- 
forced. For the reinforced material, the rate of loading is important 
in determining toughness, as measured by the value of K sub I, but 
has little influence on the stress-strain behavior in shear. 


31151 (CONF-861207—101) Characterization of surface 
modified carbon fibers and their epoxy composites by small 
angle x-ray scattering. Stoll, B.; Falless, TFs Lin, 3.8. (Oak 
Ridge National Lab., TN (USA); Bayer AG. Leverkusen 
(Germany, F.R.). Geschaftsbereich Kunststoffe; Tennessee 
Univ., Knoxville (USA). Dept. of Materials Science and En- 
gineering). 1986. Contract AC05-840R21400. 1lp. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87009687. 

From Materials ‘Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

This paper correlated the interlaminar shear strength of 7 
different carbon fiber/epoxy composites with structural characteris- 
tics determined by Small Angle X-ray Scattering (SAXS) measure- 
ments. The carbon fibers were all of the same type but had differ- 
ent surface treatments. The SAXS patterns of the fibers and of the 
composites showed a highly nonlinear Guinier region which could 
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not be approximated by traditional linear regression. A new ap- 
proach to the Guinier approximation was developed to treat this 
nonlinear curve using a polynomial of second order. The radius of 
gyration (RG) of the fibers, as determined by this new method, cor- 
related clearly with both the extent of the surface treatment and the 
interlaminar shear strength of the composite. Also the difference in 
scattering between a dry fiber and a glycerine soaked fiber provides 
a way to characterize the changes obtained by surface treatments. 
These methods provide new ways to estimate the efficiency of a 
surface treatment and its effect on the interlaminar shear strength 
by analyzing the SAXS patterns of the fibers. 


31152 (CONF-861207—102) A double-tilt small angle 
neutron scattering t on deformed polymer systems. 
Saraf, R.F.; Lefebvre, J.M.; Porter, R.S.; Wignall, G.D. 
(Massachusetts Univ., Amherst (USA). Dept. of Polymer 
Science and Engineering; Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 5p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87009684. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A double rotation goniometer has been mounted in the neu- 
tron beam in order to characterize the molecular deformation in 
polymers subjected to various strain conditions. The results provide 
a direct verification of the fiber symmetry in solid state coextruded 
polymethylmethacrylate (PMMA) and polypropylene (PP) homo- 
polymers. In the case of the shear banding phenomenon, we have 
been able to test the validity of the simple shear assumption; it also 
provides a direct estimate of the finite shear strain involved in the 
process. As a last illustration of the method, we also consider the 
biaxial deformation of PP and PMMA squeezed under various tem- 
perature and strain-rate conditions. 


31153 (CONF-861207—103) A deformation-induced 
phase separation in the solid state. Lefebvre, J.M.; Porter, 
R.S.; Wignall, G.D. (Massachusetts Univ., Amherst (USA). 
Dept. of Polymer Science and Engineering; Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
4p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87009673. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Amorphous Polymethylmethacrylate/Polyethyleneoxide 
blends deformed by solid-state coextrusion exhibit anomalous aniso- 
tropic Small Angle Neutron scattering patterns in the low q range. 
It is shown that upon drawing the samples have undergone phase 
separation to some extent. The resulting structure of the system is 
characterized by combining scattering techniques with Differential 
Scanning Calorimetry. 


31154 (CONF-870438—14) Solid-phase epitaxy of Ti-im- 
planted LiNbOs. Poker, D.B. (Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 5p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009683. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 ‘- 1987). 

The implantation o Ti into LiNbO; has been studied as a 
means of altering the optical index of refraction to produce optical 
waveguides. Implanting 2 x 10'7 atoms/cm? of 360-keV Ti at liquid 
nitrogen temperature produces a highly damaged region extending 
to a depth of about 4000 A. Solid-phase epitaxial regrowth of the 
LiNbO; can be achieved by annealing in a water-saturated oxygen 
atmosphere at 400°C, though complete removal of the residual 
damage usually requires temperatures in excess of 800°C. The solid- 
phase epitaxial regrowth rate exhibits an activation energy of 2 eV 
at doses below 3 x 10'* Ti/cm?, but both the regrowth rate and ac- 
tivation energy decrease at higher doses. At doses above 1 x 10” 
Ti/cm?, the solid-phase epitaxial regrowth occurs only at tempera- 
tures above 800°C. 


31155 (EGG-MS—7523) Characterization of MgO-Li,O- 
materials. 


ALO;-SiO. glasses for use as brazing Coon, D.N.; 

Neilson, R.M. Jr.; Landini, D.J. (EG and G Idaho, Inc., 

Idaho Falls (USA), Feb 1987. Contract AC07-76ID01570. 

= a A04/MF A01; GPO Dep. File Number 
7009724. 
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Glasses in the MgO-LisO-Al,O3-SiO: system were prepared 
and characterized for use as brazes to join silicon carbide fiber-rein- 
forced silicon carbide composites. Glasses were examined with dif- 
ferential thermal analysis (DTA), x-ray diffraction analysis, and 
scanning electron microscopy (SEM) of glass/monolithic SiC inter- 
faces. The glass transition temperature varied with Mg:Li ratios 
such that additions of Mg increased the transition temperature. 
Spodumene and related solid solutions were the initial phases 
evolved upon devitrification. Mg ions were concentrated in the re- 
sidual glass phase. A composition exhibiting the onset of melting at 
1100°C or less by DTA melted completely and flowed at 1250°C 
in contact with SiC for 15 minutes. No severe attack of the SiC by 
the glasses was observed. 


(EGG-SD—7621) Measurement of ultrasonic prop- 

ceramic/ceramic composite materials. Walter, J.B.; 

Lott, L.A. (EG and G Idaho, Inc., Idaho Falls (USA)). Mar 

1987. Contract AC07-761D01570. 18p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009721. 

Ceramic composites are an important new type of material 
being developed for applications requiring high strength at high 
temperatures. Considered here are composites of a SiC fabric rein- 
forced SiC matrix formed by chemical vapor infiltration. An impor- 
tant aspect of this process is the formation of extensive porosity 
which is known to limit the strength of the material. Effective 
methods of nondestructively detecting and characterizing porosity 
in the material are needed. This is a challenging task for ultrasonics 
because of the high levels of porosity (typically 10 to 50%) found 
in the material and because of the intrinsic heterogeneity and ani- 
sotropy of the material, all of which strongly affect ultrasonic wave 
propagation. a ee ee ee 
tenuation, transmitted energy, and propagation velocity using 
through-transmission. Measurements are included for a set of sam- 
ples containing a range of porosity. It is concluded that the tech- 
niques are adequate to form a technical basis for developing effec- 
tive ultrasonic NDE methods. 


$1157 (EUR—10383-Vol.1) Performance of concrete 
backfilling materials for shafts and tunnels in rock forma- 
tions. Volume 1: concrete selection and properties. Casson, 
R.B.J.; Davies, I.L. (Commission of the European Commu- 
nities, Luxembourg). 1986. 100p. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE87752080. 

Preplaced Aggregate Concrete (PAC) consists of graded 
coarse aggregate, immobilised by cementitious grout injected into 
the voids. PAC can be considered as a suitable backfill material for 
mined radioactive waste repositories. PAC is also reported to be 
amenable to mechanical/remote placement and have usefully im- 
proved properties when compared with conventionally placed con- 
cretes. In particular reduced shrinkage and heat cycle during 
cement hydration, higher densities and improved plant economics 
are claimed. This study attempts to establish the validity of these 
ee eee ee ee 

tion through experimentation. A literature study supported the 
claims made for the PAC system but all reported experiences re- 
corded the use of organic admixtures (workability aids, retarders 
etc). Because of the lack of long term durability data on such ad- 
mixtures, especially in a radiation environnement, it was decided to 
prepare a sample of PAC without organic admixtures. Considerable 
experimental difficulties were encountered in obtaining a satisfac- 
tory quality for test specimens. The necessary grout fluidity was 
only achieved by the inclusion of bentonite. The test data collected 
indicates that the PAC system employed did not improve mechani- 
cal properties compared with conventional concretes. This is attrib- 
uted to the non-usage of organic admixtures to achieve the expect- 
ed performance. Further research on low permeability concretes 
would require the use of organic admixtures. The effect of radiation 
on these materials, and their leaching rate needs to be quantified. 


31158 (EUR—10680) Basic corrosion mechanisms of 
HLW glasses. Conradt, R.; aes H.; Ostertag, R. 
(Commission of the European Communities, ‘Luxembourg). 
1986. 223p. NTIS (US Sales Only), PC A10/MF A01. File 
Number 87752085. 

During the years 1975 to 1984, the Commission of the Euro- 
pean Communities organized and promoted an R and D pro- 
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gramme on the testing and evaluation of solidified high-level waste 
forms with the purpose of providing a scientific basis for the man- 
agement and storage of radioactive waste. A fair number of materi- 
als were tested under a broad variation of experimental data. The 
Fraunhofer-Institut fuer Silicatforschung, Wuerzburg, has undertak- 
en to perform a synoptic evaluation of the above data. The purpose 
of this evaluation is: - to compile the data from the individual na- 
tional contributors (as presented in the joint annual reports of the 
EC) with respect to: the materials, or the experimental parameters, 
or further aspects, and to harmonize them with respect to their 
presentation, choice of units, etc., - to compare the results to the 
international state of information, - to elaborate and demonstrate 
common features of the diverse materials, e.g. common patterns of 
the corrosion behaviour, - to check the validity of present models, - 
to define shortcomings and questions that are still open. 


31159 (LBL—22984) Delamination fracture and acoustic 
emission in carbon, aramid and glass-epoxy composites. 
Dharan, C.K.H. (Lawrence Berkeley Lab., CA (USA)). Feb 
1987. Contract AC03-76SF00098. 12p. (CONF- 870745—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008224. 

From 6. international conference on composite materials; 
London, UK (20 Jul 1987). 

Results of an investigation into the opening mode (Mode I) 
delamination fracture behavior of carbon, aramid and glass-epoxy 
composites are described. The effect of loading rate and reinforce- 
ment geometry (unidirectional vs woven) on fracture toughness 
was determined, and observation of the fracture surface was used 
to derive possible microfailure modes. The results show that the 
crack energy release rate for a woven composite was greater than 
that of unidirectionally reinforced composites. Acoustic emission 
was employed to detect crack initiation in an attempt to obtain cor- 
relation with the delamination fracture toughness. The earliest 
signal appeared to correlate well with the delamination fracture 
toughness, indicating that the processes involved in fracture initi- 
ation determines the magnitude of the steady state fracture tough- 
ness. Results show that the three materials tested behave in differ- 
ent ways (i.e., have different failure modes) during delamination, 
suggesting that a single theory cannot be expected to explain dela- 
mination in all composite materials. 


31160 (LBL—23012) Using dynamic TEM [transmission 
electron microscopy] to study thermal and strain-induced ef- 
fects on block copolymer microstructures. Spontak, R.J.; Wil- 
liams, M.C. (Lawrence Berkeley Lab., CA (USA)). Feb 
1987. Contract AC03-76SF00098. 1lp. (CONF-870733—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87007611. 

From Pacific workshop and meeting on analytical electron 
microscopy; Kona, HI, USA (12 Jul 198 

‘Tecsmaaion an diene (TEM) has traditionally 

been utilized to study the static nature of microstructures resulting 
from microphase separation in block copolymers. Such investiga- 
tions have provided much useful data on morphological variations, 
microstructural dimensions, and interphase composition gradients. 
Until now, information on the time-dependent response of these mi- 
crostructures to changes in temperature and strain has been ac- 
quired indirectly, through bulk dynamic mechanical tests or scatter- 
ing experiments. Since such dynamic information can be vital in 
more thoroughly understanding polymeric phase-transformation 
processes and deformation mechanics, methods for studying the dy- 
namic responses of block copolymer microstructures in-situ with 
the use of TEM are presented here. 


31161 (LBL—23180) Defects in ion implanted silicon, in- 
vestigated by transmission electron microscopy. Jones, K.S. 
(Lawrence Sestiien Lab., CA (USA)). Mar 1987. Contract 
AC03-76SF00098. 142p. NTIS, PC A07/MF AOl1; 1; GPO 
Dep. File Number DE87009540. 

A classification scheme for the different forms of implant-re- 
lated damage which arise upon annealing consisting of five catego- 
ries is presented. The sources of the different types of damage 
along with their morphologies are discussed in detail. Pre- and 
post-amorphization studies indicate that implantation of a preamor- 
phized surface can result in a significant increase in the concentra- 
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tion of the category II (end of range) damage. The annealing kinet- 
ics is dependent on the implant species and dose. Direct comparison 
of similar weight ions indicated quite different annealing kinetics 
with comparable initial damage distributions. An enhanced dissolu- 
tion of the category II defects was observed for certain species. 


31162 (LBL—23267) Studies of monomer and polymer 
monolayers using optical second and third harmonic genera- 
tion. Berkovic, G.; Shen, Y.R. (Lawrence Berkeley Lab., 
CA (USA)). Apr 1987. Contract AC03-76SF00098. 14p. 
(CONF-870410—-22). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number 1DE87009622. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Optical second harmonic generation (SHG) is a highly sur- 
face sensitive technique for studying ultrathin molecular layers. 
This technique has been used to study monolayers of various organ- 
ic monomers - vinyl stearate, octadecyl methacrylate and some dia- 
cetylene derivatives - and their corresponding polymers spread at 
air/water interfaces. Different SHG signals are obtained from a 
pure water surface, and from water covered with monomer and 
polymer monolayers. During polymerization of monomer mono- 
layers the SHG signal intensity is observed to change continuously 
from the monomer monolayer value to the polymer monolayer 
value. Monolayer polymerization of some amphiphilic diacetylenes 
was also studied by third harmonic generation (THG), which 
unlike SHG is not a surface sensitive probe. However, the extreme- 
ly high third order nonlinearity of polydiacetylenes enables THG 
from a single monolayer to be observable above the water back- 
ground signal. In addition, evaluation of surface molecular orienta- 
tions and molecular nonlinear optical coefficients from monolayer 
SHG and THG is also discussed. 


31163 (N—87-18611) Spectroscopic comparison of effects 
of electron radiation on mechanical properties of two polyi- 
mides. Long, E.R. Jr.; Long, S.A.T. (National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center). Apr 1987. 2lp. (NASA-TP—2663; L— 
16200; NAS—1.60:2663). NTIS, PC A02/MF A0Ol1. 

The differences in the radiation durabilities of two polyimide 
materials, Du Pont Kapton and General Electric Ultem, are com- 
pared. An explanation of the basic mechanisms which occur during 
exposure to electron radiation from analyses of infrared (IR) and 
electron paramagnetic resonance (EPR) spectroscopic data for each 
material is provided. The molecular model for Kapton was, in part, 
established from earlier modeling for Ultem (pp. 1293-1298 of 
IEEE Transactions on Nuclear Science, December 1984). Tech- 
niques for understanding the durability of one complex polymer 
based on the understanding of a different and equally complex 
polymer are demonstrated. The spectroscopic data showed that the 

radiation-generated change in the tensile properties of 
Ultem (a large reduction in tensile elongation) was due to crosslink- 
ing, which followed the capture by phenyl radicals of hydrogen 
atoms removed from gem-dimethyl groups. In contrast, the tensile 
properties of Kapton remained unchanged because radical-radical 
recombination, a self-mending process, took place. 


(N—87-18616) Fatigue damage accumulation in 
various metal matrix composites. Johnson, W.S. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Mar 1987. 6Tp. (NASA- 
TM—89116; NAS—1.15:89116). NTIS, PC A04/MF AO1. 

The purpose of this paper is to review some of the latest un- 
derstanding of the fatigue behavior of continuous fiber reinforced 
metal matrix composites. The emphasis is on the development of an 
understanding of different fatigue damage mechanisms and why and 
how they occur. The fatigue failure modes in continuous fiber rein- 
forced metal matrix composites are controlled by the three con- 
stituents of the system: fiber, matrix, and fiber/matrix interface. The 
relative strains to fatigue failure of the fiber and matrix will deter- 
mine the failure mode. Several examples of matrix, fiber, and self- 
similar damage growth dominated fatigue damage are given for 
several metal matrix composite systems. Composite analysis, failure 
modes, and damage modeling are discussed. Boron/aluminum, sili- 
con-carbide/aluminum, FP/aluminum, and borsic/titanium metal 
matrix composites are discussed. 
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31165 (SAND—86-2644C) Rapid thermal annealing of 
oxygen-vacancy centers in O-implanted silicon. Stein, H.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 6p. (CONF-870438—12). 
NTIS, PC A02. File Number DE87008645. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

Infrared absorption by localized vibrational modes has been 
used to investigate rapid thermal annealing (RTA) of oxygen-va- 
cancy (O-V) defects in O-implanted Si. At least three processes are 
involved in the annealing of O-V defects. An activation energy of 
1.0 *~ 0.2 eV for a process leading to O2-V formation is attributed 
to O-V diffusion. The final O-V annealing stage is attributed to 
oxygen clustering around O2-V centers. Processes observed here in 
RTA are expected to be operative during implantation at the tem- 
peratures (400 to 600°C) used for production of silicon-on-insulator 
structures. 


31166 (SAND—86-2927) A phenomenological constitutive 
model for low density polyurethane foams. Neilsen, M.K.; 
Morgan, H.S.; Krieg, R.D. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1987. Contract AC04- 
76DP00789. 83p. NTIS, PC AOS/MF A0l1; 1; GPO Dep. 
File Number DE87009108. 

Results from a series of hydrostatic and triaxial compression 
tests which were performed on polyurethane foams are presented in 
this report. These tests indicate that the volumetric and deviatoric 
parts of the foam behavior are strongly coupled. This coupling be- 
havior could not be captured with any of several commonly used 
plasticity models. Thus, a new constitutive model was developed. 
This new model was based on a decomposition of the foam re- 
sponse into two parts: (1) response of the polymer skeleton, and (2) 
response of the air inside the cells. The air contribution was com- 
pletely volumetric. The new constitutive model was implemented 
in two finite element codes, SANCHO and PRONTO. Results from 
a series of analyses completed with these codes indicated that the 
new constitutive model captured all of the foam behaviors that had 
been observed in the experiments. Finally, a typical dynamic prob- 
lem was analyzed using the new constitutive model and other con- 
stitutive models to demonstrate differences between the models. Re- 
sults from this series of analyses indicated that the new constitutive 
model generated displacement and acceleration predictions that 
were between predictions obtained using the other models. This 
result was expected. 9 refs., 45 figs., 4 tabs. 


31167 (UCID—19323-86, pp 63-78) Advanced fabrication 
of optical materials. Hed, P.P.; Blaedel, K.L. Dec 1986. 
NTIS, PC A08/MF AO1. File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

The fabrication of high-precision optical elements for new 
generations of high-power lasers requires a deterministic method of 
generating precision optical surfaces entailing considerably less 
time, skill, and money than present optical techniques. Such a proc- 
ess would use precision computer-controlled machinery with ongo- 
ing in situ metrology to generate precise optical surfaces. The im- 
plementation of deterministic processes requires a better under- 
standing of the glass-grinding process, especially the control of duc- 
tile material removal. This project is intended to develop the basic 
knowledge needed to implement a computer-controlled optics-man- 
ufacturing methodology. 


(UCID—19323-86, . 79-84) Study of zero CTE 


of graphite/epoxy composites. , W.W.; Schauer, D.A. 
Dec 1986. NTIS, PC A08 AOl. File Number 
DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

The design of composites with very low coefficients of ther- 
mal expansion (CTE) is discussed. The magnitude of the CTE of a 
composite laminate is usually coupled with its mechanical proper- 
ties. In this report the thermomechanical properties of multidirec- 
tional laminates, consisting of piles with arbitrary orientations and 
stacking sequences, are obtained with the laminate theory. Tests 
were performed to determine the thermomechanical properties of 
unidirectional composite laminates and to verify the analytical re- 
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sults for a variety of composite laminates. These tests measured the 
elastic moduli, Poisson's ratios, and CTEs. A differential dilatome- 
ter was used to provide the required accuracies for measuring low 
CTEs. All test results agree with the analytical predictions. 


31169 (UCRL—93580) Dispersion in fiber lifetime under 
load. Cook, R. (Lawrence Livermore National Lab., CA 
(USA)). 13 Nov 1985. Contract W-7405-ENG-48. 10p. 
(CONF-860425—43). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87009591. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The best Gaussian fit for the distribution of the static 
strength of Kevlar strands is given by G(s) = (27a)/sup -1/2/exp[- 
(s-<s>)?/2a], where a = %(s/sub i/ - <s>)?/N = 0.290 and s is 
the strength of sample i. The distribution of breaking times span 
nearly three decades with the time for breakage of the first 50% of 
the fibers only about 15% of the time required for breakage of all 
of the fibers. More important from the reliability viewpoint is the 
short time failure; 9% of the sample had failed in less than 10% of 
the time for 50% to fail. The ability to understand and predict this 
very non-Gaussian distribution from the Gaussian distribution of 
static strengths is what this paper is concerned with. 


31170 Depth profiling of defects in epilayer semiconduc- 
tor materials by using synchrotron x-radiation topography. 
Kuo, C.L.; Bilello, J.C. (Department of Materials Science 
and Engineering, State University of New York at Stony 
Brook, Stony Brook, New York 11794). Journal of Applied 
Physics; 62: No. 1, 137-144(1 Jul 1987). 

Depth profiling of defect structures can be accomplished by 
taking advantage of the increased penetration of x rays with de- 
creasing wavelength. Topographs can then be taken at various inte- 
grated depths giving a nondestructive profile of the microstructure. 
This is usually accomplished via a monochromator, which is a slow 
and expensive procedure, even at a synchrotron source. Appropri- 
ate filters can be used in white beam synchrotron topography 
which reduce fluorescence while at the same time giving a limited, 
though not monochromatic, bandpass. This allows observations of 
the microstructure over a narrow energy range, diminishing the 
complications arising from harmonics in interpreting white beam 
images. In studies of GaAs crystals it was found possible to use 
GaAs or Cu prefilters in conjunction with deliberate air attenuation 
of the long wavelength components of the synchrotron spectrum. 
Studies were made on GaAs crystals that had been processed in a 
variety of ways. Examples will be shown for GaAs substrates with 
low grown-in dislocation density and with Zn-doped GaAs epi- 
layers. This selective energy filtering provides a simple, rapid 
method of recording reflections varying from approximately 0.2 to 
1.6 A. The combination of this technique with a precision goniome- 
ter tilt stage permitted observations of the specimen defect struc- 
ture from a few microns below the surface to 0.3 mm depth, thus 
presenting a visual profile of the effect of processing on the defect 
structure of the sample. 


31171 Solid-state and electrochemical properties of poly- 
selenophene. Glenis, S.; Ginley, D.S.; Frank, A.J. (Solar 
Energy Research Institute, 1617 Cole Boulevard, Golden, 
Colorado 80401). Journal of Applied Physics; 62: No. 1, 190- 
194(1 Jul 1987). Contract AC02-83CH10093. 

Electrochemically grown polyselenophene films in both the 
oxidized electrolyte-doped state and the neutral undoped state have 
been characterized by a wide variety of techniques. Information on 
the growth, composition, and surface morphology of the polymer 
has been obtained. Electrical conductivity varies by 10° 2-1! cm™! 
between the doped and undoped films. The temperature depend- 
ence of the electrical conductivity of the doped material is charac- 
teristic of a semiconductor. The Se atom of the ring contributes 
negligibly to the 7-electron system of the polymer in the ground 
state, although it has an important effect on the conjugated chain 
length and the electrical conductivity. Bipolarons are found to play 
a predominant role in the electrical conduction mechanism. 
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31172 Interaction of deuterium gas with dry SiO. on Si: 
An ion-beam study. Myers, S.M. (Division 1112, Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185-5800). 
Journal of Applied Physics; 61: No. 12, 5428-5437(15 Jun 
1987). Contract AC04-76DP00789. 

The interaction of deuterium gas (D2) with nominally dry 
SiO. on Si was characterized in the temperature range 100—1000 
°C using high-sensitivity nuclear-reaction analysis for D. Two 
trapped configurations were distinguished: one, hypothesized to in- 
volve Si—D bonding, produced D uptake at 300 °C and above fol- 
lowed by release at 600 °C; the other, identified as O—H, formed 
readily at 100 °C and dissociated at about 800 °C. Retained D in 
the 0.5-um oxide layer was present at areal densities of about 10% 
atoms/cm? or less, and it was distributed approximately uniformly 
except for a small surface peak. Prior irradiation with high-energy 
He ions increased the D uptake by two orders of magnitude 
through, it is believed, the same trapping mechanisms discussed 
above. The data on uptake and release were semiquantitatively de- 
scribed by a fitted mathematical model, from which effective acti- 
vation energies for trapping and detrapping were obtained. 


31173 Conductivity of polyethylene terephthalate induced 
by high electron beam current densities. Johnson, D.J.; 
Kurtz, S.R.; Sweeney, M.A. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Journal of Applied Phys- 
ics; 61: No. 12, 5314-5324(15 Jun 1987). 

The radiation induced conductivity (RIC) of polyethylene 
terephthalate (Mylar) produced by the electron beam from a 
pinched electron beam diode has been measured experimentally. 
Data were obtained for 4—10 ns duration electron beam pulses at 
radiation dose rates up to 4 x 10'* rad/s (100 kA/cm? current densi- 
ty). The conductivity is roughly proportional to radiation dose rate 
up to about 100 Mrad and at higher doses scales approximately 
with radiation dose to the (3)/(2) power. The experimental data are 
compared to the predictions of a model of RIC using dispersive 
electronic transport and bimolecular recombination. The parameters 
used in the model were obtained from published low dose (< 100 
rad) time-resolved photoconductivity measurements on Mylar. The 
data agreed well with the calculations before the onset of signifi- 
cant sample heating (10 Mrad). The highest reported RIC results 
are compared to the expected results for a weakly ionized plasma 
experiencing electron neutral collisions. In this case the experimen- 
tal conductivity is significantly higher than the calculated value. 


31174 Imaging of acoustic phonon stop bands in superlat- 
tices. Hurley, D.C.; Tamura, S.; Wolfe, J.P.; Morkoc, H. 
(Department of Physics and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, Urbana, Illinois 
61801). Physical Review Letters; 58: No. 23, 2446-2449(8 Jun 
1987). Contract AC02-76ERO1198. 

Phonon-imaging experiments reveal the angular distribution 
of high-frequency acoustic-phonon transmission through an In/sub 
0.15/Ga/sub 0.85/As/AIAs superlattice. Phonon stop bands due to 
Bragg reflection at the folded-zone boundary are observed for both 
longitudinal and fast transverse phonons. A newly predicted intra- 
zone stop band due to coupling between acoustic modes is detect- 
ed. 


31175 Phase separation in Cd,/sub -//sub x/Zn/sub x/ 
Te grown by molecular-beam epitaxy. Feldman, R.D.; 
Austin, R.F.; Fuoss, P.H.; Dayem, A.H.; Westerwick, E.H.; 
Nakahara, S.; Boone, T.; Menendez, J.; Pinczuk, A.; Valla- 
dares, J.P.; and others. (AT&T Bell Laboratories, Holmdel, 
New Jersey 07733). Journal of Vacuum Science and Technol- 
ogy, B: Microelectronics Processing and Phenomena; 5: No. 3, 
690-693(May 1987). 

The ternary system Cd/sub 1-//sub x/Zn/sub x/Te has been 
a leading candidate for use as a lattice matched buffer layer for a 
variety of Hg-containing II—VI compounds. We have grown films 
over the entire composition range on GaAs substrates. We find that 
both ZnTe and CdTe grow well, but that the films degrade sub- 
stantially for ternary compositions. Synchrotron x-ray scattering 
shows that ternary films can phase separate, with CdTe, ZnTe, and 
differing compositions of Cd/sub 1-//sub x/Zn/sub x/Te all 
present within one film. Transmission electron microscope images 
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show features which are similar to those seen in In/sub 1-//sub x/ 
Ga/sub x/As/sub 1-//sub y/P/sub y/ which has undergone a par- 
tial spinodal decomposition. 


31176 Crystal structure of Eu/sub 3/Ni/sub 4/Ga/sub 
4//sup +/. Dwight, A.E. (Dept. of Physics, Northern Illi- 
nois Univ., DeKalb, IL 60115). Materials Research Bulletin; 
22: No. 3, 305-308(Mar 1987). 

Eu/sub 3/Ni/sub 4/Ga/sub 4/ was found to have a b.c. 
cubic crystal structure, 0122, 143m, a/sub 0/ = 7.505 A. The com- 
pound is isostructural with Na/sub 3/Pt/sub 4/Ge/sub 4/. Other 
lanthanide elements form ternary compounds of the TiNiSi-type 
(e.g., GdNiGa) instead of a 3:4:4 compound. 


31177 Photoelectrochemical investigation of several II- 
IV-V/sub 2/ semiconducting glasses. Peterson, M.W.; Par- 
oe B.A. (Photoconversion Research Branch, "Solar 
Research Institute, Golden, CO 80401). Journal of 
trochemical Society; 133: No. 12, 2538(Dec 1986). 
wie ctaerapaeee eeoee ante a un- 
doped SI GaAs are not joined precipitate pits nor dislocations of 
unusually high etch rate, but dislocations of usual etch rate sur- 
rounded by low etch rate material. This material has a Fermi level 
which is higher than average for SI material. This corresponds to 
the minimum AB etch rate, which is a strong function of Fermi 
level. The Fermi level is higher in the material of the cell wall due 
to EL2 gettering and consequent increase in EL2 concentration. 


31178 EMF measurements on select transitions of the Li- 
Al/FeS/sub 2/ system. Tomczuk, Z.; Vissers, D.R. (Chemi- 
cal Technology Div., Argonne National Lab., Argonne, IL 
60439). Journal of the Electrochemical Society; 133: No. 12, 
2505-2508(Dec 1986). 

The EMF vs. temperature curves were determined for the 
FeS/sub 2/ — Li/sub 3/Fe/sub 2/S/sub 4/ and Li/sub 3/Fe/sub 
2/S/sub 4/ — Li/sub 2+x/Fe/sub 1-x/S/sub 2/ + Fe/sub 1-y/S 
transitions in LiCl-KCl eutectic over the temperature range 382°- 
455°C. The slopes for both transitions were found to be positive. 
The EMF data were used to determine the free energy of forma- 
tion of Li/sub 3/Fe/sub 2/S/sub 4/ and the heat generation for 
each transition as a function of current density. 


31179 (ESA-TT—17) Structural Analysis. (European 
Space Agency, 75 - Paris (France)). Jun 1986. Transl. into 
ENGLISH of Strukturberechnung, DFVLR, Brunswick, 
West Germany, rept. DFVLR-Mitt-84-21, 365(Nov 1984). 
(DFVLR-MITT—84-21; ETN—87-98814; CONF- 
8406356—Trans.). 384p. NTIS, PC _Al7/MF "AO; original 
German version available from DFVLR, Cologne, West 
Germany DM 95. 

From Conference on structural mechanics; Brunswick, F.R. 
Germany (7 Jun 1984). 

Coupling of tension and torsion in rods; field consistency in 
finite element analysis, bucking and post-buckling behavior of small 
shells; optimization of axially compressed carbon fiber reinforced 
plastic cylinders; a substructure technique applied to fracture me- 
chanics of composites; stress intensity factors as indicators of crack 

ion in unidirectional laminates; and static aeroelastic phe- 

nomena of composite wings are discussed. 
Matrix and their effects on an- 

Todd, P.J. (Oak Ridge National 
Lab., Oak Ridge, TN 37831). pp 651-652 of Proceedings of 
the 34th annual conference on mass spectrometry and ap- 
plied topics. E. Lansing, MI; American Society for Mass 
eas (1986). (CONF- 8606236—). Contract ACO05- 


"Gace annual conference on mass spectrometry and allied 
topics; Sen OH, USA (8 Jun 1986). 
are summarized which show the relative surface con- 
eamanl as a function of time for surfactants and non surfactants, 
respectively, during sputtering by 5 pA/cm/sup 2/ Ar/sup +/. 
Noteworthy is the fact that surfactant concentration necessarily de- 
creases during an experiment, whereas non-surfactant concentration 
may increase, decrease, or remain constant, depending upon pri- 
mary ion current density and diffusion constant. 
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31181 Plasma deposition of wide gap, highly photocon- 
ductive a-Si:H thin films from disilane-helium mixtures. Ra- 
jeswaran, G.; Vanier, P.E.; Corderman, R.R.; Kampas, F.J. 
(Brookhaven National Lab., Upton, NY). Materials Research 
Society Symposia Proceedings; 38: 393-400(1985). Contract 
AC02-76CH00016. 

Wide gap (> 1.9 eV), photoconductive, intrinsic amorphous 
silicon films were made in a UHV system from SiesHe-He mixtures. 
The hydrogen concentrations, optical gaps and photoconductivities 
were measured. Unlike films made from SiH,, SieHe-produced films 
exhibit excellent electronic properties even at low deposition tem- 
peratures. The ratio of AM1 photoconductivity to dark conductivi- 
ty was as high as 107. 17 references, 5 figures, 1 table. 


31182 Quantitative studies of glow-discharge deposition 
using optical emission spectroscopy. Kampas, F.J. (Brookha- 
ven National Lab., Upton, NY). Materials Research Society 
Symposia Proceedings; 38: 85-110(1985). 

Intensities of CH optical emission and electrical properties of 
methane rf discharges as a function of pressure are presented and 
discussed. The results are consistent with a model in which the 
properties of the discharge are dominated by secondary electrons 
traversing the gap between the electrodes. 19 references, 9 figures, 
1 table. 


31183 Increased flashover potential of polymers. Hat- 
field, L.L.; Leiker, G.R.; Kristiansen, M. t. of Physics 
and Engineering Physics, Texas Tech Univ., Lubbock, TX 
79409). pp 311-314 of Digest of technical papers of the Sth 
IEEE pulsed power conference. Turchi, P.J.; Rose, M.F. 
Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC. 
USA (10 Jun 1985). 

It is known from the ESCA studies that the treatment modi- 
fies the polymer surface. The new surface is a carbon-oxygen com- 
pound with a C:O ratio different from that of the polymer. In an 
attempt to produce this modified surface under controlled condi- 
tions we vacuum evaporated known thicknesses of pure carbon 
onto the surfaces of polymer samples and measured the surface fla- 
shover potential. The fact that this treatment gives a low surface 
flashover and the reason it does is discussed. Other properties of 
the successfully modified surface, such as which solvents remove it, 
are reported. 


31184 A statistical interpretation of the J. C. Martin re- 
lationship for breakdown of insulators in vacuum. Di Capua, 
M.S.; Shannon, J. (Lawrence Livermore National Lab., 
P.O. Box 808, L-153, Livermore, CA 94550). pp 306-310 of 
Digest of technical papers of the Sth IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). Contract W-7405- 
ENG-48. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The authors discuss the application of Weibull statistics and 
the J. C. Martin empirical relationship to estimate the cumulative 
probability of failure of an electrical insulator stressed in vacuum 
with submicrosecond electrical pulses. They display experimental 
data and analyze it with Weibull statistics. They apply the results to 
the design of a much larger insulator (— 10/sup 4/ cm/sup 2/) 
with a desired (10%) cumulative probability of failure. 


31185 A description of the new insulation test facilities at 
SUNY/AB. Bilodeau, T.; Treanor, M.; Hammoud, A.; Fitz- 
patrick, G.; Laghari, J. R. t. of Electrical and Computer 
Engineering, State Univ. ‘New York at Buffalo, 312 
Bonner Hall, Buffalo, NY 14260). pp 481-484 of Digest of 
technical papers of the Sth IEEE ‘panes power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The new facilities at the SUNY/AB High Field Materials 
Research Laboratory and Dielectric Diagnostics Laboratory in- 
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clude pulse, impulse, and ac generation systems, as well as appara- 
tus for dielectric measurements, electrical and thermal prestressing, 
and liquid impregnation of dielectric films. These facilities are de- 
scribed and the results of some representative tests are presented in 


order to demonstrate the application of the apparatus to insulation 
research. 


ae Statistical distribution of breakdown voltages in 

rate spark gaps. Rinehart, L.F.; Buttram, M.T. (Sandia 
National Labs., Albuquerque, NM 87185). pp 453-456 of 
Digest of technical papers of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The authors have previously shown the correlation of vari- 
ous breakdown voltage distributions with conditions in a rep-rated 
spark gap. They now extend this study to include effects of a wider 
range of rep-rates (up to 120 pps), electrode-gas combinations (brass 
with SF/sub 6/ and Argon), and gas temperature. They explain the 
behaviour of some of the distributions in terms of basic gas break- 
down processes and identify some mechanisms. 


31187 High resolution study cf the relationship between 
misfit accommodation and growth of Cu/sub 2-x/S in CdS. 
Sands, T.; Washburn, J.; Gronsky, R. (Lawrence Berkeley 
Lab., CA). Materials Research Society Symposia Proceedings; 
31: 241-245(1984). 

The growth of Cu/sub 2-x/S in the (0001) basal face of 
single crystal cadmium sulfide has been studied with high resolution 
transmission electron microscopy (HRTEM) and diffraction. Cross- 
sectional Cu/sub 2-x/S/CdS specimens and plan-view Cu/sub 2-x/ 
S separated films were prepared from heterojunctions formed by 
the aqueous conversion of CdS to topotaxial Cu/sub 2-x/S. Low 
chalcocite films were found to form in two principal stages; (1) co- 
alescence of low chalcocite islands and (2) an accelerated reaction 
localized at pores in the Cu/sub 2-x/S film. Several possible misfit 
accommodation mechanisms involving twinning, cracking, and a 
second copper sulfide phase were identified. 9 references, 3 figures, 
1 table. 


31188 ote instabilities: model predictions for single 
and cooperative behavior. Croft, M.C.; Kemly, E.; 
Zolandz, A.M.; Segre, C.U.; Gortych, J. (Dept. of Physics, 
Piscataway, N)). Materials Research Society Symposia Pro- 
ceedings; 22: 123-126(1984). Contract AS05-82ER 12061. 

A simple phenomological model for the potential course of 
valence instabilities in rare earth materials is presented. Both the 
single impurity and cooperative behavior of the magnetism and va- 
lence variation are discussed. 12 references, 4 figures. 
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REFER ALSO TO CITATION(S) 29930, 30032, 30199, 31123, 31615, 31667, 
31801, 32032 


31189 (COGEMA-CONF—86-2) Application of mass 
spectrometry in uranium Boyer, R. (Com- 


I separation. 
pagnie Generale des Matieres Nucleaires (COGEMA), 


Centre de Pierrelatte, 26 (France)). May 1986. 20p. din 
French). (CONF-8605254—1). NTIS (US Sales Only), PC 
A02/MF AOI. File Number DE87752090. 


From Meeting on mass spectrometry; Paris, France (21 May 
1986). 


Use of mass spectrometers for industrial testing in uranium 
enrichment plant is reviewed. Problems arising in isotopic analysis 
of uranium are investigated and influence on accuracy and reliabil- 
ity is discussed. Optimization, maintenance, improvements and auto- 
mation of mass spectrometers in a gaseous diffusion plant are exam- 
ined. Standards are realized for calibration with an accurary of 1 % 
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for U 235. Work carried out in isotopic analysis lead in 1972, to the 
discovery of Oklo phenomenon. 


31190 (DOE/ER/13487—1) Study of the performance of 
a new detector class for liquid chromatography: Progress 
report. (Georgetown Univ., Washington, DC (USA)). 
[1987]. Contract FG05- 86ER 13487. 3p. NTIS, PC A02 
A01; 1; GPO Dep. File Number DE87007317. 

The project goal is the study of the performance of a new 
class of transport detectors for liquid chromatography, using a 
stream of inert gas to carry the eluate from a nebulizer, placed at 
the exit of the column, to a detector cell. The solvent is vaporized 
on the way, in a drift tube maintained at a suitable temperature. 
The non-volatile eluate forms a cloud of tiny particles suspended in 
the stream of scavenger gas. The program this year was to design 
and build an evaporative light scattering detector (ELSD) with a 
concentric nebulizer and a tunable dye laser, to determine the de- 
tector response for about fifty compounds and to study the influ- 
ence of various parameters characterizing the detector design and 
operation on this response. 


31191 (DOE/ER/13591—1) Dual mechanism bifunc- 


August 1, 1986-July 31, 1987. Alexandratos, S.D. (Tennessee 
Univ., Knoxville (USA). Dept. of Chemistry). Apr 1987. 
Contract FG05-86ER13591. 10p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87009608. 

The synthesis of polymers with covalently bound metal ion 
complexing ligands is an important area of research due to the wide 
applicability of the resulting polymer-supported reagents. The abili- 
ty to produce polymeric reagents which will complex specific 
metal ions leads directly to applications in metal ion recovery proc- 
esses, ion exchange/ligand exchange chromatography, and solid- 
phase catalysis. Our current research (Aug. 1986-July 1987) has fo- 
cused upon further study of the phosphinic acid resins, the prepara- 
tion and study of a second class of dual mechanism bifunctional 
polymers, the determination of a selectivity series involving transi- 
tion metal ion recovery for both the Class I and Class II resins, and 
the design of yet another class of resins. 


31192 (DOE/PC/90534—4) Supercritical fluid chroma- 
tography/supersonic jet spectroscopy: Progress report, 12/15/ 
86-3/15/87. Goates, S.R.; Lee, ML. (Brigham Young 
Univ., Provo, UT (USA). ‘Dept. of Chemistry). 1987. Con- 
tract "FG22-86PC90534. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87009065. 

Successful linking of supercritical fluid chromatography 
(SFC) and supersonic jet (SJ) spectroscopy will require large but 
abrupt restriction without incorporating dead volumes in the nozzle 
which are effectively greater than a few nanoliters. We have 
worked on several varied nozzle designs, in addition to the types 
which we discussed in our last report. Pinhole nozzles still appear 
to offer the best type for direct supercritical fluid expansions, de- 
spite their problems with plugging. They would be especially suita- 
ble for packed column or even micro-bore SFC. We are pursuing 
an investigation of this nozzle type with regard to reducing prob- 
lems with dead volume in the connection to the column. Several 
options exit for sheath nozzles which incorporate a secondary, 
monatomic gas expansion into which the SF/SJ is seeded. The first 
is the low pressure sheath flow nozzle which we have earlier de- 
scribed and have begun to evaluate. The main advantages to this 
design are that porous frit restrictors could be used to regulate the 
supercritical fluid flow rate, and that it may offer the best arrange- 
ment for pulsed operation. Roughly a thousand-fold enhancement 
in sensitivity could be expected if the SF/SJ could be pulsed syn- 
chronously with the probe laser, as is often done for gas-phase SJ. 
Pulsed nozzles typically are not capable of withstanding the high 
pressures and temperatures required with SFC and have the draw- 
back that sudden pressure drops within the nozzle can lead to pre- 
cipitation of the solute in the nozzle. Pulsing the secondary gas into 
the sheath region or pulsing the mixture out of the sheath nozzle 
would alleviate these problems. 3 figs. 
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31193 (INIS-mf—10854) Instrumental neutron — 
analysis of soil sample. Abdul Khalik Haji Wood. (Unit 
Tenaga Nuklear, Bangi, Selangor (Malaysia)). 1983. 37p. 
(CONF-831109—2). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87702167. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia o Nov 1983). 

This paper describes the analysis of soil samples collected 
from 5 different location around Sungai Lui, Kajang, Selangor, Ma- 
laysia. These sample were taken at 22-24 cm from the top of the 
ground and were analysed using the techniques of Instrumental 
Neutron Activation Analysis (INAA). The analysis on soil sample 
taken above 22-24 cm level were done in order to determine if 
there is any variation in elemental contents at different sampling 
levels. The results indicate a wide variation in the contents of the 
samples. About 30 elements have been analysed. The major ones 
are Na, I, Cl, Mg, Al, K, Ti, Ca and Fe. Trace elements analysed 
were Ba, Sc, V, Cr, Mn, Ga, As, Zn, Br, Rb, Co, Hf, Zr, Th, U, 
Sb, Cs, Ce, Sm, Eu, Tb, Dy, Yb, Lu and La. 


31194 (INIS-mf—10855) Initial testing of a neutron acti- 
vation analysis system by analysing standard reference mate- 
rials. Suhaimi Hamzah; Roslan Idris; Abdul Khalik Haji 
Wood; Che Seman Mahmood; Abdul Rahim Mohamad 
Noor. (Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). 
1983. 16p. (CONF-831109—3). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702168. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

This paper describes the data acquisition and processing 
system in our laboratories (ND6600), the methods of activation 
analysis and the results obtained from our analysis of IAEA stand- 
ard reference material (SL-1 lake sediments and NBS coal ash 
1632a). These standards were analysed in order to check the capa- 
bility of the system, which was designed in such a way as to enable 
the user to independently collect and process data from multiple ra- 
diation detectors. 


31195 (INIS-mf—10857) Use research reactors in envi- 
ronmental studies an appraisal of current practice. Das, H.A. 
(Netherlands Energy Research Foundation, Petten). 1983. 
32p. (CONF-831109—5). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87702170. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The actual use of neutron activation analysis in environmen- 
tal science is surveyed. The emphasis is on the routine applications 
within the framework of larger (monitoring or short-term effects) 
studies. It appears that NAA adds a minor but essential contribu- 
tion to the knowledge of the environment. 


31196 (INIS-mf—10874) Activation analysis with reactor 
neutrons. Gangadharan, S. (Bhabha Atomic Research 
Centre, Bombay (India). Analytical Chemistry Div.). 1983. 
13p. (CONF-831109—22). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702187. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

The potentialities of neutron as an analytical probe are indi- 
cated, pointing out the need for development of other approaches, 
besides the conventional activation method. Development of instru- 
mental approach to activation and applications, carried out at Ana- 
lytical Chemistry Division are outlined. The role of, and the need 
for, the development and application of mathematical methods in 
enhancing the information content, and in turn the interpretation of 
the analytical results, is demonstrated. 


31197 (INIS-mf—10886) Microelements 1985. Proceed- 
ings of seminar. Karvanek, M. (ed.). (Ceskoslovenska Aka- 
demie Zemedelskych Ved, Prague. Ceskoslovenska Spolec- 
nost Chemicka). 1985. 16p. (In Czech and Slovak). (CONF- 
8505351—). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87702191. 

From Microelements ‘85: 19th seminar on trace elements in 
biological material; Brno, ee 7 May 1985). 

The proceedings contain a total of 31 papers submitted to 
three sessions, viz.: Methodology of see element determination in 
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biological material (7 papers), Trace element level in biological ma- 
terial (12 papers), and Trace element migration in biological materi- 
al (12 papers). Three papers are of interest to INIS, dealing with 
INAA of high weight samples in agrochemistry, with radioactive 
residues and with biliary excretion of various chemical forms of 
molybdenum in rats. (J.B.). 


31198 (INIS-mf—10886, pp 14-17) Usability of INAA in 
agrochemistry - analyses of samples of high weight. Benes, J. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Dozimetrie 
Zareni). 1985. (In Czech). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702191. (CONF-8505351—). 

From Microelements ‘85: 19th seminar on trace elements in 
biological material; Brno, Czechoslovakia (7 May 1985). 

Instrumental neutron activation analysis was applied in estab- 
lishing for 30 elements the limit of detectability, reproducibility of 
parallel determinations characterized by the standard deviation, and 
the relative error of determination of an element in the analysis of 
one sample. The analysis was made in soil samples of 18.4 mg and 
1890 mg. High weight samples were activated for 3 mins, low 
weight samples for 24 hours, both with a neutron flux density of 2 
x 10/sup 17/ m/sup -2/.s/sup -1/. The results show that short-term 
activation of high weight samples allows determining practically all 
elements which are normally determined in low weight samples 
using long-term activation. For most elements reproducible results 
can be obtained. In high weight samples, the limits of element de- 
tectability are raised, which, however, is not of significant impor- 
tance in this case. Also, errors due to nonhomogeneity of the soil 
do not exceed, with isolated exceptions, the statistical errors in 
measuring activities. (J.B.). 


31199 (LA-UR—87-1106) Ae applications of su- 
peracid dissolution of actinide and lanthanide substrates. 
Avens, L.R.; Eller, P.G.; Asprey, L.B.; Abney, K.D.; Kin- 
kead, S.A. (Los Alamos National Lab., NM (USA)).. 1987. 
Contract W-7405-ENG-36. 9p. (CONF-870430—2). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87007503. 

From International conference on methods and applications 
of radioanalytical chemistry; Kona, HI, USA (5 Apr 1987). 

The superacid system HF/SbF; is extraordinarily effective 
for total dissolution of actinide and lanthanide ceramic oxides, 
fluorides, and metals. Optical or gamma spectroscopy can be used 
directly on the solutions. Evaporation of the HF/SbF; solvent 
under vacuum leaves a residue which is easily dissolved by ordi- 
nary mineral acids. The resulting aqueous solutions are readily ame- 
nable to conventional analytical methods. 


31200 (N—87-18248, pp vp) Future instrumentation and 
missions for measurements of tropospheric trace species from 
space: Workshop recommendations. Feb 1987. NTIS, PC 
A05/MF AOl. (NASA-CP—2450; L—16250; NAS— 
1.55:2450; CONF-8509394—). 

From Space opportunities for tropospheric chemistry re- 
search; New York, NY, USA (9 Sep 1985). 

It was recommended that gas filter correlation radiometry 
and high-resolution interferometry be exploited and expanded for 
measurements of the distribution of tropospheric trace gases. Instru- 
ments and missions were identified and discussed. Several instru- 
ment/measurement/mission feasibility studies were recommended, 
including: a three-layer measurement of carbon monoxide, using a 
nadir-viewing gas filter correlation radiometer; a lower or middle 
tropospheric measurement of methane, using a nadir-viewing gas 
filter correlation radiometer; and a survey of lower, middle, and 
upper tropospheric trace gases using a nadir-viewing high-resolu- 
tion interferometer operating in the thermal emission mode. It was 
also concluded that lidar systems appear to have the potential of 
obtaining measurments of tropospheric trace gases and aerosols 
from space. In addition to the specific instrument/mission recom- 
mendations, the panels made several general recommendations that 
may lead to future spaceborne instruments, techniques, and missions 
for tropospheric research. 
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/86) Determination of the k/sub 0/ 
neutron activation technique. Hien, P.Z.; 
Mai, T.K.; Quang, T.X.; Thuy, T.N. (National Inst. for Nu- 
clear Research, Da Lat (Viet Nam)). 1986. 4p. (CONF- 
861133—3). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87702236. 
From 1. Asian symposium on research reactors; Tokyo, 
Japan (18 Nov 1986). 
¢ k/sub 0/ Au factors used in the standardization tech- 
nique of the neutron activation analysis as a “composite” nuclear 
constant have been determined by irradiating the single element 
samples with the thermal neutrons in the reactor thermal column. 
The proposed method has the advantage of eliminating the errors 
induced by the uncertainties of the neutron spectrum parameters 
and nuclear data. The results obtained are in good agreement with 
the literature data. 4 refs. 


31201 (NINR—002 
factors by thermal 


31202 (ORNL—6357) Division: 
Annual progress report for period December 31, 1986. 
Shults, W.D. (Oak Ridge National Lab., TN (USA)). Apr 
1987. Contract AC05-84OR21400. 86p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE87009783. 

Progress and activities are reported in: analytical spectrosco- 
py; radioactive materials analysis; inorganic chemistry; organic 
chemistry; environmental programs; quality assurance, safety, and 
training; and supplemental activities. (DLC) 


31203 (PINSTECH/NMD—112) Extraction of zirconi- 
um from zircon (A new process). Shahid, K.A.; Saeed, D.; 
Jan, S.; Masood, A.; Akhtar, J. (Pakistan Inst. of Nuclear 
Science and Technology, Rawalpindi. Nuclear Materials 
Div.). Oct 1985. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87702241. 

A new process has been used for the extraction of zirconium 
from zircon. Caustic fritting was done in the presence of magnesi- 
um hydroxide carbonate and magnesium oxide. These additives de- 
crease the amount of nitric acid soluble silica less than 1000 ppm. 
Caustic fritting without any additions results in some nitric acid 
soluble silica, which is removed by dehydration with concentrated 
sulphuric acid. The present process eliminates the sulphuric acid 
dissolution and subsequent precipitation with ammonia which in- 
volves difficulty in washing of sulphate ions from the geletinous hy- 
droxide cake and hence makes the direct nitric acid dissolution an 
attractive option. The effect of excess magnesium was studied and 
extraction does not seem to be effected by excess magnesium. How 
the reaction proceeds is not exactly understood but a probable 
mechanism has been postulated. (authors). 14 references. 


(PINSTECH/NMD—115) Quantitative microana- 
lysis of hafnium - zirconium system by X-ray fluorescence. 
Majid, C.A.; Hussain, M.A.; Saeed, K. (Pakistan Inst. of 
Nuclear Science and Technology, Islamabad. Nuclear Mate- 
rials Div.). 1986. 15p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87702242. 

X-ray fluorescence technique has been used for the analysis 
of Hf in the presence of Zr by developing a method. In this method 
the spectral interference of Hf lines by Zr is eliminated completely 
and the Hf detection is accomplished using the most efficient Li 
line of its L-series. The principle of the method is based on the ex- 
tinction properties of crystals for some orders of reflection. Ge(III) 
is used as the analyzing crystal. This method can be used accurately 
to detect Hf in any concentration of Zr at least from about 20 ppm 
to 100%. Also no information about the expected range of the ana- 
lyte sample, is required in advance. (authors). 10 references, 5 fig- 
ures. 


31205 (PNL—6151) Chemical sensors. Hubbard, C.W.; 
Gordon, R.L. (Pacific Northwest Lab., Richland, WA 
(USA)). May 1987. Contract AC06-76RL01830. 33p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87009706. 

The revolution in analytical chemistry promised by recent 
developments in the field of chemical sensors has potential for sig- 
nificant positive impact on both research and production activities 
conducted by and for the Department of Energy. Analyses which 
were, in the past, performed only with a roomful of expensive 
equipment can now be performed with miniature solid-state elec- 


40 CHEMISTRY 
4001 Analytical And Separations Chemistry 


tronic devices or small optical probes. Progress in the development 
of chemical sensors has been rapid, and the field is currently grow- 
ing at a great rate. In accordance, Pacific Northwest Laboratory 
initiated a survey of recent literature so that contributors to active 
programs in research on analytical methods could be made aware 
of principles and applications of this new technology. This report 
presents the results of that survey. The sensors discussed here are 
divided into three types: micro solid-state devices, optical sensors, 
and piezoelectric crystal devices. The report is divided into three 
corresponding sections. The first section, “Micro Solid-State De- 
vices,” discusses the design, operation, and application of electronic 
sensors that are produced in much the same way as standard solid- 
state electronic devices. The second section, “Optrodes,” covers the 
design and operation of chemical sensors that use fiber optics to 
detect chemically induced changes in optical properties. The final 
section, "Piezoelectric Crystal Detectors,” discusses two types of 
chemical sensors that depend on the changes in the properties of an 
oscillating piezoelectric crystal to detect the presence of certain 
materials. Advantages and disadvantages of each type of sensor are 
summarized in each section. 


31206 (SAND—87-1094C) Optical sensing of chemically 
induced strains. Butler, M.A.; Ginley, D.S. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 12p. (CONF-870560—-1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009714. 

From 151. Electrochemical Society meeting; Philadelphia, 
PA, USA (10 May 1987). 

Coated optical fibers in an optical interferometer configura- 
tion have been used to measure in situ and in real time the strains 
induced by chemical changes in the coatings. With a palladium 
coating this technique has been used to measure hydrogen gas con- 
centrations between 10 ppB and 2%. Using a metal coated fiber in 
an electrochemical cell, the strains induced during electrodeposition 
of palladium and nickel have been measured. Strains associated 
with the anodic oxidation of titanium have also been measured. The 
implications of this new technique for other chemical and electro- 
chemical environments are discussed. 


31207 (SAND—87-8214) X-ray microfluorescence analy- 
sis of thin- and thick-sectioned geologic materials. Boehme, 
D.R. (Sandia National Labs., Livermore, CA (USA)). Apr 
1987. Contract AC04-76DR00789. 15p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87009803. 

X-ray microfluorescence (XRMF) combined with simultane- 
ous elemental digital mapping provides a new analytical tool for 
the elemental analyses of thick and thin sectioned metallurgical, ge- 
ological, biological, and other types of materials. The penetrating 
nature of the x-ray beam allows elemental information to be ob- 
tained not only from the surface of the sample, but from beneath 
the sample surface (5 to 100+ microns depending on the sample 
elemental composition and the x-ray source used). The depth infor- 
mation when combined with the requirement for little or no sample 
preparation and the ability of the XRMF method to examine mate- 
rials in air enhances the utility of the microfluorescence and digital 
mapping technique. Furthermore, the combination of the depth in- 
formation from the XRMF method and surface information (typi- 
cally only 1 to 2 microns in depth) from electron optical methods 
makes for a more complete analysis of a sample. Geologic materials 
are good specimens to illustrate the XRMF and data analysis tech- 
nique because of the variety of other analytical techniques that can 
be used for verification of the XRMF method. Three different geo- 
logic specimens were examined by XRMF to illustrate the capabil- 
ity of the technique to detect small elemental variations within a 
specimen, to image microscopic objects within a larger sample 
matrix, and to obtain elemental information from beneath the 
sample surface resulting from the penetration of the x-ray beam. 
The information obtained by the XRMF method was corroborated 
by optical microscopy, scanning electron microscopy-SEM, and 
electron microprobe analysis-EPMA. 


31208 (UCRL—96346) The use of graphite electrodes in 
potentiometric titrations. Selig, W.S. (Lawrence Livermore 
National Lab., CA (USA)). Apr 1987. Contract W-7405- 
ENG-48. 7p. (CONF-870593—1). NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87009138. 
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From 4. international symposium on graphite intercalation; 
Jerusalem, Israel (24 May 1987). 

The use of various types of graphite as indicator electrodes 
in potentiometry has been limited to acid-base and redox titrations. 
We have expanded the range of feasible titrations to: (1) precipita- 
tion titrations; (2) acid-base titrations; (3) compleximetric titrations; 
and (4) redox titrations. Graphite covered with an organic mem- 
brane containing poly(vinyl chloride) (PVC) and a plasticizer is 
particularly useful in monitoring the endpoints of titrations in 
which insoluble ion-pairs are formed. The potentiometric titration 
of fluoride vs La(III) or Th(IV), or of sulfate vs Pb (II) or Ba(II), 
which can be monitored with a plain carbon rod, is discussed. 


31209 Extension of elution range in micellar electrokine- 
tic capillary chromatography. Balchunas, A.T.; 

M.J. (Univ. of Tennessee, Knoxville). Analytical Chemistry; 
59: No. 10, 1466-1470(15 May 1987). Contract FG05- 
86ER 13613. 

The authors have successfully demonstrated one approach to 
extend elution range in micellar electrokinetic capillary chromatog- 
raphy (MECC). By silanating the surfaces of fused-silica capillaries 
with trimethylchlorosilane (TMCS) the authors lowered electroos- 
motic flow velocity and, more importantly, the net flow velocity of 
the micelle phase, thereby increasing elution range. This is accom- 
plished at the expense of a loss in column efficiency which primari- 
ly results from solute-wall interactions. Addition of 2-propanol to 
the mobile phase serves to minimize this effect, thereby restoring 
much of the efficiency lost in the process. 


31210 Laser-induced room-temperature phosphorescence 
detection of benzo[a]pyrene-DNA adducts. Vo-Dinh, T.; 
Uziel, M. (Oak Ridge National Lab., TN). Analytical Chem- 
istry; 59: No. 8, 1093- 1095(15 Apr 1987). Contract AC05- 
840R21400. 

The room-temperature phosphorescence (RTP) spectrum of 
benzofa]pyrene-r-7,t-8,9,10-tetrahydrotetrol (BP-tetrol) has been 
measured using laser excitation. The BP-terol was obtained by acid 
hydrolysis of the r-7,t-8-dihydroxy-t-9, 10-epoxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene (BPDE)-DNA adducts. BPDE is the ulti- 
mate carcinogenic metabolite of benzo[a]pyrene (BP). The BP- 
tetrol sample was measured on a filter paper substrate pretreated 
with a heavy-atom salt, thallium acetate, used to increase the phos- 
phorescence signal of BP-tetrol. The detection limit of BPDE in in 
vitro modified BPDE-DNA was about 15 fmol. The results indicate 
the RTP would be useful as a simple and practical screening tool 
for monitoring BPDE-DNA adducts and related BP metabolites in 
biological samples. 


31211 Thermometric titration of polysulfides. Stahl, 
J.W.; Jordan, J. (Pennsylvania State Univ., University 
Park). Analytical Chemistry; 59: No. 8, 1222-1225(15 Apr 
1987). Contract FG22-81PC40783. 

A novel calorimetric approach has been developed for ana- 
lyzing mixtures of sulfides and polysulfides in aqueous solution, 
where the moieties HS~, S27", S37, S,7, and Ss? are in dynamic 
equilibrium. Advantage is taken of their Lewis base reactivities 
with the organomercury Lewis acid zwitterion ~“OOCPhHg*. On 
the basis of judicious thermochemical considerations, samples are ti- 
trated to thermometric end points with standard p-hydroxymercuri- 
benzoate. Quantitation of sulfidic and polysulfidic sulfur concentra- 
tions is feasible in a single experiment. Sulfidic sulfur can be esti- 
mated at concentration levels as low as 0.0001 M. Polysulfidic 
sulfur is amenable to determination even in the presence of a more 
than 40-fold excess of sulfide. Capabilities of the method are docu- 
mented by the analysis of synfuel process stream specimens. Preci- 
sion and accuracy of 1-3% were attained. 


31212 Fiber-optic chemical sensors for competitive bind- 


ing fluoroimmunoassay. Tromberg, B.J.; M.J.; Vo- 
Dinh, T.; Griffin, G.D. (Univ. of Tennessee, Knoxville). An- 
alytical Chemistry; 59: No. 8, 1226-1230(15 Apr 1987). Con- 
tract AC05-840R21400. 

This paper describes the development of a fiber-optic chemi- 
cal sensor based on the principle of competitive-binding fluores- 
cence immunoassay. Rabbit immunoglobin G (IgG) is covalently 
immobilized on the distal sensing tip of a quartz optical fiber. The 
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sensor is exposed to fluorescein isothiocyanate (FITC) labeled and 
unlabeled anti-rabbit IgG. The 488-nm line of an argon-ion laser 
provides excitation of sensor-bound analyte. This results in fluores- 
cence emission at the optical fiber’s sensing tip. Sensor response is 
inversely proportional to the amount of unlabeled anti-IgG in the 
sample. Limits of detection (LOD) vary with incubation time, 
sample size, and measurement conditions. For 10-* L samples, typi- 
cal LOD are 25 fmol of unlabeled antibody in a 20-min incubation 
period. These results indicate that each fiber-optic fluoroimmuno- 
sensor can be constructed to perform a single sensitive, rapid, low- 
volume immunoassay, in in situ or benchtop applications. 


31213 On-line mass spectrometric detection for capillary 
zone electrophoresis. Olivares, J.A.; Nguyen, N.T.; Yonker, 
C.R.; Smith, R.D. (Pacific Northwest Lab., Richland, WA). 
Analytical Chemistry; 59: No. 8, 1230-1232(15 Apr 1987). 
Contract AC06-76RL01830. 

The authors have developed a viable alternative to capillary 
zone electrophoresis (CZE) detection based on mass spectrometric 
interfacing. A capillary zone electrophoresis-mass spectrometry 
(CZE-MS) interface obviously requires a substantial departure from 
the conventional CZE arrangement; it is clear that the interface 
design and ionization method are crucial to success. The liquid flow 
rate in CZE (~1 pL/min) is highly compatible with conventional 
mass spectrometers even if the total column effluent was introduced 
directly. The direct liquid introduction interfaces developed for 
LC-MS suffer from orifice plugging at low flow rates and the ther- 
mal degradation of high mass-low volatility components. Thermos- 
pray ionization, though attractive, has not been shown to be effec- 
tive for liquid flow rates below a few tenths of a mL/min. There- 
fore, the authors evaluation of the requirements for a mass spec- 
trometer interface suggested an approach that incorporates the elec- 
trospray ionization technique developed by Dole et al. and the 
more recent work reported by Fenn and co-workers. In this com- 
munication, the authors report the successful development of CZE- 
MS instrumentation for the separation and analysis of ionic species 
in aqueous solutions. 


31214 Raman and /sup 67/Zn NMR studies of the struc- 
ture of zinc (ID solutions in concentrated aqueous potassium 
hydroxide. Cain, K.J.; Melendres, C.A.; Maroni, V.A. (Ar- 
gonne National Lab., Chemical Technolo Div., Argonne, 
IL 60439). Journal of the Electrochemical Society; 134: No. 3, 
519-524(Mar 1987). 

The structure of solutions of Zn/sup 2+-/ in aqueous potassi- 
um hydroxide was investigated by laser Raman and /sup 67/Zn 
NMR techniques; several discrepancies in prior Raman data were 
reconciled. In the present study, Raman results obtained for a wide 
range of Zn/sup 2+/ and OH/sup -/ concentrations gave evidence 
of only one highly symmetrical Zn/sup 2+/ complex. Substitution 
of deuterium for protium showed that the Zn/sup 2+-/ is mainly 
coordinated by hydroxyl groups. From the chemical shifts and 
bandwidths observed in the /sup 67/Zn NMR spectra of some of 
these solutions, it is possible to deduce that the dominant Zn/sup 
2+/ complex is tetrahedral Zn(OH)/sub 4//sup 2-/, and that the 
Zn/sup 2+//OH/sup -/ complex may begin to polymerize into hy- 
droxy bridged aggregates at high Zn/sup 2+/ concentrations. 


31215 Inductively ne helium plasma as an ion source 
for mass spectrometry. Montaser, A.; Chan, S.K.; Kop; 
aal, D.W. (George Washington Univ., Washington, 
Analytical Chemistry; 59: No. 8, 1240-1242(1987). Contract 
AS05-84ER 13172; FG05-87ER 13659. 

In this report, the authors describe the first successful cou- 
pling of an atmospheric-pressure He ICP to a commercial ICP-MS 
system. Minor modifications of the load coil and the plasma imped- 
ance matching network were made to sustain the annular He ICP 
in a low-gas-flow torch at a forward power of 500-900 W and a 
total gas flow of 8 L/min. The objectives of this work were to in- 
vestigate the feasibility of using a mass spectrometer for fundamen- 
tal studies in He ICPs and to explore the analytical capabilities of 
the He ICP-MS system for the determination of halogens and 
sulfur. Except for this report on the He ICP and an earlier study 
with an Ar-N2ICP all previous investigations of ICP mass spec- 
trometry have been concerned with Ar discharges. 
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31216 Neutron diffraction study of electrochemically syn- 
thesized djerfisherite. Tani, B.; Mrazek, F.; Faber, J.; Hitter- 
man, R. (Argonne National Lab., Analytical Chemistry 
Lab., Chemical Technology Div., Argonne, IL 60439). 
Journal of the Electrochemical Society; 133: No. 12, 2644- 
2647(Dec 1986). Contract W-31-109-ENG-38. 

The electrochemical synthesis of a synthetic form of the 
mineral djerfisherite produced sufficient material (4g) for neutron 
powder diffraction analysis. The data were collected on the time- 
of-flight neutron diffractometer at the Intense Pulsed Neutron 
Source Facility at Argonne National Laboratory. A crystallogra- 
phic refinement of the neutron diffraction data by the Rietveld 
analysis technique showed an improvement in the atom coordinate 
positions by a factor of ten over prior x-ray powder diffraction 
data. In addition, the refinement indicates 23 iron atoms randomly 
distributed about 24 available sites such that the formula of the syn- 
thetic form of dijerfisherite can be expressed as K/sub 6/LiFe/sub 
23/S/sub 26/C1. 


31217 Continuous electrochromatography using a rotating 
annular system. Scott, C.D. (Oak Ridge National Lab., TN). 
Separation Science and ae 21: No. 9, 905-917(Nov 
1986). Contract AC05-840R21400. 

A rotating cylinder eutiiia. an annulus of adsorbent can 
be operated as a continuous chromatograph if the feed point and 
the product takeoff points are stationary with respect to the annu- 
lus. A system of this type will develop helical bands of the separat- 
ed solutes with radial symmetry. It has been shown that such a 
system can operate with enhanced throughput by extending the an- 
nular area to more than 90% of the total cross-sectional area. The 
larger operating areas also makes it possible to consider a multidi- 
mensional separation where an external force can be applied radial- 
ly to the chromatograph. When an electric field is applied across 
the annulus, both chromatography and electrophoresis can be car- 
ried out simultaneously on a continuous basis. This capability gives 
the potential for continuous separation of a variety of substances 
such as complex biochemical mixtures. The concept has been dem- 
onstrated for the separation of hemoglobin and other large-molecu- 
lar-weight substances. 15 references, 5 figures, 1 table. 


31218 Step-wise extraction of carbonaceous 
residua. Warzinski, R.P. (to t. of Energy). US Patent 
Application 6-863,494. 15 May 1986. 24p. DE87007251 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87007251. 

A method of fractionating a mixture containing high boiling 
carbonaceous material and normally solid mineral matter which in- 
cludes processing with a plurality of different supercritical solvents 
is described. The mixture is treated with a first solvent of high criti- 
cal temperature and solvent capacity to extract a large fraction as 
solute. The solute is released as liquid from solvent and successive- 
ly treated with other supercritical solvents of different critical 
values to extract fractions of differing properties. Fractionation can 
be supplemented by solute reflux over a temperature gradient, pres- 
sure let down in steps and extractions at varying temperature and 
pressure values. 


31219 Analysis with electron of multielement 


samples using pure element standards. King, W.E. (to 7 
of Energy). US Patent Application Past 308. 6 eo 986. 
pe Contract W-31109-ENG-38. DE87007290 NTIS, PC 
/MF AO1; 1; GPO Dep. File Number DE87007290. 

This disclosure describes a method and modified analytical 
electron microscope for determining the concentration of elements 
in a multielement sample by exposing samples with differing thick- 
nesses for each element to a beam of electrons. Simultaneously the 
electron dosage and x-ray intensities are measured for each sample 
of element to determine a “K/sub AB/” value to be used in the 
equation (I/sub A/I/sub B/) = K/sub AB/ (C/sub A//C/sub B/), 
where I is intensity and C is concentration for elements A and B. 
The multielement sample is exposed to determine the concentra- 
tions of the elements in the sample. 
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31220 Detection of substituted polynuclear aromatic hy- 
drocarbons. Leibman, C.P.; Mamantov, G.; Todd, PJ. 
(Univ. of Tennessee, Knoxville, TN 37966). pp 254-255 of 
Proceedings of the 34th annual conference on mass spec- 
trometry and a) — topics. E. Lansing, MI; American So- 
ciety for Mass Spectrometry (1986). (CONF- -8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Many substituted PAH’s are soluble in H/sub 2/SO/sub 4/ 
and are extensively ionized in solution. Aromatic information 
occurs via protonation and single-electron oxidation in these solu- 
tions. Typically, abundant M+H/sup +/ ions are observed in 
SIMS spectra of substituted PAH/H/sub 2/SO/sub 4/ solutions. 
The SIMS spectrum of a 5 wgt. % 9-phenylanthracene/sulfuric 
acid solution is fairly representative of the substituted PAH’s inves- 
tigated. The base peak corresponds to the protonated molecular ion 
observed at m/z 255; abundant M+. ions are also evident. A fur- 
ther feature of sulfuric acid is its low mass spectral background 
since it does not have a hydrocarbon backbone. Reduction of 
chemical noise improves the limits of detection that can be obtained 
for analytes dissolved in a sulfuric acid. 


31221 Fluorine analysis by time-resolved mass 
try. Hemberger, P.H.; Beckman, R.J.; Heaton, R.C. (Los 
Alamos National Lab., Los Alamos, NM 87545). pp 1067- 
1068 of Proceedings of the 34th annual conference ee — 
spectrometry and applied topics. E. Lansing, MI; Am 
Society for Mass > me (1986). (CONF. 8606236). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Fluorine analysis by mass spectrometry is hindered by the 
high reactivity of fluorine with the gas sampling system and the 
mass spectrometer. Although instrument passivation is a traditional 
approach to reducing sample reactions during analysis, we have 
found it to be an unreliable method of assuring consistent results. 
The primary objective of this project was to develop assay methods 
for excimer laser gas mixtures. A secondary objective was to 
survey each sample cylinder for volatile impurities. 


Improved performance of a tandem quadrupole/ 
time-of-flight mass spectrometer. Glish, G.L.; Mc Luckey, 
S.A.; Mc Kown, H.S. (Analytical Chemistry Div., Oak 
Ridge National Lab., Oak Ridge, TN 37831). pp 768-769 of 
Proceedings of the 34th annual conference on mass spec- 
trometry and applied topics. E. Lansing, MI; American So- 
ciety for Mass Spectrometry (1986). © CONF-8606236—). 
Contract AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

There is a general need today for instruments that can deter- 
mine trace organic compounds in ambient air. Desirable character- 
istics of such an instrument include: high sensitivity, high speed, 
high selectivity, capability to detect a wide variety of different 
compounds, small size, and low cost. Mass spectrometry in general 
and mass spectrometry/mass spectrometry (MS/MS) in particular 
provides the first four of these characteristics. However, commer- 
cial MS/MS systems are neither small nor inexpensive. Therefore 
the authors have built a tandem quadrupole time-of-flight mass 

in order to decrease the size and cost of an instrument 
for the above mentioned application. The key to this instrument is 
the TOF portion of it. 


31223 Application of pattern recognition to metal ion 
chemical ionization mass spectrometry for ten transition 
metal ions with ketones, aldehydes and ethers. Forbes, R.A.; 
Tews, E.C.; Huang, Y.; Freiser, B.S.; Perone, S.P. (Chemis- 
try Dept., Purdue Univ.). pp 689-690 of Proceedings of the 
34th annual conference on mass spectrometry and applied 
topics. E. Lansing, MI; American Society for Mass Spec- 
trometry (1986). (CONF-8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Transition metal ions hold promise as selective chemical ion- 
ization (CI) reagents for mass spectrometry, since a wide variety of 
metals with differing reactivities may be used. Pattern recognition 
techniques have been used to analyze the data from this new and 
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emerging ionization method with two basic objectives. First, pat- 
tern recognition accuracies provide a quantitative measure of the 
ability to discriminate classes of compounds using metal ion chemi- 
cal ionization (MICI) data. Second, feature selection provides a 
means for finding the chemical basis for the discrimination by ex- 
tracting just the relevant mass peaks from the set of all observed 
masses. 


31224 Organic secondary ion emission from sulfuric acid 
solutions. Leibman, C.P.; Mamantov, G.; Todd, P.J. (Univ. 
of Tennessee, Knoxville, TN 37966). pp 637-638 of Proceed- 
ings of the 34th annual conference on mass spectrometry 
and applied topics. E. Lansing, MI; American Society for 
Mass Spectrometry (1986). (CONF- 8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Enhanced secondary i ion emission is observed from substitut- 
ed aromatic /H/sub 2/SO/sub 4/ solutions. Further, the chemistry 
of aromatic compounds in sulfuric acid solution has been studied 
extensively. The authors have been able to correlate many of the 
ions observed in the secondary ion mass spectra of organic/sulfuric 
acid solutions with ions known to exist in such solutions. As a 
matrix material, concentrated sulfuric acid (97%) is unequivocally 
acidic and most of the compounds investigated are extensively pro- 
tonated in solution. Not surprisingly, SIMS spectra of the organic/ 
H/sub 2/SO/sub 4/ solutions studied generally show abundant 
M-+H/sup +/ ions. Studies using electron spin resonance and UV 
spectroscopy indicate that radical cations (M+.) are also formed 
when aromatic hydrocarbons are dissolved in sulfuric acid. Molecu- 
lar radical cations (M+.) are apparent in SIMS spectra of many of 
the compounds investigated. 


31225 Reactivities of heterodinuclear transition metal 
cluster ions with small hydrocarbons in the gas phase using 
Fourier transform mass spectrometry. Huang, Y.; Tews, 
E.C.; Buckner, S.W.; Freiser, B.S. (Dept. of Chemistry, 


Purdue Univ.). pp 612-613 of Proceedings of the 34th 
annual conference on mass spectrometry and applied topics. 
E. Lansing, MI; American Society for Mass Spectrometry 
(1986). (CONF-8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

The reactivity of several heterodinuclear transition metal 
ions is discussed. The preparation of the clusters is carried out in a 
Fourier Transform Mass Spectrometer (FTMS) equipped with a 
laser ionization source for production of metal ions. The metal ions 
are reacted with a metal carbonyl introduced into the cell via a 
pulsed valve. The MM‘(CO)/sub 3//sup +/ then undergoes colli- 
sion-induced dissociation to produce the bare metal cluster ion via 
sequential loss of carbonyl ligands. The clusters compared were 
NbFe/sup +/, CuFe/sup +/, LaFe/sup +/, RhFe/sup +/, 
RhCo/sup +/, VFe/sup +/, CoFe/sup +/ and ScFe/sup +/. 


31226 Diagnostic studies of the flow dynamic effect on 
rate coefficients obtained with a selected ion flow tube. Shul, 
R.J.; Passarella, R.; Upschulte, B.L.; Keesee, R.G.; Castle- 
man, A.W. Jr. (Pennsylvania State Univ., University Park, 
PA 16802). pp 606-607 of Proceedings of the 34th annual 
conference on mass spectrometry and applied topics. E. 
Lansing, MI; American Society for Mass Spectrometry 
(1986). CONF. -8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

In the studies the authors observe a range of 2.8 to 8.0x10/ 
sup -11/ cm/sup 3//s depending on the experimental parameters 
used. The flow tube pressure and the distance separating the flow 
tube and the sampling orifice showed no effect. Variation of the 
buffer gas flow rate introduced curvature into the semilogarithmic 
plots of ion intensity versus neutral reactant gas concentration 
which has been attributed to high buffer gas flow rates and can be 
eliminated by a decrease of this flow. Excessive carrier gas flow 
rates cause an ion concentration distortion at the point of reactant 
gas introduction resulting in improper mixing of the reactant gas 
with the ions throughout the reaction region. It has also been ob- 
served that accurate measurement of the ion velocity at all possible 
flow tube conditions is necessary. Calculation of the ion velocity 
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may introduce as much as 12% error in the determination of a rate 
coefficient. 


31227 Comparison of results from packed and open tubu- 
lar capillary column SFC/MS. Udseth, H.R.; Smith, R.D. 
(Chemical Methods and Separations Group, Chemical 
Technology Dept., Pacific Northwest Lab., Richland, WA 
99352). pp 580-581 of Proceedings of the 34th annual con- 
ference on mass spectrometry and applied topics. 

MI; American Society for Mass eameenenrs eee 
(CONF- 8606236—). Contoneh AC06-76RL01830. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Supercritical fluid chromatography has been practiced on 
both packed and capillary columns. The two techniques have pro- 
vided complimentary abilities, with packed columns being preferred 
for speed of separation and quantitation, while capillary columns 
provide superior resolution. When coupled to a mass spectrometer, 
another factor, the flow rate, must be considered. The flow from a 
capillary column is ideally suited to use with a mass spectrometer 
while packed column flows are at least an order of magnitude 
higher. Thus, most SFC/MS to date has been done with capillary 
columns. In order to explore the use of packed columns with SCF/ 
MS, the authors modified the chemical ionization source of mass 
spectrometer to provide direct source pumping on an expansion 
chamber adjacent to the ionization region. Under typical operating 
conditions approximately 96% of the gas load is handled by the 
direct pumping line, and the pressure in the source is reduced suffi- 
ciently so that CI reagents (methane, isobutane or ammonia) can be 
added and good CI spectra obtained. In addition, the probe tip 
heater (a direct current heated stainless steel tube) was transferred 
to the expansion region. This removes an unwanted heat load from 
the probe and allows better temperature control of the column (or 
passivated transfer line for packed columns) down the length of the 
probe. 


31228 A TPEPICO-MS study of the fragmentation of di- 
methyl sulfoxide. Zha, Q.; Nishimura, T.; Meisels, G.G. 

ept. of Chemistry, Univ. of Nebraska, Lincoln, NE 
68588). pp 564-565 of Proceedings of the 34th annual con- 
ference on mass spectrometry and applied topics. E. Lan- 
sing, MI; American Society for Mass Spectrometry (1986). 
(CONF-8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Dimethy! sulfoxide (DMSO) has been chosen for this study 
because it is a commonly used organic compound, but few appear- 
ance potential data have been reported and the mechanism of its 
fragmentation is not well understood. DMSO also represents an or- 
ganic molecule containing sulphur as the heteroatom, a compound 
class which has not been studied extensively to date by TPEPICO. 
This study represents another aspect of our attempts to understand 


better the role of heteroatoms in unimolecular fragmentation of 
ions. 


31229 The structure of the ions formed by NO . loss 
from dinitrobenzene and dinitrotoluene anions, Glish, G. ms 
Mc Luckey, S.A.; Friar, D.H. (Analytical Chemistry Div. 
Oak Ridge National Lab., Oak Ridge, TN 37831). pp 431- 
432 of Proceedings of the 34th annual conference on mass 
spectrometry and applied topics. E. Lansing, MI; American 
Society for Mass Spectrometry (1986). (CONF-8606236—). 
Contract AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

The loss of NO . is a well known reaction for positively 
charged nitroaromatic compounds. The authors have found that 
this same reaction is also prominent for the complementary nega- 
tive species. The parallels extend even further in that the fragmen- 
tation occurs with a large kinetic energy release for both polarities. 
While suitable reference ions are not available for this (M-NO . )/ 
sup +/ species, the (M-H)- ions from suitably substituted phenols 
provide ions with potentially the same structure as the (M-NO . )/ 
sup -/ fragments of nitroaromatics. They have studies a series of 
(M-NO . )/sup -/ ions from nitroaromatic compounds as well as 
possible reference structures formed by negative chemical ioniza- 
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tion of the appropriate aromatic phenols. MS/MS spectra of the 
various ions were obtained on a modified ZAB mass spectrometer. 


Application of electron energy studies to resonance 
ionization mass spectrometry. Smith, D.H.; Young, J.P.; 
Donohue, D.L. (Analytical Chemi Div., Oak Ridge Na- 
tional Lab., Oak Ridge, TN 37831). pp 407-408 of Proceed- 
ings of the 34th annual conference on mass spectrometry 
and applied topics. E. Lansing, MI; American Society for 

Nake Suesheeinatry (1986). (CONF- -8606236—). Contract 
ACDS- 840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Each of the transitions studied involved three photons: the 
ionization potentials of all three elements were about 45,000 cm/sup 
-1/, and the energy of each photon was in the range of 16,000 - 
17,000 cm/sup -1/; this absorption of three photons was necessary 
to remove an electron from the ground or low-lying state to the 
ionization continuum. While the authors were able to identify un- 
ambiguously the starting energy level and the highest level occu- 
pied by the electron in the neutral atom on its ionization pathway, 
some uncertainty remained as to the identities of any intermediate 
levels involved. The power dependence of the three praseodymium 
transitions was measured and yielded a slope of one, indicating that 
only single-photon transitions were involved in the ionization proc- 
ess and that the rate-limiting transition was the ionization step. 


31231 Electron capture processes at reduced pressures for 
selective chromatographic detection. Wise, M.B.; Buchanan, 
M.V. (Analytical Chemistry Div., Oak Ridge National Lab., 

Oak Ridge, TN 37831). pp 246-247 of Proceedings of the 
34th annual conference on mass spectrometry and applied 
topics. E. Lansing, MI; American Society for Mass Spec- 
trometry (1986). (CONF-8606236—). Contract ACO0S5- 
840OR21400. 


From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Research in our laboratory has shown that electron capture 
negative ion chemical ionization mass spectrometry is a convenient 
means of distinguishing between certain isomeric polycyclic aro- 
matic hydrocarbons (PAH). Experiments in which the CI reagent 
gas pressure was varied displayed a marked pressure dependence 
on the degree of isomeric discrimination observed, with the greatest 
selectivity achieved at lower pressures. Because of the similar 
nature of the processes that occur in an electron capture gas chro- 
matographic detector (ECD), these experiments suggested that a 
similar degree of isomeric discrimination could be achieved by 
using a GC with a ECD operated at reduced pressures. 


31232 Investigations of the mechanisms responsible for 
isomeric 


discrimination of polycyclic aromatic using negative 
ion chemical ionization. Buchanan, M.V.; Wise, M.B.; Rubin, 
LB. (Analytical Chemistry Div., Oak Ridge National Lab., 
Oak Ridge, TN 37831). pp 244-245 of Proceedings of the 
34th annual conference on mass spectrometry and applied 
topics. E. Lansing, MI; American Society for Mass Spec- 


eerie (1986). (CONF-8606236—). Contract AC05- 


From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Exact mass measurements made with the FTMS verified that 
the peak at m/z 180 was indeed due to insertion of oxygen into the 
molecule. In this experiment a mixture of fluorene (mw 166) and 9- 
methylfluorene (mw 180) were introduced into the FTMS via the 
direct insertion probe. Using argon as the buffer gas at a static pres- 
sure of about 2x10/sup -6/ torr, the resulting NICI spectra showed 
conclusively that the anions at m/z 180 from fluorene corresponded 
to a molecular formula of C/sub 13/H/sub 8/O/sup -/. This spec- 
trum illustrates another fact, as well. The formation of the m/z 180 
anion was not dependent on the presence of methane as the buffer 
gas. Using longer delay times prior to detection of the ions, the 
M-+14 anions have also been observed for fluorene when no buffer 
gas was used in the FTMS, suggesting that trace sources of oxygen 
in the instrument can participate in the reaction. 
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31233 Utilization of a sector mass spectrometer for per- 
forming environmental gas chromatographic/mass spectromet- 
ric analyses. Grindstaff, Q.C.; Ternes, T.N.; Almond, M.F.; 
Kearns, M. (Plant Lab., Oak Ridge Y- 12 Plant, Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN 37831). pp 
208-209 of Proceedings of the 34th annual conference on 
mass spectrometry and applied topics. Lansing, MI; Ameri- 
can Society for Mass Spectrometry (1986). (CONF- 
8606236—). Contract AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

The main problem that the detector circuit modifications 
overcomes is that the actual mass spectrum of DFTPP has mass 
442 as the base mass, where EPA requires that mass 198 be the base 
mass. By use of the modified circuit, mass 442 can be attenuated to 
make mass 198 the base mass without affecting the rest of the mass 
spectrum. As previously mentioned, when the ion abundance crite- 
ria are met by detuning the ion source, the sensitivity is greatly af- 
fected. However, with the detector circuit modification the sensi- 
tivity of the instrument is essentially the same whether the instru- 
ment is tuned for DFTPP ion abundance criteria or optimum per- 
formance. A signal-to-noise ratio of 63:1 for m/z 298 was demon- 
strated for 100 pg of methyl stearate under optimum tune while a 
ratio of 50:1 was shown for the DFTPP tune. The result for BFB 
ion abundance criteria is of equal accuracy and reproducibility. 


31234 A GC/MS design for the analysis of volatile and 
extractable organics without column conversion. Ternes, 
T.N.; Grindstaff, Q.G.; Jones, M.P.; Almond, M.F.; Kearns, 
M. (Plant Lab., Oak Ridge Y-12 Plant, Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN 37831). pp 197-198 of 
Proceedings of the 34th annual conference on mass spec- 

trometry and applied topics. E. Lansing, MI; American So- 
ciety for Mass eee? (1986). S CONF- 8606236—). 

Contract AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

At present, EPA specifies packed columns for the GC/MS 
methods, but fused silica capillary culumns (FSCC) are now being 
utilized for the extractable organics since both the acid and base/ 
neutral fractions can be analyzed on the same column with good 
separation. However, the packed columns used for the volatiles are 
not temperature compatible with the FSCC and the FSCC is not 
readily adaptable to purge-and-trap systems. As an alternative, the 
authors have investigated the application of a wide bore capillary 
column (WBCC) for the volatiles analysis and its compatibility with 
a FSCC. With the WBCC and FSCC installed, a lab could be pre- 
pared for either environmental analysis. The WBCC used is an 
SPB-1 loaded borosilicate glass capillary column, 60 meters long, 
0.75 mm ID, and 1.0 pm film thickness. 


31235 Particulate analysis via sputter atomization/reso- 
nance ionization mass spectrometry. Goeringer, D.E.; Chris- 
tie, W.H.; Mc Kown, H.S. (Oak Ridge National Lab., Oak 
Ridge, TN 37831). pp 164-165 of Proceedings of the 34th 
annual conference on mass spectrometry and applied topics. 
E. Lansing, MI; American Society for Mass Spectrometry 
(1986). (CONF-3606236—). Contract AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Monitoring trace elements in small samples requires ultra- 
sensitive detection methods. Sputter atomization/resonance ioniza- 
tion mass spectrometry (SA/RIMS) is a highly sensitive technique 
for elemental and isotope ratio analyses. A conceptual diagram of 
the technique, which combines ion beam sputtering, resonance ioni- 
zation, and mass spectrometry, is shown. A pulsed beam of high- 
energy primary ions bombards the sample to produce a plume of 
neutral atoms. The cosine distribution of sputtered neutrals is inter- 
sected and ionized by a synchronized, pulsed laser beam tuned to a 
resonant transition in the sample atoms. Laser-generated ions are 
then extracted into a mass spectrometer for mass analysis. Use of a 
micro-focused primary beam enables small particles to be sampled 
individually; the pulsed nature of the beam allows its duty cycle to 
be matched with that of the laser resulting in efficient sample utili- 
zation. The pulsed laser generates the high power necessary to se- 
lectively ionize 100% of the intersected atoms. Mass analysis of the 
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laser-generated ions provides the capability for isotope ratio meas- 
urements. 


31236 ANGAL:; An automated laboratory for noble gas 
isotope dilution mass spectrometry. Leich, D.A.; Hunt, G. f. 
Mc Crory, G.; Stuckemeyer, S.R.; Velsko, C. (Lawrence 
Livermore National Lab., Livermore, CA 94550). pp 146- 
147 of Proceedings of the 34th annual conference on mass 
spectrometry and applied topics. E. Lansing, MI; American 
Society for Mass Spectrometry (1986). (CONF- 8606236—). 
Contract W-7405-ENG-48. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Isotope dilution mass spectrometry (IDMS) of noble gases 
has proven to be an important addition to the suite of analytical 
techniques applied to gas diagnostics of nuclear tests. The tech- 
nique requires isotopic analyses of samples that have been spiked 
with a known amount of an enriched isotope. Although automation 
is a key feature, the ANGAL (automated noble gas analysis labora- 
tory) project actually sprang from an unrelated technical consider- 
ation: the problem of sample memory. Because the authors have 
been analyzing both spiked and unspiked samples in the same mass 
spectrometer, they have always observed a small residual of spike 
in the unspiked sample analyses. This has severely limited our abili- 
ty to measure isotopic abundances of the normally rare isotopes 
that constitute the spike. It is clearly preferable to analyze all 
spiked samples in one mass spectrometer and all unspiked samples 
in a second mass spectrometer. Thus the ANGAL project was con- 
ceived with the objective of redesigning our IDMS laboratory in 
order to add a second mass spectrometer and to automate the valve 
operations and other procedures as much as possible. 


31237 Analysis of derivatized metabolites of polynuclear 
aromatic hydrocarbons by GC and GC/MS. Chess, E.K.; 
Thomas, B.L.; Springer, D.L.; Mann, D.B.; Hendren, D.J.; 
Bean, R.M. (Biology and Chemistry Dept., Pacific North- 
west Lab., Richland, WA 99352). pp 76-77 of Proceedings 
of the 34th annual conference on mass spectrometry and ap- 
plied topics. Lansing, MI; American Society for Mass Spec- 
ater (1986). CONF. 8606236—). Contract AC06- 
76RL01830. 
From 34. annual conference on mass spectrometry and allied 
topics; pgm OH, USA (8 Jun 1986). 

A number of recent scientific studies have correlated the 
carcinogenic potential of certain organic compounds with the abili- 
ty of their metabolites to form chemical bonds with deoxyribonu- 
cleic acids (DNA). The correlations are strong enough to suggest 
that analysis of DNA for bound metabolites can provide an esti- 
mate of individual exposure to carcinogens. Although some meth- 
ods have very recently evolved for determining total DNA bind- 
ing, methods are not readily available for the identification of the 
bound organic compounds because of the very low concentrations 
involved. Concentrations of adducted compounds in environmental- 
ly-exposed tissues are typically on the order of one adduct per 10/ 
sup 6/ to 10/sup 7/ DNA bases (about 0.1 to 1 nanograms per mil- 
ligram of DNA). The authors are currently developing methodolo- 
gies that will allow analysis of the metabolites after hydrolysis from 
the DNA by gas chromatography (GC) and GC/mass spectrometry 
(GC/MS). The objective of the research is to develop methods for 
the dosimetric analysis of DNA-adducts that will permit identifica- 
tion and quantification of the adducted species, permitting estimates 
of exposure to individual carcinogenic compounds. 


31238 Studies with a hybrid tandem mass spectrometer of 
QEB geometry. Glish, G.L.; Mc Luckey, S.A. (Analytical 
Chemistry Div., Oak Ridge "National Lab., Oak Ridge, TN 
37830). pp 25-26 of Proceedings of the 34th annual confer- 
ence on mass spectrometry and a topics. E. Lansin; 
MI; American Society for Mass Spectrometry (1986 6. 
(CONF-8606236—). Somes AC05-840R21400. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

The addition of the quadrupole mass filter to the front of the 
MSS50 provides a number of new capabilities which significantly en- 
hance the instrument as a research tool. Some of these capabilities 
are listed below: 1. unit mass resolution parent ion selection with 
high mass resolution daughter ion analysis; 2. elimination of spuri- 
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ous peaks common to constant B/E linked scans; 3. ion/molecule 
reactions subsequent to the first stage of mass analysis; 4. variable 
collision energy collision activated dissociation (CAD) and colli- 
sional activation (CA) in the eV range; 5. eV collision energy CAD 
followed by keV collision energy CAD; 6. eV collision energy CA 
followed by keV collision energy CAD; and 7. CAD of ion/mole- 
cule reaction products from the first reaction region. 


31239 Separation of binary gas mixture into two high- 
purity products by a new pressure adsorption cycle. 
Cen, P.L.; Yang, R.T. (State Univ. of New York, Buffalo). 
Sepa ration Science and Technology; 21: No. 9, 845-864(1986). 
Callen AC21-83MC20183. 

Binary mixtures can be separated into two high-purity prod- 
ucts by a new pressure swing adsorption (PSA) cycle. The product 
purity depends on the purge/feed ratio of the respective gases in 
the PSA cycle. The process characteristics of the new PSA cycle, 
using activated carbon as the sorbent, can be adequately predicted 
by an equilibrium model. 10 references, 5 figures, 7 tables 


4002 Inorganic, Organic And Physical Chemistry 


—_ ALSO TO CITATION(S) 29905, 29940, 29963, 30492, 31298, 31316, 


31240 (AD-A—177546/9/XAB) Relationship among poly- 
mer-polymer interaction energy densities and the deuterium 
isotope effect. Technical report. Lin, J.L.; Roe, R.J. (Cincin- 
nati Univ.. OH (USA). Dept. of Materials Science and Ea- 
aoe. 20 Feb 1987. 28p. (TR—6). NTIS, PC A03/MF 
AOl. 


Cloud points for the mixtures of polystyrene and poly-alpha- 
methylstyrene and of polybutadiene and poly-alpha-methylstyrene 
were measured, and the data were analyzed to determine the inter- 
action energy densities for these two pairs of polymers. In conjunc- 
tion with the value for the pair polystyrene-polybutadiene previous- 
ly determined, it is shown that the relationship is obeyed fairly 
well. To study the deuterium isotope effect on polymer miscibility, 
a matching pair of deuterated and hydrogeneous polystyrenes of 
closely similar structure were prepared by reacting a pre-formed 
polystyrene with either deuterated benzene or ordinary benzene. It 
was found that cloud points for the mixtures of polystyrene and 
poly-alpha-methylstene were not affected by the deuteration of pol- 
ystyrene but the mixtures of polystyrene and poly(vinyl methyl 
ether) showed an appreciable deuterium isotope effect. 


31241 (AD-A—177550/1/XAB) Quantum-chemical inves- 
tigations of the mechanism of cationic polymerization and 
theoretical prediction of crystal densities and decomposition 
pathways of energetic molecules. Annual report, 1 October 
1985-30 September 1986. Kaufman, J.J. (Johns Hopkins 
Univ., Baltimore, MD (USA)). 15 Mar 1986. 63p. NTIS, PC 
A04/MF AO1. 

Conversion of Additional Programs to CRAY Vector Super- 
computers and Program Enhancements, MRD-CI Calculations for 
the Propagation Step in Cationic Polymerization of Energetic Oxe- 
tanes, NMR Spectra of Oxetanes, Ab-Initio Atom-Class - Class Po- 
tential Functions and Independent Confirmations of the Validity of 
Our Ab-Initio MODPOT/VRDDO Energy Partitioned Method 
For Intermolecular Interactions, Geometry Optimization at the 
MC-SCF/CI Level, POLY-CRYST. The author developed and im- 
plemented a new approach based on localized occupied and virtual 
orbitals in the interaction region with the remainder of the localized 
molecular orbitals being folded into an effective CI. Hamiltonian. 
This method is completely general and applicable to reactions and 
molecular decompositions of energetic compounds for ground and 
electronically excited states. We initiated a major research effort on 
ab-initio MRD-CI calculations on opening the ring of oxetane or 
protonated oxetane and on the opening of the protonated oxetane 
ring in the course of interaction with oxetane. We have carried out 
MRD-CI calculations for a great many geometries for various paths 
of attack for the system oxetane plus protonated oxetane ring (ring 
A’) varied the internuclear distance between the rings and the 
angle between the plane of the oxetane (ring 'B’) and the plane of 
the protonated oxetane ring. 
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31242 (CONF-870516—8) SOF, production in spark 
breakdown of SF¢/O. mixtures. Sauers, I. (Oak Ridge Na- 
tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
8p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009685. 

From 5. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (3 May 1987). 

Data are reported on the production of thionyl-tetrafluoride 
(SOF,) after spark discharges in SFe/O2 mixtures for added oxygen 
contents of 0, 1, 2, 5, 10, and 20%. All measurements were made 
for fixed total pressure, P = 133 kPa (1,000 Torr) and for spark 
energy of 8.7 J per spark. The SOF, by-product increases with in- 
creasing O2 content and becomes the most abundant oxyfluoride 
decomposition product when [O2] > 11%. The net yields for SOF, 
formation range from 0.18 x 10~® mol . J~! at 1% On content to 
10.45 x 10-® mol . J~' at 20% Oz content. The mechanism for SOF, 
production appears to involve the reaction of SF,, an important ini- 
tial product of SFe discharges, with atomic oxygen. A simple 
model which includes a fluorine depletion reaction resulting from 
oxygen addition gives good agreement with the SOF, yield de- 
pendence on oxygen content. Comparison of the SOF, spark yield 
with other discharges (arc and corona) is also made. 


(DOE/ER/13126—T3) Friedel Craft's synthesis 
and characterization of some acene quinone compounds, Gal- 
leguillos, R.; Litt, M.; Rickert, S.E. (Case Western Reserve 
Univ., Cleveland, OH (USA). Dept. of Macromolecular Sci- 
ence). 1987. Contract AC02-83ER13126. 23p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87009444. 

The synthesis and characterization of some linear acene 
quinones of up to nine fused rings prepared by the Friedel-Craft’s 
reaction of hydroquinone (HQ) and 1,4,9,10 tetrahydroxy anthra- 
cene (THA) with pyromellitic dianhydride (PMDA), and fused 
AICls, was carried out. The intermediate product of the reaction of 
THA and PMDA, 1,4 dihydroxy anthraquinone, 6,7 dicarboxylic 
acid (DADCA) was also isolated and its synthesis optimized. This 
material was reduced to 1,4,9,10-tetrahydroxy anthracene 6,7-dicar- 
boxylic acid (TADCA) and further dehydrated to its anhydride 
(TADCAmh). These compounds contain the necessary chemical 
functionalities which may lead to the facile ‘Synthesis of higher mo- 
lecular weight quinones. These acene quinones show electronic 
spectral absorptions extending far into the NIR region, an indica- 
tion of their long conjunction length. 


31244 (DOE/ER/45254—1) Staging in layer intercalates: 
Progress report. (Pennsylvania Univ., Philadelphia (USA). 
Dept. of Materials Science and Engineering). Apr 1987. 
Contract FG02-86ER45254. 4p. NTIS, PC A02/MF A0O1; 1; 
GPO Dep. File Number DE87009652. 

Differences were studied in the elastic contribution to the in- 
plane 2-body attractive interaction associated with local strain fields 
around isolated Li ions intercalated into graphite and TiS:. This 
was done by comparing the concentration of stage 1 


package thicknesses for the compounds Li/sub x/C, and Li/sub x/ 
TiS:. 


31245 (LA-UR—86-4142) Second harmonic and sum fre- 
quency generation on dye-coated surfaces 

non-co excitation 

Nguyen, D.C.; Keller, R.A.; Nogar, N.S. (Los 

tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
4p. (CONF-861038—8). NTIS, PC A02/MF AO0Ol1; 1; GPO 
Dep. File Number DE87003725. 

From OSA/APS international laser science conference; Se- 
attle, WA, USA (20 Oct 1986). 

Doubly resonantly enhanced sum frequency generation from 
rhodamine 6G monolayers adsorbed on glass substates is compared 
with resonantly enhanced second harmonic generation using a col- 
linear excitation geometry. Second harmonic and sum frequency 
generation with a non-collinear excitation geometry is also reported 
where spatial filtering of the non-collinear output is shown to in- 
crease the scattered light rejection by more than 4 orders of magni- 
tude. 
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31246 (LBL—20345, pp 164) Partial specific volume and 
preferential hydration of low density lipoprotein subfractions. 
Kahlon, T.S.; Adamson, G.L.; Glines, L.A.; Orr, J.R.; Lind- 
gren, F.T. Apr 1986. NTIS, PC A12/MF AO1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Partial specific volume (v vector) was determined for five 
LDL subfractions (n = 5-7) and evaluated preferential hydration (n 
= 2) for LDL subfraction 3 in normolipoproteinemic subjects in 
order to characterize these highly atherogenic components of the 
human plasma lipoprotein spectra. The preferential hydration of li- 
poprotein subfraction 3 in NaCl-H2O solution was 2.9 to 4.8 wt%, 
whereas values were much lower (0.3-0.6 wt%) in 0.196 M NaCl- 
Xm NaBr-H2O solvent system. It was observed that the linearity of 
eta F° vs. rho may not be valid solvents NaCl-NaBr-H2O of density 
as high as 1.4744 g/ml. Thus, flotation velocity data using extreme 
salt concentrations (1.4744 g/ml and higher) may be viewed with 
caution. 


31247 (UCID—21060) Thermodynamics of irreversible 
processes and transport phenomena. Miller, D.G. (Lawrence 
Livermore National Lab., CA (USA)). Mar 1987. Contract 
W-7405-ENG-48. 99p. NTIS, PC A05. File Number 
DE87009981. 

This series of lectures is concerned with a macroscopic gen- 
eralization of thermodynamics and its application to the understand- 
ing of irreversible processes. Very little is said about statistical 
theories. A linear description of irreversible processes is used. This 
linear theory describes most of the transport processes of physics 
and chemistry very well, and within the same general framework. 
Except so close to equilibrium to be uninteresting, chemical reac- 
tions are too far from equilibrium to be linear. We will thus not dis- 
cuss chemical reactions, except perhaps as an example. However, 
their study, by techniques which had their origin in the linear 
theory, is extremely interesting; it leads to speculations on the 
origin of biological structures. 


31248 Dissociation of dense liquid nitrogen. Ross, M. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Journal of Chemi- 
cal Physics; 86: No. 12, 7110-7118(15 Jun 1987). Contract W- 
7405-ENG-48. 

A theoretical model has been derived to examine the disso- 
ciation of shock-compressed liquid nitrogen. An important feature 
of the model is the introduction of a binding energy for the atomic 
state which leads to a volume-dependent dissociation energy. Cal- 
culated shock pressures and shock temperatures are in agreement 
with experiment. The model correctly predicts the highly unusual 
feature of a reflected shock point lying above the principal Hugon- 
iot and of a decrease in the temperature of a reflected shock. The 
shock cooling is shown tc be the consequence of the volume de- 
pendent dissociation energy. The overall transition is from a molec- 
ular to a metallic liquid. 


31249 Synthesis and structure of the linear tetranuclear 
cluster [((MoO.S,)2Fe.S,]*: implications for aqueous Mo-Fe- 
S chemistry. Anglin, R.J.; Kurtz, D.M. Jr.; Kim, S.; Jacob- 
son, R.A. (Iowa State Univ., Ames). Inorganic Chemistry; 
26: No. 10, 1470-1472(20 May 1987). Contract W-7405- 
ENG-82. 

Recent interest in and explorations of the chemistry of Mo, 
Fe, and S have been stimulated by inter alia the MoFe cofactor of 
nitrogenase. Although the structure of this cofactor remains un- 
solved, the aforementioned explorations have led to several novel 
polynuclear Mo-Fe-S clusters of the so-called linear and cubane 
types. During the authors explorations of aqueous and enzyme-me- 
diated assembly of Fe-S and Mo-Fe-S clusters, the authors noted 
the development of a novel absorption spectrum in aqueous mix- 
tures containing salts of Fe(II) and MoO/sub 4-x/S/sub x/* (x = 
2-4) at basic pHs. Subsequent isolation and characterization of this 
absorbing species showed it to be [((MoO2S:),Fe2S:]*. This cluster 
represents the first example of a linear tetranuclear Mo-Fe-S clus- 
ter, the first discrete, well-characterized species isolated from aque- 
ous reaction of Fe* and MoS,*, the first direct evidence that Fe** 
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accelerates the hydrolyses of MoO/sub 4-x/S/sub x/* (x = 2-4), 
and trapping of the products of these hydrolyses. 


31250 Comparison of carbonate, citrate, and oxalate 
chemical routes to the high-T/sub c/ metal oxide supercon- 
ductors La/sub 2-x/Sr/sub x/CuQ,. Wang, H.H.; Carlson, 
K.D.; Geiser, U.; Thorn, R.J.; Kao, H.C.I.; Beno, M.A.; 
Monaghan, M.R.; Allen, T.J.; Proksch, R.B.; Stupka, D.L.; 
Williams, J.M. (Argonne National Lab., IL). Inorganic 
Chemistry; 26: No. 10, 1474-1476(20 May 1987). Contract 
W-31-109-ENG-38. 

In this communication the authors compare the carbonate, 
citrate, and oxalate solution techniques for the synthesis of the 
high-T/sub c/ compounds La/sub 2-x/Sr/sub x/CuQ,. The super- 
conducting properties of the compounds are determined as much 
by the oxygen stoichiometry as by the metal stoichiometry, and 
therefore, the sintering and annealing temperatures and Os partial 
pressures all influence the conductive properties of the materials. 


31251 Heats of reaction of Cp*(PMes)Ir(R\H) (R = 
CeHs, CeHi:, and H) with HCl, CCL, CBrs, and CHsI. A so- 
lution thermochemical study of the C-H insertion reaction. 
Nolan, S.P.; Hoff, C.D.; Stoutland, P.O.; Newman, L.J.; Bu- 
chanan, J.M.; Bergman, R.G.; Yang, G.K.; Peters, K.S. 
(Univ. of Miami, Coral Gables, FL). Journal of the American 
Chemical Society; 109: No. 10, 3143-3145(13 May 1987). 
Contract AC03-76SF00098. 

A number of coordinatively unsaturated transition-metal 
complexes have been found to insert into carbon-hydrogen bonds, 
leading to stable hydrido alkyl metal complexes as shown in eq 1. 
In such reactions, the sum of the M-H and M-C bond M + R-H > 
R-M-H dissociation energies in R-M-H must be comparable to, or 
larger than, the energy of the alkane C-H bond which is broken. 
This is the driving force for C-H activation and must be on the 
order of 110 kcal/mol for reaction to occur. Values have been ob- 
tained for some first-row transition-metal-alkyl (=30 kcal/mol) and 
metal-hydride(=60 kcal/mol) bond strengths, but less information 
has been available for the second- and third-row metals. The au- 
thors now wish to report thermochemical studies which provide a 
precise value of the difference between the metal-carbon and metal- 
hydrogen bond energies in Cp*(PMes)Ir(H)(R) complexes and rea- 
sonable estimates for the absolute values of these and several other 
Ir-X bonds (X = H, Cl, Br, I, CeHi:, and eCHs). 


31252 Revised classical binary nucleation theory for 
aqueous alcohol and acetone vapors. Wilemski, G. (Physical 
Sciences Inc., Andover, MA). Journal of Physical Chemistry; 
91: No. 10, 2492-2498(7 May 1987). Contract AC02- 
84ER 13154. 

A revised classical theory of binary nucleation is used to cal- 
culate conditions for the onset of nucleation in aqueous methanol, 
ethanol, 1-propanol, and acetone mixtures. The theory implicitly 
accounts for surface enrichment of clusters through the use of the 
Gibbs adsorption equation and uses only bulk thermodynamic prop- 
erties. Very good agreement with diffusion cloud chamber results is 
found for all four systems, demonstrating the adequacy of using the 
bulk surface tension to predict nucleation onset at low nucleation 
rates. Calculated onset of ethanol/water nucleation at higher rates 
also agrees acceptably with shock tube data. Unphysical behavior is 
calculated at very high nucleation rates and/or for very nonideal 
mixtures, limiting the range of applicability of the theory. 


31253 Multiphoton ionization of jet-cooled iodine. Miller, 
J.C. (Oak Ridge National Lab., TN). Journal of Physical 
Chemistry; 91: No. 10, 2589-2592(7 May 1987). Contract 
AC05-840R21400. 

The spectroscopy of Iz, rotationally and vibrationally cooled 
in a supersonic expansion, was proved by multiphoton ionization 
mass spectroscopy. A new band system, in the vicinity of the 
Dalby bands, has been characterized and the upper level tentatively 
assigned to the O/sub g/(?II/sub g/)no state. Fragmentary spectra 
of the B *II/sub 0* u/ valence state and other unidentified gerade 
Rydberg states have also bee observed. No evidence for I2-rare gas 


clusters was obtained, presumably because of fast predissociation 
channels. 
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31254 Photoelectron spectra of Xe. obtained by resonant- 
ly enhanced multiphoton ionization. Dehmer, P.M.; Pratt, 
S.T.; Dehmer, J.L. (Argonne National Lab., IL). Journal of 
Physical Chemistry; 91: No. 10, 2593-2598(7 May 1987). Con- 
tract W-31-109-ENG-38. 

The two-photon resonant, three-photon ionization spectrum 
of Xe. determined in the wavelength region of Xe* 5d and 6p 
states shows a number of molecular band systems that display dis- 
crete vibronic structure. Photoelectron spectra determined via five 
of these band systems provide new information on the dissociation 
energies of the dimer ion states that dissociate to Xe 1S + Xet 
2P°%/sub 3/2/ or ?P%/sub 1/2/. In particular, the present photoelec- 
tron spectra provide the first observation of the weakly bound Xe2 
*C*II/sub 3/2u/ and D?Z/sub 1/2g/* states. In addition, it is 
shown that, by judicious choice of the resonant intermediate state, 
it is possible to probe the potential energy curves of the ionic states 
in regions that are not accessible from the ground state due to poor 
Franck-Condon overlap. 


31255 Effect of silica support on Ru-Cu cluster morphol- 
ogy as determined by catalytic activity. Hong, A.J.; Rouco, 
A.J.; Resasco, D.E.; Haller, G.L. (Yale Univ., New Haven, 
CT). Journal of Physical Chemistry; 91: No. 10, 2665-2671(7 
May 1987). Contract AC02-81ER 10829. 

Several silica supports impregnated with 1% Ru and a 1:1 
atomic ratio of Ru:Cu in the bimetallic catalysts have been charac- 
terized by He chemisorption, temperature programmed desorption 
and re-reduction, and several catalytic reactions of varying struc- 
ture sensitivity. Clusters of Ru-Cu on one of the silicas, Cab-O-Sil 
HSS, is distinguished by the fact that only on this support is hydro- 
gen chemisorption suppressed by added Cu. It is postulated that the 
morphology of the Ru-Cu clusters on HS5 involves a Cu-rich mix- 
ture of Ru and Cu on a Ru core. Clusters of Ru-Cu on other silicas 
appear to be more heterogeneous and have an associated pure Cu 
phase. Hydrogen spillover occurs with the latter morphology and 
both hydrogen chemisorption and spillover are suppressed by the 
morphology of clusters on HSS. 


31256 Covered clusters: the composition of hydrogenated 
iron and nickel clusters. Parks, E.K.; Nieman, G.C.; Pobo, 
L.G.; Riley, S.J. (Argonne National Lab., IL). Journal of 
Physical Chemistry; 91: No. 10, 2671-2674(7 May 1987). Con- 
tract W-31-109-ENG-38. 

The composition of hydrogenated and deuteriated iron and 
nickel clusters are reported for clusters in the 6 to 260 atom size 
range. Full surface coverage (i.e., one adsorbate atom for every sur- 
face metal atom) is found for iron clusters up to about 80 atoms, 
while larger clusters show decreasing coverage with increasing 
cluster size. In contrast, full coverage is found for the larger nickel 
clusters. These results are discussed in terms of cluster structure, 
and a possible connection is made to the different catalytic behavior 
seen for these two metals. 


31257 Structural and molecular mechanics studies of 
bis(dibutyl phosphato)aquastrontium-18-crown-6 and analo- 
gous alkaline-earth-metal complexes. Burns, J.H.; Kessler, 
R.M. (Oak Ridge National Lab., TN). Inorganic Chemistry; 
26: No. 9, 1370-1375(6 May 1987). Contract ACO0S5- 
840R21400. 

The stability of bis(dibutyl phosphato)aquastrontium-18- 
crown-6 (1) has been compared with analogous real and hypotheti- 
cal alkaline-earth-metal complexes by use of molecular mechanics 
calculations. Trial molecular structures from which energy minimi- 
zation proceeded were obtained by crystal structure analysis of 1 
and from its previously analyzed Ba analogue. Existence of these 
molecules in solution was also verified by IR and NMR spectra. 
Crystals of 1 are monoclinic, P2:/c, with a = 9.23 (1) A, b = 27.24 
(3) A, c = 31.55 (3) A, B = 94.95 (6°, and Z = 8. In the two 
independent molecules of the crystal each Sr* ion is coordinated 
by six O atoms of a crown ether, by two monodentate dibutyl 
phosphato ions, and by one H2O molecule. The differences in cal- 
culated total energies among these complexes are due primarily to 
the Coulombic contributions, the strain in the crown molecules 
being relatively unimportant within wide geometrical limits. An es- 
timate of the selectivity of the crown/dibutyl phosphate combina- 
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tion among the hydrated alkaline-earth-metal ions suggests that 
they are selected in the order Ba > Sr > Ca > Ra > Mg. 


31258 1,1-dithiocarboxylate ligand with an easily deriva- 
tizable group. Synthesis and _ structure of  tris[2- 
(ethylamino)cyclopent-1-ene-1-dithiocarboxylato Ibismuth(IID. 
Bharadwaj, P.K.; Musker, W.K. (Univ. of California, 
Davis). Inorganic. Chemistry; 26: No. 9, 1453-1455(6 May 
1987). Contract AC03-76SF00472. 

2-Aminocyclopent-1-ene-1-dithiocarboxylic acid (ACDA), a 
compound having antifungal properties, forms complexes with tran- 
sition metals (Ni(II, Ptdin, Pad, Mo(VI) that were believed to 
be monomeric, neutral species with S,S rather than N,S bonding to 
the metal. However, no crystallographic information on any of 
these complexes was obtained because of their limited solubility in 
common organic solvents. However, it is easy to derivatize the 
amine group of the ligand by transamination reactions to give spe- 
cies having a variety of substituents at the nitrogen atom. These de- 
rivative give complexes with improved solubility characteristics. As 
part of a research program to develop a radiopharmaceutical that 
can bind strongly to both Pb({II) and Bi(III) and, in addition, have 
latent functionality to bind to a suitable carrier, the authors have 
prepared and determined the crystal structure of the Bi(III) com- 
plex of 2-(ethylamino)cyclopent-1-ene-1-dithiocarboxylic acid 
(EACDA). This also appears to be the first crystal structure of a 
dithiocarboxylate complex with a non transition metal that has been 
reported. 


31259 Ammonolysis of niobium(V) bromide. Maya, L. 
(Oak Ridge National Lab., TN). Inorganic Chemistry; 26: 
No. 9, 1459-1462(6 May 1987). Contract AC05-840R21400. 

Niobium nitrides and carbonitrides are materials with desira- 
ble properties such as hardness, thermal stability, and particularly, 
in the case of cubic forms, superconductivity. The ammonolysis of 
niobium halides provides a synthetic route to the nitride. This has 
been previously examined by Fowles and Pollard, who found, 
through tensimetric determinations, that the initial ammonolytic re- 
action leads to the ammonia-soluble derivative NbCls(NH2):. Evap- 
oration of the ammonia left a solid residue that, upon thermal treat- 
ment, produced NbN. Additional work by Allbutt and Fowles 
showed that long-term ammonolysis leads to an insoluble residue 
having a formula corresponding to NbBr(NH2),NH. (The structure 
of a similar tantalum analogue has been recently established.) More 
recent developments in this area include the work of Sinitsyna, 
who performed dry ammonolysis reactions between the niobium 
halides and an excess of the corresponding ammonium halide to 
produce niobium halide nitrides, NbNX2. Finally, Grebtsova et al. 
studied the thermal conversion of the ammonolysis residue of 
NbCls into NbN by a variety of techniques. The present work was 
undertaken to better characterize the ammonolytic intermediates as 
well as the thermal decomposition products and also to explore the 
use of these intermediates in the preparation of derivatives that 
could be converted into carbonitrides similar to previous work in 
the titanium system. 


31260 Structures and energies of main group metal 
formyl complexes. The mechanism of the reaction of LiH 
with CO. An ab initio study. Kaufmann, E.; Von a 
P.R.; Gronert, S.; Streitwieser, A. Jr.; Halpern, M . rie- 
drich-Alexander-Universitaet, Erlangen-Nuernberg, West 
Germany). Journal of the American Chemical Society; 109: 
No. 9, 2554-2559(29 Apr 1987). Contract AC03-76SF00098. 

Formyl complexes, MCHO, of first- and second-row metals 
and metal hydrides (M = Li, BeH, BH2, Na, MgH, AlH2) have 
been investigated by means of ab initio calculations (MP2/6- 
31+G*//6-31G* and lower levels). Both eta? (i.e., bridged) and 
eta’ coordination of the metals are found: the former is favored by 
larger electronegativity differences between the metal and the 
formyl carbon. Such eta? coordination is characterized by rather 
long CO bonds, significant alkoxy-carbene character in the formyl 
group, and a bridging energy of about 5-8 kcal/mol for M = BeH 
and AlH2. The formyl carbon-metal interactions are predominantly 
ionic. The insertion reaction of CO into the LiH bond, a model for 
similar processes in transition-metal compounds, proceeds via an 
initially formed linear coordination complex, HLi-CO, and a three- 
membered ring transition structure.d The latter lies energetically 
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about 19 kcal/mol above the complex. The overall activation and 
reaction energies from LiH + CO to the formyllithium product, 
LiCHO, are +13 and -3 kcal/mol, respectively. The energies of the 
reaction of the other metal hydrides with CO to form the corre- 
sponding formyl compounds are all endothermic by about 1-7 kcal/ 
mol. Thus, with the exception of M = Li, all the formyl complex- 


es, MCHO, are thermodynamically unstable, but they may be ob- 
servable at lower temperatures if the activation energies for the loss 
of CO are comparable to that of LiCHO (about 16 kcal/mol). 


31261 Carbon-13 chemical shielding tensors in polycyclic 
aromatic compounds. 1. single-crystal study of pyrene. Carter, 
C.M.; Alderman, D.W.; Facelli, J.C.; Grant, D.M. (Univ. of 
Utah, Salt Lake City). Journal of the American Chemical So- 
ciety; 109: No. 9, 2639-2644(29 Apr 1987). Contract FG02- 
86ER 13510. 

The carbon-13 chemical shielding tensors measured in single- 
crystal pyrene are reported. The two internal bridgehead carbons 
have principal values of 197, 191, and -18 ppm and the four periph- 
eral bridgehead carbons 213, 187, and -7 ppm with respect to liquid 
Me,Si. The high field component of every tensor is determined to 
be perpendicular to the molecular plane, as in benzene. The proton- 
ated carbons have principal values similar to benzene, with the low- 
field components lying approximately along the C-H bonds. The 
rotation of the principal axes away from the C-H bond direction is 
measured experimentally and interpreted by quantum chemical cal- 
culations. By use of a MNDO wave function and the Pople model 
of chemical shielding, the magnitudes of the experimental in-plane 
components are reproduced very well and the calculated orienta- 
tions of the principal axes are consistent with the experimental data. 
The results reported here demonstrate that the measurement of *C 
shielding tensors in polycyclic aromatic compounds can be used as 
a measurement of the aromatic character of bonds adjacent to *C 
nuclei. 


31262 Effect of correlated proton jumps on the zero field 
NMR spectrum of solid p-toluic acid. Jarvie, T.P.; Thayer, 
A.M.; Millar, J.M.; Pines, A. (Lawrence Berkeley Lab., 
CA). Journal of Physical Chemistry; 91: No. 9, 2240-2242(23 
Apr 1987). Contract AC03-76SF00098. 

Zero field NMR spectra of polycrystalline p-toluic acid are 
compared to computer simulations assuming static, uncorrelated, 
and correlated motions for the protons in the hydrogen-bonded 
dimers. Correlated jumps seem the most reasonable, in agreement 
with previous work on single crystals. 


31263 Neutron scattering analysis of bacterial lipopoly- 
saccharide phase structure. Changes at high pH. Hayter, J.B.; 
Rivera, M.; McGroarty, E.J. (Oak Ridge National Lab., 
TN). Journal of Biological Chemistry; No. 11, 5100-5105(15 
Apr 1987). 

The aggregate structure of lipopolysaccharide isolated from 
an Re strain of Escherichia coli was examined at different pH 
values using small angle neutron scattering. At pH values of 6 and 
7.4, angle-averaged scattering of the sodium salt of this isolate was 
consistent with randomly coiled tubular micelles approximately 100 
A in diameter. At pH 9.1, however, Kratky analysis of the scatter- 
ing data was distinctly different and consistent with pairing of uni- 
form tubular micelle sections of length 1440 and 110 A in diameter. 
Contrast variation measurements of the micelles yielded an average 
micellar weight of the sample at pH 9.1 of approximately 1.11 X 
10(7) daltons and suggested that the aggregates were tubular mi- 
celles of size and length similar to that derived from the scattering 
intensity data. Anisotropic scattering patterns of samples under 
shear indicated a rigidification of the micelles as the pH was in- 
creased to 9.1 and the temperature decreased from 25 to 10 degrees 
C. The rotational diffusion constants deduced from the observed 
shear anisotropy indicate that the structure at pH 9.1 must have 
smallest and largest dimensions which differ by at least an order of 
magnitude, ruling out spherical or moderately ellipsoidal structures. 
Analysis of the shear rate needed to induce anisotropic scattering 
indicated that the stiffness length of the micelles at pH 9.1 was ap- 
proximately 1000 A and decreased at higher and lower pH values. 
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31264 Thermodynamic analyses of the structure and 
growth of asymmetric linear short-chain lecithin micelles 
based on small-angle neutron scattering data. Lin, T.; Chen, 
S.; Roberts, M.F. (Massachusetts Institute of Technology, 
Cambridge). Journal of the American Chemical Society; 109: 
No. 8, 2321-2328(15 Apr 1987). 

Small-angle neutron scattering data for a series of five asym- 
metric short-chain lecithins in aqueous solutions are analyzed in 
terms of a thermodynamic model for a system of spherocylindrical 
micelles. This analysis yields five parameters which uniquely char- 
acterize the micellar system formed by each lecithin: No, the aggre- 
gation number of the minimum size micelle; 5/kT, the free energy 
change for a monomer when it is inserted into the cylinder section 
of the micelle; A/kT, the free energy change when No monomers 
aggregate to form a minimum size micelle; R/sub c/, the transverse 
radius of gyration; and N/L, the aggregation number per unit mi- 
celle length. Growth from the minimum micelle size is determined 
by the difference in free energy of monomers in the end caps vs. 
the same number of monomers in the cylindrical section, (A-No 5)/ 
kT. This value is related to the total number of carbons in the fatty 
acyl chains. It is estimated to be 7 for dihexanoylphosphatidylcho- 
line (12 carbons) and increases to 12, 16, and 23 for lecithins with 
13, 14, and 15 carbons, respectively. The conformational nonequi- 
valence of the two fatty acyl chains affects the critical micelle con- 
centrations, the average micelle sizes, and hence the extracted free 
energy parameters. For compounds with the same total number of 
fatty acyl carbons, the longer S/sub N/1 chain species produce 
smaller, more slowly growing micelles with slightly lower critical 
micelle concentrations. This can be understood if the short-chain le- 
cithin molecule in micelles assumes a conformation similar to that 
of the long-chain lecithin in bilayers. 1H NMR data assessing the 
magnetic nonequivalence of the terminal methyl groups are consist- 
ent with this view. 


31265 Solid-state NMR study of acid sites in zeolite Y 
using ammonia and trimethylamine as probe molecules. Earl, 
W.L.; Fritz, P.O.; Gibson, A.A.V.; Lunsford, J.H. (Los 
Alamos National Lab., NM). Journal of Physical Chemistry; 
91: No. 8, 2091-2095(9 Apr 1987). 

Magic angle spinning (MAS) “N NMR of adsorbed ammo- 
nia and trimethylamine has been sued to study Bronsted acid sites 
in a H-Y zeolite. The cross polarization (CP) MAS NMR spectrum 
of NH,* ions in the zeolite exhibits two distinct peaks having chem- 
ical shifts of -353 and -357 ppm relative to nitromethane. The NH,* 
ions responsible for the peak at -357 ppm exhibits the greatest ther- 
mal stability and probably reflects the site of highest acidity. Excess 
NHs in the zeolite gave rise to three additional peaks at -358, -361, 
and -364 ppm which may result from hydrogen bonding of the 
NH,* ions. A broad band with a maximum at -360 ppm was ob- 
served in the Bloch decay spectrum. This band is attributed to a 
hydrogen-bonded form of NHs. A parallel infrared study confirmed 
the presence of NHs* ions, but showed that this technique is not 
able to distinguish between the various types of Bronsted acid sites. 
The spectrum of [((CHs)sN-H]* revealed a single peak at -345 ppm 
which became considerably narrower upon desorption of trimethy- 
lamine at elevated temperatures. The present study clearly demon- 
strates the value of using *N-enriched bases as a qualitative NMR 
probe of acid sites in zeolites; however, its suitability for the quanti- 
tative determination of these sites will require additional experi- 
ments. 


31266 Observation of combination modes in transmission 
IR spectra of CO on supported platinum. Robbins, J.L.; Mar- 
ucchi-Soos, E. (Exxon Research and Engineerin Co., An- 
nandale, NJ). Journal of Physical Chemistry; 91: No. 8, 2026- 
2028(9 Apr 1987). 

Transmission IR spectra of CO on TiO2-supported Pt show a 
weak high-frequency IR band at 2485 cm™! in addition to the previ- 
ously observed terminal and bridging CO IR bands at 2083 and 
1850 cm’, respectively. The 2485-cm™! band is assigned to a com- 
bination band with C-O stretching (2083 cm=*) and Pt-CO stretch- 
ing (402 cm™') character. IR experiments with %C- and 1%O-la- 
beled CO confirm this assignment. The use of combination modes 
to identify low-frequency fundamental vibrations which are masked 
by strong support IR absorption is proposed as a general method. 
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31267 Quantum chemical studies of the effects of elec- 
tron-transferring ligands upon CO chemisorption on Cu(100). 
Rodriguez, J.A.; Campbell, C.T. (Indiana Univ., Blooming- 
ton). Journal of Physical Chemistry; 91: No. 8, 2161-21719 
Apr 1987). 

The chemisorption of CO on a Cu(100) surface and the influ- 
ence of coadsorbed ligands (O, S, Cl, Li, K, and Na) upon the CO 
chemisorption bond have been studied with semiempirical quantum 
mechanical calculations (INDO and extended Huckel) of Cu clus- 
ters. The results indicate that the CO chemisorption bond is domi- 
nated back-donation of electrons from metal orbitals into 27*-de- 
rived orbitals of CO. In agreement with experimental trends, the 
calculations show that the CO heat of adsorption, the CO 7-orbital 
population, the negative charge on the CO molecule, and the metal- 
carbon bond-order index all increase smoothly with increasing posi- 
tive charge of the coadsorbed ligand while the C-O bond-order 
index decreases, and vice versa for negatively charged ligands. 
These results clearly correlate with the extent of m-back-donation 
and are therefore consistent with predictions of the Blyholder 
model. In these calculations, the CO ligand separation is 4.04 A and 
therefore appropriate for medium-range electronic effects. These re- 
sults refine the authors picture of ligand effects in chemisorption 
and demonstrate the utility of INDO chemisorption calculations. 
Recommended methods for any cluster studies of coadsorption ef- 
fects are also described. 


31268 Zero-field NMR of nematic liquid crystals with 
positive and negative magnetic susceptibility anisotropies. 
Thayer, A.M.; Luzar, M.; Pines, A. (Lawrence Berkeley 
Lab., CA). Journal of Physical Chemistry; 91: No. 8, 2194- 
21979 Apr 1987). Contract AC03-76SF00098. 

Nematic liquid crystal systems with positive and negative 
magnetic susceptibility anisotropies are studied by NMR in high 
and zero magnetic fields. The behavior of the system in zero field is 
dictated by the form of the zero-field Hamiltonian, the symmetry of 
the liquid crystal phase, and the initial state of the magnetization. 
Zero-field evolution is initiated both with and without the use of dc 
pulsed fields in the field cycle. Pulsed dc fields are also used to 
remove the effects of residual field inhomogeneities by zero-field 
spin echoes. The order parameters measured in an applied field and 
in the absence of a field are found to be the same within experimen- 
tal error for both types of liquid crystal. 


31269 Synthesis, reactivity, and electrochemical charac- 
terization of [(eta5-C;H;)Ru(eta’-C;H;)(PF.). and [(eta’- 
CsHs)Ru(eta®-C;Hs) (PFs). McNair, A.M.; Boyd, D.C.; 
Bohling, D.A.; Gill, T.P.; Mann, K.R. (Univ. of Minnesota, 
MN). Resale Chemistry; 26: No. 7, 1182-1185(8 Apr 
1987). Contract AC02-83ER 13103. 

During the last few years, the authors have been investigated 
in the syntheses and properties of new [CpM(L)s]* complexes (Cp 
= eta®-cyclopentadienyl, M = Fe, Ru; Ls = 6-electron-donor 
ligand) via the photolytically generated [CpM(S)s]* solvato com- 
plexes (M = Fe, S = CH2Ck; M = Ru, S = CHsCN). One new 
complex that the authors synthesized in high yields via the photo- 
chemical route is [CpFe(CHT)\(PFs) (CHT = eta®-cyclohepta- 
triene). The relative ease of obtaining this material and its favorable 
chemical properties suggested that it would be a good candidate for 
hydride abstraction studies designed to convert the coordinated 
CHT ligand to the coordinated tropylium (trop*) ligand. As the 
authors pursued their chemical investigations, they also became in- 
terested in studying the electrochemical equivalent of the hydride 
abstraction and related processes with the hope of obtaining ther- 
modynamic information that would be useful for the prediction of 
the chemical reactivity of this system. Herein is the initial report of 
these studies and the more successful studies of the [CpRu(CHT)]* 
and [CpRu(trop)]* analogues. 


31270 Catalyst for producing lower alcohols. Rathke, 
J.W.; Klinger, R.J.; Heiberger, J.J.; Ellyn, G. (to U.S. oa 
of Energy, Washingto: mn, DC). US Patent 4,656,152. 7 Apr 
1987. Filed date 26 ; 1983. vp 

This patent describes a pate combination for the reaction 
of carbon monoxide and water to produce lower alcohols. The cat- 
alyst combination comprises a lead heteropolyatomic salt in mixture 
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with a metal formate or a precursor to a metal formate the hetero- 
polyatomic salt is a salt of lead and a polyatomic oxygenate. 


31271 Development of luminescence procedures to evalu- 
ate permeation of multi-ring polyaromatic compounds through 
protective materials. Vo-Dinh, T.; White, D. 4 (Oak Ridge 
National Lab., TN). American Industrial Hygiene Association 
Journal; 48: No. 4, 400-405(Apr 1987). Contract AC0S5- 
840R21400. 

This study describes two practical and simple luminescence 
techniques developed to evaluate the efficacy of protective clothing 
materials against permeation of multi-ring polyaromatic compounds 
contained in heavy oil and petroleum products. The procedures use 
a rapid and simple technique based on room temperature phosphor- 
imetry and fluorescence detection in which a portable fiberoptics 
luminoscope was used. 


31272 Boundary continuity and analytical potentials in 
continuum solvent models. Implications for the born model. 
Ehrenson, S. (Brookhaven National Lab., Upton, NY). Jour- 
nal of Physical Chemistry; 91: No. 7, 1868-1873(26 Mar 
1987). Contract AC02-76CH00016. 

Some implications of imposing dielectric continuity at re- 
gional boundaries in continuous medium solvation models are con- 
sidered. The familiar inverse radial exponential function of Block 
and Walker is examined and shown to be a member of a family of 
functions of similar properties. This family includes the Onsager or 
homogeneous medium function as a special member whose use pro- 
duces the most common type of boundary discontinuity in continu- 
um medium models. Application of various members of this family 
of functions to modify the Born model of ion solvation is described 
as are extensions to dual solvent region models. Near-homogeneous 
medium functions which simultaneously provide continuity and rel- 
atively simple potential expressions are outlined and discussed. 


31273 In situ FTIR spectroscopy of 1-butene and 1,3-bu- 
tadiene selective oxidation to maleic anhydride on V-P-O 
catalysts. Wenig, R.W.; Schrader, G.L. (Iowa State Univ., 
Ames). Journal of Physical Chemistry; 91: No. 7, 1911- 
1918(26 Mar 1987). Contract W-7405-ENG-82. 

The selective oxidation of 1-butene and 1,3-butadiene was 
studied by transmission infrared spectroscopy. Vanadium-phospho- 
rus-oxygen catalysts prepared by the reaction of V2O; with HsPQ, 
in alcohol solution were used. Infrared spectra were collected in 
situ during the flow of 75 cm of 1.5% hydrocarbon-in-air mixtures 
over catalysts having P-to-V ratios of 0.9, 1.0, and 1.1. Reaction 
temperatures from 300 to 400 °C were investigated with 1-butene 
feeds, whereas the highly reactive 1,3-butadiene was studied only at 
300 °C. An adsorbed butadiene species, maleic acid, and maleic an- 
hydride were observed during both olefin partial oxidation studies. 
Evidence was obtained for a second olefin species which had been 
previously observed for in situ n-butane selective oxidation studies. 
Concentrations of adsorbed species were found to vary with cata- 
lyst phosphorus loading, reaction temperature, and time of exposure 
to reaction conditions. 


31274 Is quantum Monte Carlo competitive? Lithium hy- 
dride test case. Barnett, R.N.; Reynolds, P.J.; Lester, W.A. 
Jr. (Lawrence Berkeley Lab., CA). Journal of Physical 
Chemistry; 91: No. 7, 2005-2006(26 Mar 1987). Contract 
ACO03-76SF00098. 

In this Comment the authors point out that quantum Monte 
Carlo (QMC) with fixed nodes can be computationally competitive 
with large-scale state-of-the-art techniques. The authors show this 
with lithium hydride at an internuclear separation of 3.015 bohr as 
a test case. 


31275 Concerning the mechanism of formation of oxygen 
difluoride. Appelman, E.H.; Jache, A.W. (Argonne National 
Lab., IL). kava of the ‘American Chemical Society; 109: 
> 6, 1754-1757(18 Mar 1987). Contract W-31-109-ENG- 


Passage of F2 over ice at temperatures around -50 °C pro- 
duces a mixture of O2, HOF, and OF:, along with small amounts of 
H2O:. The involvement of HOF in the formation of OF. has been 
demonstrated through the use of HOF labeled both with *O and 
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with radioactive ‘*O and with radioactive ‘°F. The reaction that 
produces the OF; has been shown to be F2 + HOF — OF, + HF. 


The OF, contains one fluorine atom from the F2 and one from the 
HOF. 


31276 Clusters containing carbene ligands. 1. Novel 
transformations of carbene ligands at multinuclear metal sites. 
a-activation of C-H and S-C bonds in carbene containing 
thiolatotrisomium carbony! cluster compounds, Adams, R.D.; 
Babin, J.E.; Kim, H. (Univ. of South Carolina, Columbia). 
Journal of the American Chemical Society; 109: No. 5, 1414- 
1424(4 Mar 1987). 

Studies of transition-metal cluster compounds are revealing 
an increasing number of new and unusual ligand transformations 
that involve interactions at two or more metal sites. An understand- 
ing of the scope and mechanisms of these rearrangements will play 
a central role in developing the potential of these compounds to 
serve as reaction catalysts. In their recent studies they have discov- 
ered that the osmium cluster complex Oss(CO)s(us-CO)(us-S) will 
react with NMes by a double C-H activation process to yield the 
product Oss(CO)s-[C(H)NMez](ys-S)(uH)2 which contains a termi- 
nally coordinated secondary aminocarbene ligand. This compound 
has been found to be a precursor for an effective catalyst for the 
exchange of alkyl groups in tertiary amines. They have now dis- 
covered that bis(dialkylamino)methanes can also serve as reagents 
for the introduction of secondary amino-carbene ligands into cer- 
tain osmium cluster complexes and these engage in some very un- 
usual and potentially important multicenter ligand transformations. 
These results are described in detail in this report. 


31277 [Peroxotetraphenylporphinato}manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. Synthe- 
structures, and electronic structures. VanAtta, 


ses, crystal 
RE B.; Strouse, C.F.; Hanson, L.K.; Valentine, J.S. (Univ. of 
California, Los Angeles). Journal of the American Chemical 
Society; 109: No. 5, 1425-1434(4 Mar 1987). Contract AC02- 
76CHO00016. 


The syntheses and X-ray crystal structures of potassium 


cryptate [K(K222)]* salts of the  [chlorotetraphenyl- 
porphinato]manganese(II) and 
[peroxotetraphenylporphinato}manganese(III) anions are reported. 
The complexes. are prepared in THF by reaction of Mn/sup II/ 
TPP with Cl- and O2-, respectively. Both complexes crystallize in 
the space group P2;/c with four formula units per unit cell. The 
unit cell of the chloride complex has dimensions a = 12.834 A, b 
= 18.999 A, c = 23.313 A, B = 99.02 at 133 K. The manganese is 
pentacoordinate, bonded to four pyrrole nitrogens and a chloride 
ion. The manganese atom is displaced 0.641 A from the least- 
squares plan based on the four pyrrole nitrogen atoms in the direc- 
tion of the chloride ligand. The unit cell of the manganese(III)- 
peroxo complex has dimensions a = 12.895 A, b = 18.836 A, c = 
23.045 A, B = 99.17 at 133 K. The manganese is bonded to four 
pyrrole nitrogens and the bidentate peroxo ligand. The manganese 
lies 0.764 A above the least-squares plane based on the pyrrole ni- 
trogens toward the peroxo ligand. The O-O bond distance is 1.421 
A, and the Mn-O distances are 1.901 and 1.888 A. The peroxo 
ligand is bound side-on to the manganese, eclipsing two of the man- 
ganese-pyrrole nitrogen bonds. 


31278 Resonance Raman spectra of the [2Fe-2S] clusters 
of the Rieske protein from thermus and phthalate dioxygenase 
from pseudomonas. Kuila, D.; Fee, J.A.; Schoonover, J.R.; 
Woodruff, W.H. (Los Alamos National ‘Lab., _NM). Journal 
of the — Chemical Society; 109: No. 5, 1559-1561(4 
Mar 1987). 

In this paper a resonance Raman (RR) study of novel iron- 
sulfur-nitrogen clusters is described which provides evidence for an 
asymmetric distribution of Cys and N ligands on the cluster. The 
systems examined were Thermus Rieske protein (TRP) and phthal- 
ate dioxygenase (PDO) from Pseudomonas cepacia; the RR spectra 
of these proteins are compared to that of spinach ferredoxin (SFD). 
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31279 Dual emission from an ortho-metalated Ir(IID 
complex. King, K.A.; Watts, R.J. (Univ. of California, Santa 
Barbara). Journal of the American Chemical Society; 109: No. 
5, 1589-1590(4 Mar 1987). Contract AT03-76ER70277. 

Several complexes of Ir(III) containing both the bidentate N- 
coordinating ligand 2,2'-bipyridine (bpy) and the N,C-orthometalat- 
ing ligand 2-phenylpyridine (ppy) have recently been prepared; 
these include the two species Ir(ppy(bpy)* (A) and 
Ir(ppy)(bpy)2** (B). The former was prepared from the dichloro- 
bridged dimer, [Ir(ppy)zClh, by modification of the procedure of 
Nonoyama while the latter was obtained by reaction of cis- 
[Ir(bpy)2(OSO.CFs)2] [CFsSO3] with ppy in refluxing 2-ethoxyeth- 
anol. The purity of the complexes was monitored with thin-layer 
chromatography using silica gel plates and 1:1:1 acetone/methanol/ 
water mixtures for elution. Samples of the complexes used in these 
studies showed only one component in thin-layer chromatography. 
While only one isomer of B is possible, there are three possible iso- 
mers of A. Data from *H and *C NMR experiments indicate that 
A has C, symmetry. The NMR spectrum indicates, as does thin- 
layer chromatography, that only a single isomer of A is present 
with no detectable impurities due to a mixture of isomers. While X- 
ray structural data for A are lacking, structural data for related 
complexes suggest that A is the isomer with cisoid metal-carbon 
bonds and bpy metal-nitrogen bonds transoid to the metal-carbon 
bonds and bpy metal-nitrogen bonds transoid to the metal-carbon 
bonds. These species were prepared in order to probe further the 
effects of metal-carbon bonding on energy-transfer processes and 
electron-transfer reactions of metal complexes. Emission spectrosco- 
pic studies reported here reveal unusual and distinct intramolecular 
energy-transfer behavior in these complexes. Whereas dual emission 
from the former is observed in glasses at 77 K, a single emission is 
observed in the latter. 


31280 Determination of variable atom parameters in ionic 
crystals by electrostatic calculations. Fujino, T.; Morss, L.R. 
(Argonne National Lab., IL). Journal of Solid State Chemis- 
- 67: No. 1, 131-141(Mar 1987). Contract W-31-109-ENG- 

An electrostatic method to determine variable atom param- 
eters in ionic crystals with experimentally determined unit cell pa- 
rameters and space group is proposed. The atom parameters are 
usually chosen to give the maximum Madelung constant. However, 
when these atom parameters generate interatomic distances at least 
one of which is less than a critical distance, which comes from re- 
pulsion between atoms, the atom parameters corresponding to that 
distance are assigned. Applicability was examined for three cases: 
TiO: (rutile), UCls, and B-Rb,2GeFs. Agreement between the atom 
parameters of this method and of literature was good. Some discus- 
sion is presented on the basis of this method. In ionic crystals, the 
atoms with variable parameters are set first using the geometrical 
arrangement which is the most stable in an electrostatic sense, and 
then real distances are fixed under the interaction of repulsive 
forces. 34 references, 7 figures, 5 tables. 


31281 Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2'-bipyridine)iron(@) and -ruthenium(ID in solu- 
tion. Inorganic Chemistry; 26: No. 2, 220-221(28 Jan 1987). 
Contract AC02-76CH00016. 

Results of a flash photolysis study of the excited states of cis- 
dicyanobis(2,2'-bipyridine)iron(II) are reported herein. The longest 
excited state of Fe(bpy)2(CN)s detected has a lifetime of more than 
two orders of magnitude shorter than that estimated in previously 
reported sensitization studies, and the absorption spectrum of this 
excited species is not consistent with a MLCT assignment. The tri- 
hydrate of the named complex was synthesized, and previously re- 
ported solvent dependency of the absorption spectrum of the com- 
plex was again confirmed. It is also concluded from the results of 
the studies reported here that the long-lived excited state of 
Fe(bpy),(CN): is a LF state, and replacement of a bpy radical by 
two cyanide groups did not raise the LF state above the MLCT 
state of the complex in the solvents studied here. 10 references, 2 
figures. 
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31282 Triplet state sensitization of covalently linked 
hybrid porphyrin dimers. Evidence for intramolecular triplet 
energy transfer. Levanon, H.; Regev, A.; Das, P.K. (Univ. 
of Notre Dame, IN). Journal of Physical Chemistry; 91: No. 
1, 14-16(1 Jan 1987). 

Triplet sensitization of covalently linked hybrid porphyrin 
dimers, in pulsed radiolysis solutions, allows monitoring intramole- 
cular triplet energy transfer. Results for two dimers are reported: 
the para-para and ortho-ortho of Zn(-CHe-)sH2, where the Zn and 
Hg are the tetratosyl, zinc, and free base, porphyrin chromophores. 
The results for the intramolecular rates are k/sub et//sup para- 
para/ = (2.6-10) x 10° s~* and k/sub et//sup ortho-ortho/ > 10 x 
105 s~. The pseudo-first-order rates for sensitization are k/sup 
ortho-ortho/ = 1.8 x 105s~* and k/sup para-para/ > 1.8 x 105s"*. 


31283 Theoretical and experimental studies of high-reso- 
lution inverse spectra of No at 1-1- atm. Koszy- 
kowski, M.L.; Rahn, L.A.; Palmer, R.E.; Coltrin, M.E. 
(Sandia National Labs., Livermore, CA). Journal of Physical 
Chemistry; 91: No. 1, 41-46(1 Jan 1987). 

Theoretical spectra of the Nz Q branch at 295 K, from quasi- 
classical scattering calculations of the S-matrix elements, are com- 
pared to high-resolution inverse Raman spectra at 1, 5, and 10 atm. 
At 1 atm the spectrum consists of essentially isolated lines, whereas 
above 1 atm the spectrum collapses into one collisionally narrowed 
line as contributions from off-diagonal elements in the S matrix 
become important. The theoretical spectra are in excellent agree- 
ment with experimental spectra measured with a resolution of 0.003 
cm™~? and with an absolute frequency calibration of 0.001 cm~+ In 
particular, the theory accurately predicts the collisional contribu- 
tion to the line widths of isolated lines at low pressure, as well as 
collisional narrowing at pressures up to 10 atm. A new scaling law 
with three parameters is introduced that agrees much better with 
the experimental data than either a power law or a simple exponen- 
tial-gap model. The scaling law also predicts the temperature de- 
pendence of the diagonal elements of the S matrix calculated form 
quasi-classical scattering theory and is in agreement with prelimi- 
nary experimental data. 


31284 Conformational analysis of 9,10-dihydroanthra- 
cenes. Molecular mechanics calculations and ‘*C NMR. Ra- 
bideau, P.W.; Mooney, J.L.; Lipkowitz, K.B. (Indiana Univ. 
- Purdue Univ., Indianapolis). Journal of the American 
Chemical Society; 108: No. 26, 8130-8134(24 Dec 1986). 

The conformational analyses of 9, 10-dihydroanthracene and 
several of its methylated and ethylated derivatives are studied by 
empirical force field calculations (MM2 and MMPI). The computa- 
tional results are considered in light of previous and current carbon 
NMR data. Model compounds are examined which involve fixed, 
planar, and boat-shaped conformations about the central ring, and 
these 4*C NMR data are then compared with flexible systems. It is 
concluded that carbon chemical shifts and carbon-hydrogen cou- 
pling constants are consistent with the results of molecular mechan- 
ics calculations which indicate a greater tendency for planarity 
around the central ring than previously considered. 


31285 Effect of anion ordering on the H-anion interac- 
tions and band electronic structure of (TMTSF).BF, at 20 K. 
Emge, T.J.; Wang, H.H.; Beno, M.A.; Williams, J.M.; 
Whangbo, M.H.; Evain, M. (Argonne National Lab., IL). 
Journal of the American Chemical Society; 108: No. 26, 8215- 
8223(24 Dec 1986). Contract W-31-109-ENG-38. 

Single crystal neutron diffraction studies were carried out 
for (TMTSF),BF, at 20 K to accurately determine the methyl 
group H atom positions of the TMTSF molecule. At 20 K, this salt 
has the (2a x 2b x 2c) superstructure, with respect to the (a x b x c) 
structure observed above its anion ordering temperature ~ 40 K. 
The structural features of the anion ordering were described in 
terms of short H...F contacts between BF, anions and TMTSF 
molecules. Also, the anion ordering in (TMTSF):BF, is apparently 
independent of cooling rate, since the completely ordered super- 
structures obtained upon fast (~ 6 deg min™*) and slow (~ 0.2 deg 
min™~') cooling of the crystal to 20 K do not vary significantly. The 
nature of the metal-insulator transition in (TMTSF):BF,, which is a 
consequence of the anion ordering, was studied by performing tight 
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binding band calculations for the 125 and 20 K crystal structures of 
(TMTSF):BF,. This salt is a narrow band gap (~ 0.1 eV) semicon- 
ductor at 20 K, which is a result of the Peierls distortion involving 
the half-filled valence band of (TMTSF):BF, above ~ 40 K. 


31286 High-pressure studies of transition-metal complex- 
es. 1. Induced torsional deformation in Re:Cl,*. Morris, 
D.E.; Sattelberger, A.P.; Woodruff, W.H. (Los Alamos Na- 
tional Lab., NM). Journal of the American Chemical Society; 
108: No. 26, 8270-8271(24 Dec 1986). 


The authors report the results of a pressure-dependent study 
of the electronic absorption and Raman spectroscopy of RezCls?" in 
CHeCk solution. The behavior observed is in marked contrast to 
that reported for the Br~ and I” complexes. Their results are best 
interpreted as arising from a gradual change in the torsional coordi- 
nate, accompanied by decreasing Re-Re distance, with increasing 
pressure due to pressure dependence of the shape of the ground- 
state potential surface. The present studies were carried out on ~ 5 
mM solutions of [(CsHs)s4NkReeCls in CHeCl. utilizing diamond 
anvil cells to attain the static high pressures. Methylene chloride 
freezes at ~ 2.2 GPa (1 GPa = 10‘ atm) at room temperatures, and 
no discontinuities in the spectroscopic data for RezCls*” were de- 
tected on passing through this phase transition. Absorption energy 
maxima and resonance Raman frequencies for the metal-metal 
stretching mode are reversible on cycling of the pressure, indicating 
negligible sample decomposition at high pressures. These data are 
quantitatively reproducible independent of sample and regardless of 
the direction of pressure change. However, while all samples 
behave qualitatively the same with regard to absorption intensity, 
for experimental reasons related to diamond cell techniques, the in- 
tensity data are from a single sample with points obtained only for 
increasing pressure. 


31287 Tert-Butyl peroxide complexes of permethylhafno- 
cene, (eta®-C;Mes)2Hf(RXOOCMes). Stoichiometric transfor- 
mation of alkyl tert-butyl peroxide derivatives to alkoxy tert- 
butoxides, (eta5-C;Me;2:Hf(ORMOCMes). Van Asselt, A.; 
Santarsiero, B.D.; Bercaw, J.E. (California Institute of 
Technology, Pasadena). Journal of the American Chemical 
Society; 108: No. 26, 8291-8293(24 Dec 1986). Contract 
FG03-85ER 13431. 

Alkyl peroxide complexes of the group 4 transition metals 
have been invoked as intermediates in titanium-catalyzed epoxida- 
tion of allylic alcohols, in the Shell propylene oxide synthesis and 
in the direct reaction of dioxygen with group 4 metal alkyls. They 
report herein the synthesis, structure and reactivity of some of the 
first well-characterized examples of this class of compounds: 
Cp*:Hf(R(OOCMes) (Cp* = (eta®-CsMes); R = Cl, H, CHs, 
CH2CHs, CH2CH2CHs, CH2CH2CH2CHs, CH2CHMe., 
CH=CHCMes, CeHs, m-CsHs(CHs)), and Cp*(eta‘,eta!-C;- 
(CHs)4CH2CH2CH2)Hf(OOCMes). 


31288 Water activity measurements with single suspended 
droplets: the NaCil-H.O and KCl-H2O systems. Tang, I.N.; 
Munkelwitz, H.R.; Wang, N. (Brookhaven National Lab., 
Upton, NY). Journal of Colloid and Interface Science; 114: 
No. 2, 409-415(Dec 1986). Contract AC02-76CH00016. 

The levitation of a single micrometer-sized particle in a con- 
trolled water vapor environment is shown to be a novel experimen- 
tal technique for measuring the thermodynamic properties of con- 
centrated electrolyte solutions. Water activity data are obtained for 
the aqueous solutions of NaCl and KCI at 25°C over the entire 
concentration range up to the critical supersaturation concentration. 
Empirical constants are derived from a best fit of the data to the 
extended form of the Debye-Hueckel equation. 


31289 Energy dependence of unimolecular ap constants. 
Klots, C.E. (Oak Ridge National Lab., TN). Journal of 
Physical Chemistry; 90: No. 22, 6063(23 Oct 1986). Contract 
AC05-840OR21400. 

The functional form of the rate constants for unimolecular 
reactions are formulated. Several familiar results are obtained when 
dealing with the appropriate limiting cases. 
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31290 Synthesis and reactivity of [(eta®-C;R;)Ru(eta®- 
arene)]PF, (R = H, CHs) complexes of naphthalene, anthra- 
cene, pyrene, chrysene, and azulene. Kinetic studies of arene 
displacement reactions in acetonitrile solutions. McNair, 
A.M.; Mann, K.R. (Univ. of Minnesota, Minneapolis). Inor- 
ganic Chemistry; 25: No. 15, 2519-2527(16 Jul 1986). Con- 
tract AC02-83ER 13103. 

The synthesis and characterization of new  ([(eta®- 
CsHs)Ru(eta®-arene)]PFe and [(eta5-C;(CHs)s)Ru(eta®-arene)]PFe 
complexes are reported (arene = naphthalene, anthracene, pyrene, 
chrysene, azulene). Kinetic studies of arene displacement by aceto- 
nitrile for five of these complexes are reported. The values obtained 
for k/sub obsd/ range from 1.3 x 10? s~' to 4.6 x 10~* s“! in 2.73 
M CHSCN. The differences between the rates observed for the 
CsHs~ complexes and the C;(CHs)s~ compound are explained in 
terms of an associative mechanism. Rate constants for the rutheni- 
um compounds containing pyrene and chrysene were found to be 
approximately 4 orders of magnitude larger, respectively, than 
those for the corresponding Fe complexes. This is believed to be an 
effect of the difference in the sizes of the two metals and their sub- 
sequent susceptibility toward nucleophilic attack. The temperature 
and concentration dependence of the rate constant k was studied 
for the reaction of [eta5-C;(CHs)s)Ru(etas-anthracene)]* with 
CHsCN. The AS double dagger of -13.3 (9) eu and AH double 
dagger = +14.9 (3) kcal/mol confirm the associative nature of the 
displacement reaction. The straight-line plot obtained for k/sub 
obsd/ vs. [CHsCN] is consistent with a rate equation of the general 
form rate = k[M][CHsCH] where [M} is the concentration of the 
metal complex. Two mechanisms consistent with the data are pro- 
posed and discussed; on includes a preequilibrium between a eta®- 
arene metal complex and a eta‘-arene species, while the other in- 
volves direct nucleophilic attack on the metal-center of the eta® 
complex. 


31291 Kinetics of gas phase metal ions. Sigsworth, S.; Di 
Fazio, L.; Leuchtner, R.; Keesee, R.G.; Castleman, A.W. Jr. 
(Pennsylvania State Univ., University Park, PA 16802). pp 
797-798 of Proceedings of the 34th annual conference on 
mass spectrometry and applied topics. E. Lansing, MI; 
American Society for Mass Spectrometry (1986). (CONF- 
8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Studies of metal ions contribute to a further understanding of 
catalysis, ion implantation (doping of semiconductors), the reactions 
of the products of meteoritic ablation, and the energetics and life- 
times of complexes in termolecular reactions. Atomic silver, copper 
and lead are the ions of interest in the present study. Rate con- 
stants, as a function of pressure, were determined for Ag/sup +/ 
with NH/sub 3/, CH/sub 4/, CH/sub 3/F, CH/sub 3/Cl, and CH/ 
sub 3/Br. Atomic lead ions were similarly studied with four li- 
gands, and copper ions were studied with three small molecules, in- 
cluding dimethylamine (DMA). Silver and lead ions demonstrated 
low pressure termolecular kinetics for all cases except for the 
methyl-substituted amines. The methyl amines, with available beta- 
hydrogens, give transition kinetics in all cases studied, i.e., kinetic 
behavior midway between that for low pressure termolecular and 
high pressure saturated termolecular. The reaction of copper ion 
with NH/sub 3/ is in the low pressure regime, while its reaction 
with CH/sub 3/Cl and dimethylamine (DMA) certainly are cases 
of transition kinetics. 


31292 Observations regarding the mechanisms of O atom 
transfer from metal nitro ligands to oxidizable substrates. An- 
drews, M.A.; Chang, T.C.; Cheng, C.F. (Brookhaven Na- 
tional Lab., "Upton, NY). "Organometallics; 4: No. 2, 268- 
274(1985). 

New experimental evidence is presented related to the mech- 
anism of O atom transfer from metal nitro complexes to alkenes and 
carbon monoxide. Oxidation of alkenes by the nitro complex (py) 
CoTPPNO: in the presence of Pd(CHsCN)Ck as a cocatalyst is 
found to give product distributions that do not exactly match those 
expected for the simple intermolecular bimetallic O atom transfer 
originally proposed. Pyridine, nitro, and nitrosyl ligand exchange 
between the cobalt and palladium are found to be facile. In one 
plausible revised mechanism, the bimetallic alkene oxidation could 





40 CHEMISTRY 
4002 Inorganic, Organic And Physical Chemistry 


therefore proceed via nitro group transfer to palladium, oxidation 
via the same _ metallacycles as for the monometallic 
Pd(CHsCN),CINO; catalyst, and transfer of the resulting nitrosyl 
ligand back to cobalt. Several other complex mechanisms cannot be 
ruled out. Other systems were also investigated, but no evidence 
could be found for a bimetallic open-chain intermediate formed by 
intermolecular addition of a metal nitro complex to a coordinated 
alkene. A literature claim for intermolecular O atom transfer from 
metal nitro groups to carbon monoxide based on isotopic double- 

experiments is incomplete due to the absence of suitable 
control experiments. Attempts to carry out the requisite controls 
were hampered by experimental limitations, but the results obtained 
again show that there is no compelling evidence for intermolecular 
O atom transfer from a metal nitro group. 42 references, 2 tables. 


31293 Bridged ferrocenes. 12. Metalation and subsequent 
reactions of ferrocene derivatives with two or three trimethy- 
lene bridges. Hillman, M.; Austin, J.D.; Kvick, A. (Brookha- 
ven National Lab., Upton, NY). Organometallics; 4: No. 2, 
316-320(1985). Contract AC02-76CH00016. 

Reaction of 1,1',2,2’-bis(trimethylene)ferrocene, I, 1,1’,3,3’- 
bis(trimethylene)ferrocene, Il, and 1,1',2,2',4,4'- 
tris(trimethylene)ferrocene, III, with n-butyllithium (n-BuLi) and 
N,N,N’,N’-tetramethyl-ethylenediamine (TMEDA) or potassium 
tert-butoxide (KO-t-Bu) gave metal derivatives which were con- 
verted to the corresponding mono- and dicarboxylic acids and their 
methyl esters and in the case of III to the 3,3’-dibromo derivative. 
With a few modifications due to the peculiarities of the individual 
compounds, the explanation for the selectivity of the metalation re- 
actions is essentially that given for the metalation of 1,1'-trimethy- 
leneferrocene, IV. The crystal structure of the dibromide was de- 
termined. 12 references, 2 figures, 2 tables. 


31294 Electronic structure of ————— complexes 
of the f elements - XI. Absorption spectrum and parameteri- 
zation of the crystal field splitting pattern of a methyltetrahy- 
drofuran adduct derived from tris(eta'-cyclopentadienyl)- 
praseodymium(III]). Amberger, H.D.; Schultze, H.; Edel- 
stein, N.M. (Universitaet Hamburg, West Germany). Spec- 
trochimica Acta, Part A: Molecular Spectroscopy; 41A: No. 5, 
713-720(1985). Contract AC03-76SF00098. 

The low temperature absorption spectrum of tris(eta5-cyclo- 
pentadienyl)-praseodymium(III) dissolved in a 2-methyltetrahydro- 
furan glass has been measured. The observed transitions, along with 
the previously reported magnetic circular dichroism transitions, 
have been assigned and fitted to the parameters of a semiempirical 
Hamiltonian with an r.m.s. deviation of 27.2 cm™! for 40 levels. The 
experimental and calculated magnetic susceptibility of CpsPr butyl 
acetate (which has an optical spectrum very similar to that of 
CpsPr x MeTHF) as a function of temperature also given. 34 refer- 
ences, 6 figures, 4 tables. 


31295 Kinetics and thermodynamics of the reversible re- 
action between carbon monoxide and palladium(]) dimers con- 
taining bis(diphenylphosphino)methane. Lee, C.; James, B.R.; 
Nelson, D.A.; Hallen, R.T. (Univ. of British Columbia, 
Vancouver). Organometallics; 3: No. 9, 1360-1364(1984). 

The kinetic and thermodynamic parameters for the reversi- 
ble insertion of carbon monoxide into the palladium-palladium bond 
of Pde (dpm):X2 complexes (dpm = PhePCH2PPh.; X = Cl, Br, I, 
NCO) in N,N’-dimethylacetamide solution have been determined by 
spectrophotometric methods. The forward reaction is first order in 
both Pd: and CO and occurs on the stopped-flow time scale at 
around ambient temperatures, the rate constants being similar for 
the four systems (3.15-6.60) x 10° M~! s~! at 24°C. The equilibrium 
constants, estimated by kinetic and/or static methods, decrease in 
the order X = NCO > Cl > Br > I (from 3.7 x 10° to 1.3 x 10° 
M™~* at 24°C) and are governed largely by the first-order off-rates, 
which probably depend more on a weakening of the Pd-CO bonds 
throughout the series than changes in the metal-metal bond 
strength. A correlation between In k/sub -1/ for the off-rates and 
the energy of a high intensity UV band of the Pdo(dpm):X2 com- 
plexes is noted. The CO addition to give Pde(dpm)2(u-CO)X2 
occurs because of the exothermicity of the reaction that is unfavor- 
able in terms of AS; an approximate value of 90-120 kJ mol™! is es- 
timated for the Pd-Pd bond strength. The systems show high selec- 
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tivity for binding of CO in the presence of Hz, C2H2, C2Hs, COz, 
Ons, or air. 39 references, 5 figures, 1 table. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 31178, 31216, 31269 


31296 Redox potential of the azide/azidyl couple. Alfassi, 
Z.B.; Harriman, A.; Huie, R.E.; Mosseri, S.; Neta, P. (Na- 
tional Bureau of Standards, Gaithersburg, MD). Journal of 
Physical Chemistry; 91: No. 8, 2120-21229 Apr 1987). 

Pulse radiolysis experiments were carried out with neutral 
aqueous solutions containing azide with iodide, bromide, or thio- 
cyanate to examine possible one-electron transfer rates and equilib- 
ria involving the Ns/Ns~ couple. The Ns radical was found to oxi- 
dize I- with a rate constant of 4.5 x 10° M~!s~*. No reaction was 
observed between I2~ and Ns~. With Br~, however, the system 
reached equilibrium, Br2~ + Ns~ = 2Br~ + Ns, with k/sub f/ = 
4.0 x 10° M-!s~1 and k/sub r/ = 7.3 x 10° M~?s~*. From the equi- 
librium constant K = 5.5 x 10‘ M and the redox potential E(Br2~/ 
2Br~) = 1.63 V the authors calculate E(Ns/Ns~) = 1.35 +/- 0.02 
V vs. NHE. Cyclic voltammetry experiments with Ns~ showed a 
single peak on the anodic scan and no peak on the cathodic scan 
due to the rapid decay of the Ns radicals. From the dependence of 
peak potential on scan rate they derive E/sub 1/2/ for the Ns/Ns~ 
couple, 1.32 +/- 0.03 V vs. NHE. 


31297 Theory of coupled electrochemical and chemical 
reactions, response to a potential step. Lessner, P.; Winnick, 
J.; Mc Larnon, F.R.; Cairns, E.J. (Applied Science ar, 
Lawrence Berkeley Lab. and Dept. of Chemical nn pe 

i B> Univ. of California, Berkeley, CA 94720). Journal of the 
Electrochemical Society; 133: No. 12, 2510-2816(Dee 1986). 
Contract AC03-76SF00098. 

The equations and assumptions that allow the derivation of 
the analytic form of the current transient for a small potential step 
are discussed. The equations are generalized so that they are appli- 
cable to the electrode reaction: s/sub o/O + ne = s/sub r/R 
where s/sub 0/ and s/sub r/ are not necessarily equal. Then a 
system with a homogeneous reaction in solution coupled to the 
electrode reaction is considered. The treatment includes the case of 
a solution-phase homogeneous reaction that takes place at a rate 
comparable to that of the heterogeneous reaction. The current re- 
sponse to a potential step in the linear overpotential region is 
solved numerically for both a first-order homogeneous reaction and 
a homogeneous reaction involving dissociation-dimerization. Using 
this model the exchange current density and diffusion parameter of 
the heterogeneous reaction can be determined as can the rate con- 
stants of the homogeneous reaction. It is shown that there is a 
range of parameters wherein the electrode current response is most 
sensitive to the values of the homogeneous rate constants. The re- 
sults for the two homogeneous kinetic models are qualitatively simi- 
lar but differ quantitatively. 


31298 Electrochemical measurement of the rates of cou- 
pled electrochemical and chemical reactions by the potential 
step method. Lessner, P.; Winnick, J.; Mc Larnon, F.R.; 
Cairns, E.J. (Science Div., Lawrence Berkeley Lab., and 
Dept. of Chemical Engineering, Univ. of California, Berke- 
ley, CA 94720). Journal of the Electrochemical Society; 133: 
No. 12, 2517-2521(Dec 1986). Contract AC03-76SF00098. 
The kinetics of the aqueous polysulfide redox couple were 
investigated using a potential step technique in a solution 1M in S/ 
sup 0/ and 1.3M in total S/sup 2-/, at pH 12. The low overpoten- 
tial region (-20 to +20 mV) on cobalt and platinum electrodes was 
investigated from 25° to 80°C. The active species concentration 
was found to be several orders of magnitude lower than those of 
any of the major (poly)sulfide ions, and its temperature dependence 
corresponded to an E/sub a/ of about 10 kcal/mol. These results 
are consistent, with the active species being S/sub 2//sup -/. Devi- 
ations were found at temperatures above 45°C between experimen- 
tal data and the simple analytical form for the current response for 
an electrode reaction with one rate determining step. The results 
agree with a new model that considers two rate-determining steps, 
one of which is the reaction S/sub 4//sup 2-/ = 2S/sub 2//sup -/. 
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The rate constants for this reaction determined using this new 
model agree with those measured for similar reactions. 


Application of Kramers-Kronig transforms in the 
impedance data - II. Transforma- 


complex « ? * 
donald, D.D. (SRI International, Chemistry Lab., Menlo 
Park, CA). Journal of the Electrochemical Society; 133: No. 
10, 2018-2023(Oct 1986). 

Algorithms have been developed to apply the Kramers- 
Kronig transforms in the analysis of experimental electrochemical 
impedance data. The application of these algorithms is illustrated 
by transforming calculated impedance data for an electrical equiva- 
lent circuit, by transforming imental data for TiO/sub 2-/ 
coated carbon steel in HCI/KCI solution at 25°C, and by analyzing 
data for an aluminum alloy in 4M KOH at 60°C. These transforms, 
coupled with statistical techniques, provide a powerful means of 
evaluating the validity of impedance data with respect to spurious 
errors that are present in either the real or imaginary component, 
and with respect to system stability. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 31253, 31254, 31281 


31300 (DOE/ER/13592—1) Photoexcited charge pair 

escape and recombination: Progress report, August 1, 1986 to 
April 1, 1987. Braun, C.L. (Dartmouth Coll., Hanover, NH 
(USA). Dept. of Chemistry). Apr 1987. Contract FG02- 
86ER13592. 7p. NTIS, PC A02, A01; GPO Dep. File 
Number DE87009767. 

Initial transient absorption measurements of geminate pair 
decay kinetics have been successful for dilute benzene photoionized 
in liquid hexane. Comparison of the results with those obtained by 
infrared-stimulated conductivity shows that the bias in the conduc- 
tivity technique is not as serious as was feared. Time-resolved meas- 
urements of photocurrent risetimes in several charge transfer solid 
state systems have also been successful. The approach shows prom- 
ise for allowing an understanding of the mechanism by which 
charge transfer states dissociate into free charge carriers. 


(DOE/ER/13603—1) [Study of intermediates from 
transition metal excited-state electron-transfer reactions]: 
Progress report. (Boston Univ., MA (USA)). 14 Apr 1987. 
Contract FG02-86ER 13603. 6p. NTIS, PC A02/MF A0Ol1; 1; 
GPO Dep. File Number DE87009429. 

Objective of this research program, which utilizes the tech- 
niques of continuous and pulsed photolysis and radiolysis, is the ac- 
quiring of an understanding of the photophysical and photochemi- 
cal pathways that dictate the efficiencies and rates of population 
and depopulation of the excited states; the quantitative effect of so- 
lution medium and ion-pairing on the dynamics of the reactions; 
and the properties and reactivities of the reduced and oxidized spe- 
cies. 


31302 (ECRC/M—2113) Photoamidation of higher termi- 
nal olefins: reactor design considerations. Hutchison, J. 
(Electricity Council Research Centre, Capenhurst (UK)). 
Jan 1987. 25p. Electricity Council Research Centre, Capen- 
hurst, Chester CH1 6ES, UK. 

Theoretical expressions are derived relating the quantum 
yield of a photoinitiated free radical chain reaction to the incident 
light intensity, the path length for light absorption and the photoini- 
tiator concentration. Used in conjunction with previous experimen- 
tal data for the photoamidiation of dodec-l-ene, these expressions 
enable the practicabilities of different lamp types and reactor ge- 
ometries to be assessed for carrying out the reaction with an eco- 
nomic lamp power requirement. Mixed and unmixed systems are 
also compared. It is concluded that phosphor coated low pressure 
mercury lamps are eminently more suitable for the process than 
medium pressure lamps, and that immersed lamp and externally ir- 
radiated tank geometries would give similar reaction efficiencies for 
the same reactor volume. 
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31303 ESR and ENDOR study of the photooxidation of 
magnesium and zinc tetrakis(4-sulfonatophenyl)porphyrins. 
van Willigen, H.; Ebersole, M.H. (Univ. of Massachusetts, 
Boston). Journal of the American Chemical Society; 109: No. 
8, 2299-2302(15 Apr 1987). Contract FG02-84ER 13242. 

An ESR and ENDOR study has been made of the photoin- 
duced electron transfer from magnesium and zinc tetrakis(4- 
sulfonatophenyl)porphyrins (Mg- and Zn TPPS) to KsFe(CN). in a 
H2O-Me,SO glass. ESR signals from the porphyrin photoexcited 
triplet state and 7-cation radical were used to monitor the yield of 
the photooxidation reaction and the kinetics of growth and decay 
of the redox ions. At low temperature, electron-transfer products 
are formed very slowly. However, a slight softening of the glassy 
matrix causes a dramatic increase in the rate of the establishment of 
a photostationary equilibrium between reactants and redox ion 
products. In a soft glass, virtual quantitative photooxidation of the 
porphyrin can be attained within seconds. The electron-transfer re- 
action is completely reversible. A comparison of the rigid matrix 
ENDOR spectra from chemically oxidized ZnTPP (or MgTPP) 
and the photochemically generated doublet radical confirms that 
the doublet radical ESR signal is due to the 7-cation radical of 
Zn(or Mg)TPPS. ENDOR spectra provide evidence that under the 
conditions of the experiments, molecular motion is restricted se- 
verely. It is concluded that free radicals are formed as a result of 
long-range electron transfer. The viscosity effect is attributed to the 
fact that during the excited-state lifetime of the donor molecules, 
donor-acceptor pairs can attain a configuration favoring electron 
transfer. Solvent reorganization around the solvent-separated redox 
pairs stabilizes the electron-transfer products. Kinetic data show 
that the back reaction takes place before the redox ions have a 
chance to diffuse apart. 


31304 Kinetics of the thermal reduction of methylviolo- 
gen in alkaline aqueous and methanolic solutions. Novakovic, 
V.; Hoffman, M.Z. (Boston Univ., MA). Journal of the 
on Chemical Society; 109: No. 8, 2341-2346(15 Apr 
1987). 

Methylviologen (MV* ) is reduced to MV/sup .+/ in alka- 
line aqueous and methanolic solutions in the absence of air. In aque- 
ous solution, the initial rate of MV/sup .+/ formation (R/sub i/) 
obeys the following rate law: R/sub i/ = k/sub obsd/[MV* ]?[ 
OH J, k/sub obsd/ = 0.12 M~* min™ at 25.0°C with E/sub a/ = 
58 kJ mol~*. A mechanism is proposed whereby the initial phase of 
the reaction occurs via the successive attack of OH™ on the 2- and 
2'-positions of the aromatic rings, followed by the reduction of 
MV™** by the electron-rich double pseudobase. In methanolic solu- 
tion, the rate law is R/sub i/ = k/sub obsd/[MV™ ]/sup 1/2/ 
[CHsO~ ]% k/sub obsd/ = 4.9 x 10? M/sup -3/2/ min™! at 25.0°C 
with E/sub a/ = 95 kJ mol™+. It is suggested that MV™ exists in 
methanolic solutions at the concentrations employed mainly as a di- 
meric aggregate, (MV). The proposed mechanism involves an 
equilibrium between NV*™ and (MV*), with only MV* being re- 
active toward the formation of the pseudobase with CHsO~. Expo- 
sure of MV/sup .+/ to Oz results in the formation of luminescent 
(A/sub em/ 525 nm) and absorbing (A/sub max/ ~ 380 nm) species 
via secondary reactions involving H2O2, which is formed slowly 
from the disproportionation of O2/sup .-/. 


31305 Direct observation of metal-to-ligand charge-trans- 
fer (MLCT) excited states of pentaammineruthenium(Ii) com- 
plexes. Winkler, J.R.; Netzel, T.L.; Creutz, C.; Sutin, N. 
(Brookhaven National Lab., Upton, NY). Journal of the 
American Chemical Society; ‘109: No. 8, 2381-2392(15 Apr 
1987). Contract AC02-76CH00016. 

Excited-state difference spectra and lifetimes are reported for 
Ru(tpy,** (tpy = 2,2',2"-terpyridine) and a series of 
pentaammineruthenium(II) complexes. The initially formed excited 
states (generated by ~ 25-ps excitation with 532-nm light) are well 
modeled by a Ru/sup III/(L/sup .-/) electronic configuration (L is 
an aromatic, N-heterocyclic ligand) since an excellent correspond- 
ence is found between their absorption features and those of (L/sup 
.-)H* radicals. The transients are, therefore, assigned as MLCT 
states. The Ru(tpy)”* excited-state lifetime is 250 ps. The 
Ru(NHs)sL* excited-state lifetimes vary from = 20 (L = proton- 
ated pyrazine, protonated 4,4’-bipyridine, and 4-acetylpyridine) to 
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~ 200 (L = pyrazine, isonicotinamide, 4,4'-bipyridine) ps in water 
at ~ 22°C. Ammine aquation products, Ru(NHs)(H20)L™, are 
also observed and are shown to result from multiphoton absorption 
of the ps-excitation pulses. The MLCT states of Ru(NHs)sL* (L = 
pz or 4,4'-bpy) undergo protonation by solvent water and deactiva- 
tion to Ru(NHs)sLH*; rate constants for proton loss from the pro- 
tonated species (Ru(NHs)sLH* + H2O — Ru(NHs)sL* + HsO*) 
are (2-3) x 107s"! and 2 x 10°s~! for L = pz and 4,4’-bpy, respec- 
tively. The Ru(NHs)sL™* MLCT-excited-state lifetimes are dis- 
cussed in terms of the lowest excited state tuning model of Ford 
and co-workers. 


31306 Photochemically induced charge separation at the 
molecular level. A chromophore quencher complex containing 
both an electron transfer donor and an acceptor. Danielson, 
E.; Elliott, C.M.; Merkert, J.W.; Meyer, T.J. (Univ. of 
North Carolina, Chapel Hill). Journal of the American 
Chemical Society; 109: No. 8, 2519-2520(15 Apr 1987). Con- 
tract FG05-85ER75216. 

Examples are known of chromophore-quencher complexes 
where following optical excitation of a metal-to-ligand charge 
transfer (MLCT) or a porphyrin 7 — m* chromophore, oxidative 
or reductive intramolecular electron-transfer quenching occurs. In a 
recent example, photolysis of a porphyrin-based system containing 
both an electron-transfer donor and an acceptor led to a relatively 
long-lived (3 ps) photoinduced charge separation onto peripheral 
donor and acceptor redox sites where in terms of the redox poten- 
tial stored, AG® > 1.0 eV. One value of such systems is that they 
begin to reveal how oxidative and reductive equivalents can be 
generated photochemically and stored within the same molecule. 
They report here that MLCT-based excitation of the complex 
[Ru(Me(bpy)-3DQ* )(Me(bpy)-PTZ)2]** is followed by a sequence 
of intramolecular events which lead with relatively high efficiency 
to a charge-separated state based on the PTZ and -DQ* redox sites 
for which the transiently stored free energy is AG®’ ~ 1.29 eV. 


31307 Proton-transfer spectroscopy of benzanilide. The 
amide-imidol tautomerism. Tang, G.; MacInnis, J.; Kasha, 
M. (Florida State Univ., Tallahassee). Journal of the Ameri- 
can Chemical Society; 109: No. 8, 2531-2533(15 Apr 1987). 
Contract AS05-78EV05855. 

They report the photoinduced proton-transfer tautomeriza- 
tion of benzanilide (N-phenylbenzamide) to its imidol form (N- 
phenylbenzimidic acid). The study compares the UV fluorescence 
(F:), the violet phosphorescence (P), and a strong blue-green fluo- 
rescence (F2) observed at 293 K in Na-dried, Ar-degassed hydro- 
carbon solvent. F2 is identified as the transient fluorescence of the 
excited imidol tautomer produced by double proton transfer in the 
H-bonded dimer of cis-benzanilide. 


31308 Photoinduced electron-transfer fragmentation of 
amino alcohols: stereochemical effects and connectivity be- 
tween one- and two-electron events. Ci, X.; Lee, L.Y.C.; 
Whitten, D.G. (Univ. of Rochester, NY). Journal of the 
American Chemical Society; 109: No. 8, 2536-2538(15 Apr 
1987). Contract FG02-86ER 13504. 

Reactions of radical ions or radical ion pairs formed by pho- 
toinduced electron transfer are of considerable current interest. 
Among the possible fates of ions formed by heteroatom oxidations 
is C-C bond fragmentation. Recently they reported that certain ter- 
tiary amines suffer C-C bond cleavage when oxidized by acceptors 
excited by visible light. For amino ketones this reaction was indi- 
cated to proceed via homolytic cleavage of the bond between the 
carbonyl and C/sub a/ of the amine to efficiently yield free radi- 
cals. Herein they report studies with several B-amino alcohols 
which demonstrate that photoredox-induced cleavage of the C/sub 
a/-C/sub B/ bond can be a clean and efficient reaction having 
close analogy to two-electron solvolytic fragmentations. Notewor- 
thy features of the amino alcohol fragmentation are the high chemi- 
cal specificity of the cleavage, the connectivity between one- and 
two-electron bond reorganization, and a remarkably large stereo- 
chemical effect on reactivity. 
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31309 Double-resonance laser-ionization spectroscopy of 
molecular hydrogen in the region of the second dissociation 
limit. Parker, D.H.; Buck, J.D.; Chandler, D.W. (Univ. of 
California, Santa Cruz). Journal of Physical Chemistry; 91: 
No. 8, 2035-2037(9 Apr 1987). 

Double-resonance multiphoton ionization is used to probe 
unstudied Franck-Condon regions in transitions between excited 
electronic states in molecular hydrogen. The first resonance is se- 
lected for a long average internuclear distance, and absorptions of a 
second delayed laser pulse at energies near the second dissociation 
limit are detected as peaks in the delayed ionization spectra. New 
spectroscopic and photodynamic information on the highest excited 
bound vibrational levels of the B, B’, and C electronic states is ob- 
tained. 


31310 Energy transfer and pooling between Mg(*P) and 
Bi atoms. Chowdhury, M.A.; Benard, D.J. (Rockwell Inter- 
national Science Center, Thousand Oaks, CA). Journal of 
Physical Chemistry; 91: No. 8, 2086-2090(9 Apr 1987). 

A pulsed dye laser was used to excite Mg(*P) metastables in 
the presence of Bi atoms. The resulting Mg and Bi emissions were 
analyzed and found to be consistent with a resonant ladder-climb- 
ing mechanism in Bi pumped by Mg(*P). The data suggest that, 
with sufficient Mg(*P) concentration, inversion of the 472.2-nm 
transition in Bi may occur. 


31311 Transient photobleaching of small CdSe coiloids in 
acetonitrile. Anodic decomposition. Dimitrijevic, N.M.; 
Kamat, P.V. (Univ. of Notre Dame, IN). Journal of Physical 
Chemistry; 91: No. 8, 2096-2099(9 Apr 1987). 

Small CdSe colloids (particle diameter 30-50 A) that exhibit 
quantization effects are prepared in acetonitrile. The authors show 
intensive transient photobleaching in the 370-500-nm region and 
transient absorption around 300 and 500-600 nm immediately after 
bandgap excitation of the semiconductor. The nature and kinetic 
behavior of the transient photobleaching, which is attributed to the 
trapped charge carriers, are elucidated by investigating the influ- 
ence of laser dose and various hole and electron scavengers. 


31312 Electron spin resonance and electron spin echo 
modulation studies of N,N,N’,N’-tetramethylbenzidine pho- 
toionization in sodium dodecyl sulfate micelles: structural ef- 
fects of alcohol addition. Baglioni, P.; Kevan, L. (Univ. of 
Houston, TX). Journal of Physical Chemistry; 91: No. 8, 
2106-2109(9 Apr 1987). 

Electron spin echo modulation (ESEM) and electron spin 
resonance (ESR) spectra of the photogenerated N,N,N’,N’-tetra- 
methylbenzidine cation radical (TMB* ) in frozen micellar solutions 
of sodium dodecyl sulfate containing 2-propanol, 1-propanol, 1-pen- 
tanol, 1-octanol, 2-propanol-d;, and 1-octanol-di7 in H2O and D.O 
have been studied as a function of the alcohol concentration from 0 
to 200 mM. Modulation effects due to the TMB* interactions with 
deuteriums in D.O and in 2-propanol-d7 or 1-octanol-di7 give direct 
evidence that 2-propanol is mainly located at the micellar interface 
whereas the alkyl chain of 1-octanol is located deeper into the mi- 
celle. Alcohol addition leads to an increase of water penetration 
into the micellar interface in the order 1-propanol < 2-propanol 
~= 1-pentanol < 1-octanol. The initial efficiency of charge sepa- 
ration upon potoionization of TMB as a function of alcohol concen- 
tration correlates with the degree of water penetration into the mi- 
celle, but the maximum photoionization efficiency seems more relat- 
ed to the degree of water organization at the micellar surface due 


to specific perturbing effects on the micellar structure dependent on 
the alcohol structure. 


31313 Laser pulse-probe study of triplet exciton processes 
in poly[N-((vinyloxy)carbonyl)carbazole] and its monomeric 
analogue. Burkhart, R.D.; Boileau, S.; Boivin, S. (Univ., 
Nevada, Reno). Journal of Physical Chemistry; 91: No. 8, 
2189-2193(9 Apr 1987). Contract FG08-84ER45107. 

The triplet photophysical properties of poly[N- 
((vinyloxy)carbonyl)carbazole] (PFCZ) and of its monomeric ana- 
logue (MFCZ) have been examined in rigid solutions of 2-methylte- 
trahydrofuran at 77 K. The molar absorptivity of the triplets was 
found to be 3.1 x 10 M~! cm™! for MFCZ at 395 nm and 1.1 x 10‘ 
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M~'cm™! for PFCZ at 430 nm. The triplet-triplet absorption spec- 
trum for the polymer is broader and has a A/sub max/ shifted to 
longer wavelength compared with that of the monomeric species. 
Quantum yields for triplet formation are essentially the same for 
both compounds (0.021 for PFCZ and 0.033 for MFCZ), but the 
radiative rate constant for phosphorescence of PFCZ is larger 
(0.023 s~*) than for MFCZ (0.013 s~). The specific rate constants 
for radiationless transitions from T; to the ground state are 0.14 s~! 
for MFCZ and 0.15 s~ for PFCZ. The specific rate constant for 
triplet-triplet annihilation in PFCZ was determined subject to data 
analyses assuming intramolecular triplet exciton migration with 
either one or three degrees of freedom. Only the system assuming 
three degrees of freedom yields physically realistic results and leads 
to a migration frequency of 10‘ s~. This is in agreement with a 
value for this frequency found for poly(vinylbenzophenone) based 
on a phosphorescence quenching method. 


31314 Multiphoton-induced picosecond photophysics of 
chromium(III)-polypyridyl complexes. Serpone, N.; Hoffman, 
M.Z. (Concordia Univ., Montreal ). Journal of Physi- 
cal Chemistry; 91: No. 7, 1737-1743(26 Mar 1987). 

Transient luminescence studies on a series of Cr(NN)s* 
complexes (NN = bpy, 4,4’-Meabpy, 4,4'-Phabpy, phen, 5-Clphen, 
5-Brphen, 5-Mephen, 5-Phphen, 4,7-Meaphen, 5. »6-Meaphen, 4,7- 
Phaphen, and 3,4,7,8-Mesphen) have been carried out in aqueous 
media using picosecond laser excitation at 355 nm with a passively 
mode-locked Nd:YAG laser (~30-ps-fwhm pulses; 2-3 mJ/pulse). 
Both transient emission and transient absorption (excite-and-prove 
technique) were examined in detail for Cr(5,6-Meaphen)s*; excita- 
tion wavelengths were 355 and 266 nm. The complexes show a fast 
emission component at 500-650 nm that decays with tau ~ 50 ps 
and, except for NN = 5-Phphen and 4,4’-Phebpy, a slow emission 
rise (biphasic; tau ~ 0.5 and ~ 10 ns) at A = 665 nm in the 0-7-ns 
window of the streak camera. Transient absorption (355-nm excita- 
tion) reveals a pulse-limited formation of a fast decaying transient 
(tau ~ 50 ps) at 462 nm and a slower decaying transient (tau = 0.5 
ns) at 541 nm. In the 1-10-ns range, a slow rise in absorption (out- 
side of experimental error, +-/-2c) is also observed for NN = 5,6- 
Mesphen. Transient emission studies (266-nm excitation) show, in 
addition to the fast emission component and the slow emission rise, 
a prompt emission centered around 460 nm that shows biphasic 
decay: tau ~ 11 0.6 and 11 +/- 2 ns. In absorption (266-nm excita- 
tion), formation of e/sub aq/~ occurs (A/sub max/ = 650 nm; 
Theta/sub e-/ ~ 0.14 at 5 ns). 


31315 High-temperature photochemistry kinetics study of 
the reaction of O(?P) atoms with acetylene from 290 to 1510 
K. Mahmud, K.; Fontijn, A. (Rensselaer Polytechnic Insti- 
tute, Troy, NY). Journal of Physical Chemistry; 91: No. 7, 
1918-1921(26 Mar 1987). 

Overall rate coefficients for the O + C,H reaction have 
been measured in a high-temperature photochemistry (HTP) reac- 
tor at temperatures from 290 to 1510 K and pressures from 120 to 
630 Torr. Ground-state O atoms were generated from flash photol- 
ysis of O2 or COz and monitored by time-resolved atomic reso- 
nance fluorescence with pulse counting. Measurements were made 
under pseudo-first-order conditions [0] << [C2H2]. Rate coeffi- 
cients from 290 to 1300 K are in good agreement with flow reactor 
measurements in that range. The strongly curved arrhenius-type 
plot obtained is contiguous with that found in recent shock tube 
work from 1500 to 2600 K. A weighted fit to the authors measure- 
ments leads to the expression k(T) = 1.1 x 10-'°T/sup 2.6/ exp(- 
330K/T) cm® molecule™! s~. Combining the present data set with 
other experimentally determined k values yields, for the 290 to 2600 
K temperature range, k(T) = 3.6 x 10-T/sup 2.8/ exp(-250K/T) 
cm* molecule! s~4, the accuracy is assessed as 35% at the lo con- 
fidence level. 


31316 Sequential biphotonic processes: photochemical re- 
activity of phthalocyanine radicals. Van Vlierberge, B.; Fer- 
en G. Inorganic Chemistry; 26: No. 2, 337- 539028 Jan 

Results of a study of the photochemistry of Rh(III, AI(In, 
and Zn(II) phthalocyanine cation radicals are reported here. The 
radicals were generated in a flash photolysis apparatus, which em- 
ploys two flash-lamp-pump dye lasers. This excitation of the metal- 
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lophthalocyanines at wavelengths of the phthalocyanine’s Q band 
produced the long-lived triplet state. Irradiation of the phthalo- 
cyanine radicals led to rapid (t less than 1 ps) decomposition of 
these species followed by a partial recovery of the radical concen- 
tration. The dependence of radical yield on medium conditions was 
noted, and this dependence was probably attributable to an increase 
in the yield of the reactive excited state and/or a decrease in the 
rate of excited-state relaxation in changing from protic to aprotic 
media or replacing D2O by H2O. 10 references, 3 figures, 2 tables. 


31317 Influence of magnetic fields on photochemical re- 
activity of coordination complexes: photophysics and photo- 
chemistry of chromium(III) polypyridine and 
hexacyanocobaltate(III) complexes. Ferraudi, G.; Arguello, 
G.A.; Frink, M.E. (Univ. of Notre Dame, IN). Journal of 
Physical Chemistry; 91: No. 1, 64-68(1 Jan 1987). 

Intense magnetic fields, H > 10 kG, induce changes in the 
absorption and emission spectra of the long-lived doublet excited 
states in Cr(III) polypyridine complexes and increase the rate of ex- 
cited-state relaxation by ca. 10%. Similar effects were detected 
with polycrystalline samples of Ks[Co(CN)s] between -35 and - 
130°C, while a 100% increase of the quantum yield for the cyano 
aquation was measured in room temperature photolyses under a 24- 
kG field. The effect of the field on the photophysics and photo- 
chemistry of the complexes is discussed in terms of a mechanism 
that involves the coupling of the field to the excited-state electronic 
angular momentum and the effect of such a coupling on the transi- 
tion probabilities. 


31318 Photolytic production of C?H: collisional quench- 
ing of A tilde 711 —- X tilde *Sigma* infrared emission and 
the removal of excited C,H. Shokoohi, F.; Watson, T.A.; 
Reisler, H.; Kong, F.; Renlund, A.M.; Wittig, C. (Univ. of 
Southern California, Los Angeles). Journal of Physical 
Chemistry; 90: No. 22, 5695-5700(23 Oct 1986). 

The authors report the observation of time-resolved C_H A 
tilde ?II — X tilde ?Sigma* infrared emission (1-5 pm) following 
the 193-nm photolyses of C.H2 and C2HBr. Quenching of this emis- 
sion by numerous collision partners (M) under pseudo-first-order 
conditions leads to large bimolecular rate coefficients (e.g. > 107" 
cm* molecule! s~1, except when M is a rare gas or Nz). Although 
such rate coefficients can be assigned to the quenching of fluores- 
cence, they do not represent state-to-state processes, since quench- 
ing is due to an intricate combination of reactive, radiative, and 
energy-transfer processes. In separate experiments, rate coefficients 
are determined by monitoring the time-resolved-CH A?A — X?II 
chemiluminescence which is produced directly by the reaction of 
GH with O2, and the C:H species responsible for the CH emissions 
is identified as electronically and/or vibrationally excited C.H. The 
above results are in agreement with recent molecular beam experi- 
ments that show that nascent C2H contains considerably internal 
energy following the 193-nm photolysis of C2He. 
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31319 (PPA-SS—8, pp vp) Chemical effects of radiation. 
Philips, G.O. (North East Wales Inst. of Higher Education, 
Connah's Quay, UK. Kelsterton Coll.). 1986. NTIS (US 
Sales Only), PC A0O7/MF A0O1. File Number DE87780135. 
(CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

Ionizing radiations initiate chemical changes in materials be- 
cause of the high energy of their quanta. In water, highly reactive 
free radicals are produced which can initiate secondary changes of 
solutes, and in chemical of biological molecules in contact with the 
water. Free radicals can also be directly produced in irradiated 
medical products. Their fate can be identified and the molecular 
basis of radiation inactivation clarified. Methods have now been de- 
veloped to protect and minimise such radiation damage. 
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31320 Radiolytic oxidation of 1,2,4-benzenetriol. An ap- 
plication of time-resolved resonance Raman spectroscopy to 
kinetic studies of reaction intermediates. Qin, L.; Tripathi, 
G.N.R.; Schuler, R.H. (Univ. of Notre Dame, IN). Journal 
of Physical Chemistry; 91: No. 7, 1905- 1910(26 Mar 1987). 

In acidic solution, 1,2,4-benzenetriol is rapidly oxidized by 
OH or Ns to form a mixture of neutral 2,4- and 3,4-dihydroxyphen- 
oxyl radicals. At higher pH these radicals deprotonate (pK/sub a/ 
(1) = 4.75) to form the 2-hydroxy-p-benzosemiquinone radical 
anion which exhibits a prominent resonance Raman band at 1625 
cm™? attributable to the Wilson 8a ring stretching mode. In basic 
solutions this radical subsequently reacts with OH™ to form the rad- 
ical dianion (pK/sub a/(2) = 8.85) in which the 8a band is shifted 
to an appreciably lower frequency (1587 cm™'). While the absorp- 
tion spectra of these latter radicals are very similar and do not 
allow ready examination of their interconversion by absorption 
spectrophotometry, the difference between these 8a frequencies is 
sufficiently great that the Raman method can be used to examine 
the acid-base equilibrium between the two forms of the radical and 
to follow the deprotonation kinetics. It is shown that even at high 
pH the radical monoanion is initially formed on oxidation by Ns 
and that deprotonation subsequently occurs by its reaction with 
base with a rate constant of (9.6 +/- 1.5) x 10° M~! d-*. These 
studies illustrate very well the application of time-resolved reso- 
nance Raman spectroscopy as a complement to kinetic spectropho- 
tometry in sorting out the details of secondary processes in pulse 
radiolysis studies. 
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31321 (LBL—20345, pp 20-21) Development of radionu- 
clides and radiopharmaceuticals for emission computed to- 
mography. Yano, Y.; Mathis, C.A.; Moerlein, S.M.; Singh, 
M.; Jones, R.; Budinger, T.F. Apr 1986. NTIS, PC A12/ 
MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A report is given of the development of methods for the 
production of radionuclides and for the radiolabelling of biochemi- 
cal substrates to be used in positron emission tomographic studies 
of human physiology and metabolism. Radioisotope generators 
were used to obtain short half-life positron or single-photon emit- 
ters such as Ga, ®*Rb, and '**I. The Lawrence Berkeley Labora- 
tory Cyclotron was used to produce radionuclides of carbon, nitro- 
gen, oxygen, fluorine, bromine or iodine for incorporation into bio- 
chemical compounds or analogues. 


31322 (PPA-SS—9, pp vp) Radioisotope production for 
medical and non-medical application at the Nuclear Energy 
Unit (UTN). Mohamad Awang; Zulkifli Mohamad Hashim; 
Yusof Azuddin Ali. (Unit Tenaga Nuklear, Bangi, Selangor, 
Malaysia). 1986. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE87780136. (CONF-8610273—). 

From Seminar on production and distribution of radioiso- 
topes for Malaysian users; Bangi, Malaysia (22 Oct 1986). 

Radioisotopes are produced by using a low power research 
reactor, TRIGA MARK II situated at UTN. Products intended for 
use as radiopharmaceuticals undergo a more stringent precaution. 
The solvent extraction technique used to separate 99/sup m/Tc 
from the radioactive solution of Potassium molybdate (K/sub 2/ / 
sup 99/Mo0/sub 4/) is explained in detail. The specific activity of 
99Mo obtained at a neutron flux of 2.5 x 10/sup 12/ n/cm/sup 2/, s 
ranges from 1.75 mCi/sup 99/Mo/g MoO/sub 3/ to 6.25 mCi /sup 
99/Mo/g MoO/sub 3/. However, the specific activity of /sup 99/ 
Mo obtained could be increased by a factor of 6 using the central 
thimble facility. There are 14 radioisotopes being currently pro- 
duced. Commonly used cold kits for /sup 99m/Tc labelling are also 
produced. Sn-MDP kit for bone scintigraphy is prepared under 
aseptic environment and freeze-drived. Products are terminally 
sterilized using ‘y-irradiation. Uptake studies done on laboratory ani- 
mals indicate good bone uptake. A few radioisotopes and radio- 
pharmaceuticals products to be produced by UTN in future are re- 
viewed. 
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31323 (PPA-SS—9, pp vp) Intergrated approach to qual- 
ity control procedures of radioisotopes and radiopharmaceuti- 
cals. Rohani Mohamad. (Unit Tenaga Nuklear, Bangi, Se- 
langor, Malaysia). 1986. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780136. (CONF-8610273—). 

From Seminar on production and distribution of radioiso- 
topes for Malaysian users; Bangi, Malaysia (22 Oct 1986). 

Various aspects of the quality control procedures for radioi- 
sotopes and radiopharmaceuticals have been discussed. The paper 
high lighted those procedures that are important in ensuring the ef- 
ficacy of the product. It also gives a general idea of the various 
procedures that are actually carried out by the Quality Control 
Section. 


31324 (PPA-SS—9) Seminar on production and distribu- 
tion of radioisotopes for Malaysian users. (Unit Tenaga Nuk- 
lear, Bangi, Selangor (Malaysia)). 1986. 36p. {CONF- 
8610273), NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87780136. 

From Seminar on production and distribution of radioiso- 
topes for Malaysian users; Bangi, Malaysia (22 Oct 1986). 

Separate abstracts were prepared for papers in this report. 
(PSB) 


31325 Rates of oxidation of selected actinides by Chp. 
Lierse, C.; Sullivan, J.C.; Schmidt, K.H. (Argonne National 
Lab., IL). Inorganic Chemistry; 26: No. 9, 1408-1410(6 May 
1987). Contract W-31-109-ENG-38. 

The Cl.~ radical produced by pulse radiolysis of aqueous 
sodium chloride solutions oxidizes U(V), Np(V), Pu(ID, and 
Am(III). The respective rates (M~1 s~*) are (6.5 +/- 2) x 108 (2.38 
+/- 0.10) x 108 (4.8 +/- 0.4) x 10%, and (3.2 +/- 0.4) x 105. The 
mechanism for the oxidation of U(V) and Np(V) is discussed in 
terms of the Marcus theory. There is an unexpected linear free 
energy correlation with the measured rate parameters in the oxida- 
tion of UID, Ti(iI}), Pu(IIl), and Am(III). 
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31326 (AD-A—177305/0/XAB) Examination of mecha- 
nisms and fuel-molecular effects on soot formation. Annual 
report, 15 November 1985-14 November 1986. Colket, M.B.; 
Seery, D.J.; Sangiovanni, J.J. (United Technologies Re- 
search Center, East Hartford, CT (USA)). 10 Dec 1986. 
Tip. (CUTRC/R—86-957047). NTIS, PC A04/MF A0O1. 

A variety of hydrocarbons were pyrolyzed in a single-purse 
shock tube over the temperature range of 1000 to 2400 K and for 
dwell times of 500 to 700 microseconds. Gas samples of reactant, 
intermediate, and final products were collected and analyzed using 
gas chromatography. Experimental data were used in conjunction 
with a computer model to develop (or confirm existing) detailed 
chemical-kinetic models for several of the hydrocarbons that were 
pyrolyzed. Model results agreed well with experimental data not 
only for the decomposition of the parent compound and formation 
of low-molecular-weight products, but also for the formation of 
single-ring aromatic species. These latter processes are believed to 
lead to the formation of polycyclic aromatic hydrocarbons, soot 
precursors, and eventually soot. Specific mechanisms and rate coef- 
ficients for the formation of aromatic rings have been proposed. 


31327 (AD-A—177500/6/XAB) Influence of alkaline- 
earth additives on soot and hydroxyl radicals in diffusion 
flames. Bonczyk, P.A. (United Technologies Research 
Center, East Hartford, CT (USA)). 1987. 8p. NTIS, PC 
A02/MF AOl1. 

Pub. in Combustion and Flame, Vol. 67, 179-184(1987). 

When alkaline-earth metals are introduced as fuel additives 
in sooting premixed or diffusion flames, a significant reduction in 
the soot loading commonly occurs. There have been recurrent, un- 
substantiated speculations which have related this reduction to an 
hydroxide mechanism. In it, the role of the metal is to catalyze an 
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increase in the OH concentration, which then accelerates soot re- 
moval via increased oxidative reaction of soot with OH. Measure- 
ments have been made which represent the first quantitative test of 
the OH mechanism. Spatially precise nonperturbing laser tech- 
niques were used to map OH and soot throughout a hydrocarbon/ 
air diffusion flame with and without barium, strontium, and calcium 
salt additives present. Specifically, the OH concentrations were in- 
ferred from saturated laser-induced fluorescence measurements, 
whereas soot size, number density, and volume fraction were in- 
ferred from Mie-scattering measurements. In addition to soot and 
OH measurements, the flame temperature was determined from 
sodium line reversal. Results were obtained that demonstrate con- 
vincingly that, in the vicinity of the peak soot concentration, the 
added metals cause the OH concentration to decrease significantly. 
The decrease becomes less pronounced for measurement points in 
the vicinity of the main reaction zone. This catalytic decrease of 
OH, including its spatial dependence, is very similar to that ob- 
served for H radicals in premixed H2/O2/N: flames with added al- 
kaline-earth metals present. The results of this experiment do not 
support the often-quoted OH-related hypothesis of soot removal by 
metal additives. 


31328 (BNL—52069) gil of the VIIIth combus- 
tion research contractors’ conference. Klemm, R.B. (ed.). 
(Brookhaven National Lab., Upton, NY (USA)). 1986. Con- 
tract AC02-76CHO00016. 26 (CONF-8605258—). NTIS, 
PC A13/MF A0O1; 1; GPO Dep. File Number DE87009460. 

From 8. combustion research contractors’ conference; Airlie, 
VA, USA (28 May 1986). 

Sixty-eight papers are included. They are processed separate- 
ly for the data base. (DLC) 


31329 (DOE/AL/25994—T2) Combustion phenomena in 
CI engines: Quarterly progress report No. 1, 24 September 
1984-21 January 1985. P Fendell, F.E. (TRW S and 
Technology Group, Redondo Beach, CA (USA). ineer- 


Sciences Office). 1985. Contract AC04-84AL25994. 7p. 
S, PC A02/MF A0l; GPO Dep. File Number 
DE87008962. 

Probably the major consideration with respect to radiative 
transfer in laminar diffusion flames (which can involve the trans- 
port of up to 30% and more of the chemically released heat) con- 
cerns the presence of soot. This soot-associated continuous-spec- 
trum, grey-body-type radiation usually far exceeds the discrete-line 
radiation of gaseous species. The present project involves a funda- 
mental engineering approach. That means that all important proc- 
esses (and only important processes) are retained in the form of the 
simplest reasonable physical model. Attention is focused on the 

macroscopic matters of “young’-soot — surface growth, 
conan and particle burn-u 


= (DOE/AL/25994—T3) Combustion phenomena in 
CI engines: Quarterly progress report No. 3, 23 April 1985-24 
July 1985. Fendell, F.E. FE (IRW Space ‘and Technology 
Group, Redondo Beach, CA (USA). Engineering Sciences 
Lab.). 1985. Contract AC04-84AL25994. 24p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE#7008964. 

A presentation of the semi-empirical approach to soot forma- 
tion and oxidation in a laminar diffusion flame is described in 
Progress Report No. 2. The major effort in this quarter has been 
directed toward conceptualization and preliminary planning of a 
laboratory apparatus appropriate to the envisioned experiment. At- 
tached to this report are comments on a laminar counterflow-type- 
diffusion-flame (and variants). This work has been pro- 
posed to the Department of Energy as part of a follow-on effort by 
TRW. 


31331 (DOE/ER/14953—6) Studies of combustion kinet- 
ics and mechanisms: Final report, June 1, 1984 to May 31, 
a — D. (illinois Inst. of Tech., Chicago (USA). 
Chemistry). 31 May 1987. Contract AC02- 

78ER14953, 22p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE87010228. 

The objective of the current research is to gain new quanti- 
tative knowledge of the kinetics and mechanisms of the reactions of 
polyatomic free radicals which are important in hydrocarbon com- 
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bustion processes. The special facilities designed and built for these 
studies include a photoionization mass spectrometer coupled to a 
photoionization mass spectrometer which is used for monitoring 
reactant and product concentration profiles in real-time experi- 
ments. The major research activities during the current grant 
period involved studies of the kinetics and thermochemistry of the 
reactions of hydrocarbon free radicals with molecular oxygen, an 
investigation of the recombination of methyl radicals, and studies of 
the reactions of atoms with polyatomic free radicals. Where possi- 
ble, the results of these studies were analyzed and interpreted using 


current knowledge of the potential-energy surfaces of these sys- 
tems. 


31332 (FRNC-TH—2333) Gaseous fuel premixed flames: 
development of OH and H radicals concentrations measure- 
ment by IR and EPR spectroscopic techniques. Kadirgan, 
M.A.N. (Poitiers Univ., 86 (France)). 1983. 192p. (In 
French). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE87751753. 

Properties of premixed flames are studied in particular: tem- 
perature, H and OH radicals, oxydising and reducing zones, energy 
transfer. Two experimental methods are developed. The first one 
uses infrared spectrometry for temperature and OH radicals con- 
centration determination and the second one uses electron spin res- 
onance for the determination of H radical population. OH and H 
radical distribution is studied for C/sub 2/H/sub 2/, C/sub 3/H/ 
sub 8/ and H/sub 2/ in function of oxygen richness. Assimilation of 
a flame to an adiabatic combustion, surconcentrations of H and OH 
radicals influence of surrounding air and correlation between heat 
transfer and H population are discussed. 114 refs. 


31333 (N—87-18035) Velocity profiles in laminar diffu- 
sion flames. Lyons, V.J.; Margle, J.M. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). May 1986. 13p. (NASA-TP—2596; 
E—2879; NAS—1.60:2596; CONF-860536—2). NTIS, 
A02/MF AOl. 

From Technical meeting on fluid mechanics and chemistry 
of the combustion process; Cleveland, OH, USA (5 May 1986). 

Velocity Profiles in vertical laminar diffusion flames were 
measured by using laser Doppler velocimetry (LDV). Four fuels 
were used: n-heptane, iso-octane, cyclohexane, and ethyl alcohol. 
The velocity profiles were similar for all the fuels, although there 
were some differences in the peak velocities. The data compared 
favorably with the theoretical velocity predictions. The differences 
could be attributed to errors in experimental positioning and in the 
prediction of temperature profiles. Error in the predicted tempera- 
ture profiles are probably due to the difficulty in predicting the ra- 
diative heat losses from the flame. 


31334 (N—87-18628) Perturbed boundary layer diffusion 

Ph.D. thesis. Ang, J.A. (California Univ., Berkeley 
(USA)). Mar 1987. 137p. (NBS-GCR—87-526). NTIS, PC 
A07/MF AO1. 

Thermal cracking is shown to have a significant effect on 
the temperature profiles in a boundary layer diffusion flame. Meas- 
urements of temperature profiles in a sooting free flow flame are 
compared with classic flame sheet model results. This comparison 
reveals a large overprediction of temperatures in the region be- 
tween the fuel surface and the flame. The principle cause of this 
overprediction is the neglect of thermal cracking in the flame sheet 
model. The endothermicity of the cracking phenomena is analyti- 
cally treated in a forced flow flame through the introduction of 
new Shvab-Zeldovich variables and a simple cracking sheet model, 
analogous to the flame sheet model. Two new parameters D sub cr 
and Q’ are found which control the temperature at which cracking 
occurs and the amount of energy absorbed in the process. A second 
possible cause for the temperature overprediction is the sink effect 
of radiative heat transfer from soot in the boundary layer. This 
effect and the effects of wall emission and normal buoyancy on a 
horizontal boundary layer diffusion flame are studied by perturbing 
the cracking sheet solution. The principle effect of soot radiation is 
an increased blowing rate at the wall. This blowing is offset by the 
radiative wall emission. The postulated sink effect of soot emission 
is negligible. The major buoyancy effect is primarily the induce- 
ment of a velocity overshoot. 





40 CHEMISTRY 
4008 Combustion, Pyrolysis, And High-temperature Chemistry 


31335 High-temperature pyrolysis of toluene. Pamidi- 
mukkala, K.M.; Kern, R.D.; Patel, M.R.; Wei, H.C.; Kiefer, 
J.H. (Univ. of New Orleans, LA). Journal of Physical Chem- 
istry; 91: No. 8, 2148-2154(9 Apr 1987). Contract FG02- 
85ER13340;FG02-85ER 13384. 

The thermal decomposition of toluene has been investigated 
by two independent shock tube techniques: time-of-flight (TOF) 
mass spectrometry and laser-schlieren densitometry. These studies 
cover the temperature range 1550-2200 K for pressures 0.2-0.5 atm. 
C:He, CsHe, CH,, and C;H: were identified as major species along 
with lesser amounts of C2H,, CeHe, and CsHs. The laser-schlieren 
profiles require a dominance by CC scission to phenyl and methyl 
with a rate constant log k (s-') = 12.95-72.6 (kcal)/2.3RT for 
1600-2100 K and 0.5 atm. Such dominance is also required to 
produce the methane seen in the TOF spectra. A mechanisms is 
proposed which proposed an excellent description of density gradi- 
ent and major species concentration profiles over this range. 


31336 Effects of nonequimolar reactant flux on the oscil- 
latory oxidation of acetaldehyde. Pugh, S.A.; Ross, J. (Stan- 
ford Univ., CA). Journal of Physical Chemistry; 91: No. 8, 
2178-21809 Apr 1987). 

Some measurements are reported on the dependence of the 
dynamics of the oscillatory combustion of acetaldehyde in a CSTR 
upon reactant input rates. The authors map a kinetic phase diagram 
for the different types of behavior, stationary states and oscillations, 
found with nonequimolar input fluxes of acetaldehyde and oxygen. 
Hysteresis is observed in the transition from steady dark oxidation 
to oscillatory cool flames as the oxygen input flux is varied. The 
authors measure the dependence of the period and amplitude of the 
oscillatory cool flame light emission on both input fluxes. Under 
the authors conditions, the period of the oscillation is found to be 
more strongly dependent upon the acetaldehyde input rate than the 
oxygen input rate. These results compare favorably with calcula- 
tions made with a five-variable, twelve-step model. 
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31337 (N—87-17722) Manned Mars Missions. Working 
group papers, volume 1, section 1-4. Duke, M.B.; Keaton, 
P.W. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
Center). May 1986. 502p. (NASA-TM—89320-VOL-1; 
NAS—1.15:89320-VOL-1; CONF-8506149—Vol.1). NTIS, 
PC A22/MF AOl1. 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

The papers presented by the working group on Manned 
Mars Missions are given. The purpose is to update earlier Mars mis- 
sions study data, to examine the impact of new and emerging tech- 
nologies on Mars mission capabilities, and to identify technological 
issues that would be useful in projecting scientific and engineering 
research in the coming decades. The papers are grouped into nine 
sections, which are: (1) rationale; (2) transportation trades and 
issues; (3) mission and configuration concepts; (4) surface infrastruc- 
ture; (5) science investigations and issues; (6) life science/medical 
issues; (7) subsystems and technology development requirements; 
(8) political and economic issues; and (9) impact on other programs. 


31338 (N—87-17760) Manned Mars Mission. Working 
group papers, volume 2, section 5 - appendix. Duke, M.B.; 
Keaton, P.W. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Ma; 1986. 559p. (NASA-TM—89321-VOL. 
2: NAS—1.15: 89321-VOL-2; CONF-8506149—Vol.2). 
NTIS, PC A24/MF AOl1. 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

Topics discussed include: science investigations and issues; 
life science/medical issues; subsystems and technology development 
requirements; political issues; and impacts on other programs. 


31339 (N—87-17760, pp vp) Antimatter propulsion, 
status and prospects. Howe, S.D.; Hynes, M.V. May 1986. 


NTIS, PC A24/MF AO1. (NASA-TM—89321-VOL-2; 
NAS—1.15:89321-VOL-2; CONF-8506149—Vol.2). 
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From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

The use of advanced propulsion techniques must be consid- 
ered if the currently envisioned launch date of the manned Mars 
mission were delayed until 2020 or later. Within the next thirty 
years, technological advances may allow such methods as beaming 
power to the ship, inertial-confinement fusion, or mass-conversion 
of antiprotons to become feasible. A propulsion system with an ISP 
of around 5000 s would allow the currently envisioned mission 
module to fly to Mars in 3 months and would require about one 
million pounds to be assembled in Earth orbit. Of the possible 
methods to achieve this, the antiproton mass-conversion reaction 
offers the highest potential, the greatest problems, and the most fas- 
cination. Increasing the production rates of antiprotons is a high 
priority task at facilities around the world. The application of anti- 
protons to propulsion requires the coupling of the energy released 
in the mass-conversion reaction to thrust-producing mechanisms. 
Recent proposals entail using the antiprotons to produce inertial 
confinement fusion or to produce negative muons which can cata- 
lyze fusion. By increasing the energy released per antiproton, the 
effective cost, (dollars/joule) can be reduced. These proposals and 
other areas of research can be investigated now. These short term 
results will be important in assessing the long range feasibility of an 
antiproton powered engine. 


31340 (PB—87-901800/XAB) Government research and 
development summaries: Mechanical Project Briefs. Monthly 
report. (Interagency Advanced Power Group, Fort Belvoir, 
VA (USA)). 1987. vp. NTIS Subscription. 

Supersedes PB—86-901800; Paper copy available on sub- 
scription $80.00/year. U.S. sales only, excluding embassies. Addi- 
tional subject categories available at a discount. Also available in 
single copies. 

Mechanical Project Briefs describe the status of all R&D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion to mechanical hydraulic, 
and pneumatic energy, including working fluids, materials, heat 
transfer processes, heat transfer and storage equipment, and other 
components of mechanical conversion systems. This document is 
not to be reproduced, in whole or in part, for dissemination outside 
your own organization nor may it be reproduced for advertising or 
sales promotion purposes. 


31341 (SAND—86-1739) Identification of material con- 
stants for a composite shell structure. Carne, T.G.; Martinez, 
D.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1987. Contract AC04-76DP00789. 17p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87007528. 

One of the basic requirements of an engineering analysis is 
the development of an adequate mathematical model describing the 
system. Frequently, comparisons with test data are used as a meas- 
ure of the model’s adequacy, or the test data are directly used to 
update or modify the model. For nonmetallic structures, the model- 
ing task is often more difficult due to uncertainties in the elastic 
constants. System identification provides a methodology for system- 
atically updating the mathematical model for improved correlation 
with test data. In this work a finite element model of a composite 
shell was created. The model includes uncertain orthotropic elastic 
constants. To identify these constants, a modal survey was per- 
formed on an actual shell. The resulting modal data along with the 
finite element model of the shell were used in a Bayes estimation 
algorithm. Values of the elastic constants were estimated which 
minimized the differences between the test results and the finite ele- 
ment predictions. The estimation procedure employed the concept 
of successive linearization to obtain an approximate solution to the 
original nonlinear estimation problem. 


31342 (SAND—87-0387C) Variable amplitude load 
models for fatigue damage and crack growth. Veers, P.S.; 
Winterstein, S.R.; Nelson, D.V.; Cornell, C.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Stanford Univ., CA 
(USA)). Jan 1987. Contract AC04-76DP00789. 45p. 
(CONF-870489—1). NTIS MF A0l1; 2; GPO Dep. File 
Number DE87007342. 

From Symposium on development of fatigue loading spectra; 
Cincinnati, OH, USA (29 Apr 1987). 
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Load models for fatigue analysis and testing are tailored to 
the level of complexity required for the application. Random vari- 
able models are developed and applied to analyses in which load 
sequence effects can be neglected. Conventional narrow-band load 
peak and range distributions are applied to crack initiation and 
growth. Distributions of significant peaks and ranges for wide band 
loadings are developed empirically through simulations with race- 
track filtering. An efficient “sequential” simulation technique is in- 
troduced for continuous generation of both narrow- and wide-band 
random loads. Based on a simplified crack closure model, simula- 
tions of crack growth suggest that sequence effects are most influ- 
ential when any or a combination of the following are present: 
larger ratios of crack opening stress to maximum applied stress, 
lower values of applied tensile mean stress, small values of yield 
stress and crack growth coefficient. When sequence effects are 
present, the regularity of the spacing between tensile overloads can 
be important. In particular, assumption of regularly spaced over- 
loads can be nonconservative. 


31343 (UCID—19323-86) Mechanical Engineering De- 
partment engineering research: Annual FY 1986. 
Denney, R.M.; Essary, K.L.; Genin, M.S.; Highstone, H.H.; 
Hymer, J.D.; Taft, S.O. (eds.). (Lawrence Livermore Na- 
tional Lab., CA (USA)). Dec 1986. Contract W-7405-ENG- 
48. 153p. NTIS, PC A08/MF A0Ol; 1; GPO Dep. File 
Number DE87006189. 

This report provides information on the five areas of re- 
search interest in LLNL’s Mechanical Engineering Department. In 
Computer Code Development, a solid geometric modeling program 
is described. In Dynamic Systems and Control, structure control 
and structure dynamics are discussed. Fabrication technology in- 
volves machine cutting, interferometry, and automated optical com- 
ponent manufacturing. Materials engineering reports on composite 
material research and measurement of molten metal surface proper- 
ties. In Nondestructive Evaluation, NMR, CAT, and ultrasound 
machines are applied to manufacturing processes. A model for un- 
derground collapse is developed. Finally, an alternative heat ex- 
changer is investigated for use in a fusion power plant. Separate ab- 
stracts were prepared for each of the 13 reports in this publication. 
(JDH) 


31344 (UCID—19323-86, pp 35-51) Chip science: Basic 
study of the single-point cutting process. Donaldson, R.R.; 
Riddle, R.A.; Syn, C.K.; Taylor, J.S. Dec 1986. NTIS, PC 
A08/MF AO0O1. File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

Wear that diamond tools sustain during the cutting of elec- 
troless nickel (eNi) has been measured. Wear was detected at previ- 
ously unattained levels, down to 100 A, and it was found that the 
tool wear resulted in a burnishing action after a relatively short cut- 
ting distance. To provide a more direct connection between com- 
puter-based modeling and experimental measurements, macroscopic 
cutting tests on a well-characterized aluminum material were also 
performed. The results showed good agreement between calculated 
and measured cutting forces. 
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REFER ALSO TO CITATION(S) 29998, 30536, 30954, 30955, 30962, 31166, 
31431, 31619, 31632, 32335 


31345 (CEA-N—2501) Structural mechanics of nuclear 
plant components. Roche, R. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. de Re- 
cherche Technologique et de Developpement Industriel 
(RDI). Oct 1986. 295p. (In French). NTIS (US Sales 
Only), PC A13/MF AO1. File Number DE87752073. 

Sound structural analysis are needed for designing safe and 
reliable components, hence his play is very important in nuclear in- 
dustry. This report is a provisional writing on the good practice in 
structural mechanics. Emphasis is put on non elastic analysis, 
damage appraisal, fatigue, fracture mechanics and also on elevated 
temperature behaviour. 
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31346 (CONF-870272—3) The design and fabrication of 
multifilamentary NbTi composites utilizing various matrix 
materials. Kreilick, T.S.; Gregory, E.; Wong, J. (Supercon, 
Inc., Shrewsbury, MA (USA)). 1987. Contract ACO1- 
86ER80340. 6p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87009895. 

From American Institute of Metallurgical Engineers annual 
meeting: light metals session; Denver, CO, USA (22 Feb 1987). 

To attain high quality fine filaments of NbTi with a high 
current carrying capacity one must incorporate a number of impor- 
tant design criteria including single stacking of closely spaced sube- 
lements. In doing so, however, the filaments tend to couple electri- 
cally if the matrix material is not chosen with care and forethought 
for the desired application. Several methods of reducing this cou- 
pling have been proposed. This paper discusses solid solution alloy- 
ing of the high purity copper matrix with nickel, whose greater re- 
sistivity acts to suppress the mean free path of the electrons. Zero 
field susceptibility measurements are used to determine the effec- 
tiveness of these additions. 


31347 (DOE/NBM—7008435) Presentation of test data 
for disposal of snow by liquefaction: Final technical report. 
Fleming, G. (Baasch (Richard H.), Ravenna, NE (USA)). 
13 Apr 1987. Contract FG01-85CE15225. 8p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87008435. 
This report discusses the advantages of the Sno Flow snow 
liquefaction device which is used to dispose of snow that has been 
removed from city streets. The most crucial factors to the success 
of this process were found to be water temperature and volume. 
With water at 47°F being pumped into the mixing chamber at 850 
gpm, and with adequate sewer-pipe diameter (30 inches), the snow 
disposal rate was measured to be 420 cubic yards per hour. Under 
favorable conditions, such as were found in Madison, Wisconsin, 
snow removal costs can be reduced through use of Sno Flow units. 


(DH) 


31348 (HEDL-SA—3503-FP) Fastener tightening in a ra- 
dioactive (hot) cell. Kalk, J.J. ord Engineering Devel- 
opment Lab., Richland, WA (USA)). 1986. Contract AC06- 
76FF02170. 12p. (CONF-870301—22). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87007706. 

From International topical meeting on remote systems and 
robotics in hostile environments; Pasco, WA, USA (29 Mar 1987). 

Accurate remote tightening of fasteners in a radioactive 
(Hot) cell can be a very exasperating experience. Viewing can be 
difficult (in many places) and work sometimes must be done using 
mirrors and/or cameras. If electro mechanical manipulators are 
used, the operator has no “feel,” which often can result in cross 
threading, or improper torquing of fasteners. At the Interim Exami- 
nation and Maintenance (IEM) Cell, where reactor components 
from the Fast Flux Test Facility (FFTF) are disassembled, these 
problems are prevalent because three of the IEM Cell walls have 
no windows. Electric impact wrenches were first proposed and 
tested for the IEM Cell, but the combined effects of radiation, dry 
argon atmosphere and poor visibility radically altered the cell tool 
development philosophy. This change in philosophy is reflected in 
the development of several simple fastener tightening devices. 


31349 (LA-UR—87-758) Two-lens, anamorphic, Brewster- 
angle, Fourier-transform relay. Berggren, R.R. (Los Alamos 
National Lab., NM (USA)). 1987. Contract W-7405-ENG- 
36. 6p. (CONF-870132—6). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87007475. 

From LASE-13: pulse power for lasers conference; Los An- 
geles, CA, USA (11 Jan 1987). 

A two-lens system provides a simple and versatile means to 
relay a laser beam. The pair of lenses can provide true volume im- 
aging, reproducing both amplitude and phase of the input beam. By 
using cylindrical lenses it is possible to change the aspect ratio of 
the beam. By adjusting the cylindrical curvatures, it is possible to 
minimize reflections by tilting the lenses at the Brewster angle. 
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31350 (NEI-NO—11) Production systems conference. 
(Norsk Petroleumsforening, Oslo). 1986. 197p. (CONF- 
8608173—Pt.1). NTIS (US Sales Only), PC A09/MF AOl. 
File Number DE87752020. 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). ; ‘ . 

is section of the proceedings contains eight papers cover- 

ing the following topics: Four years experience with The Central 
Cormorant Underwater Manifold Centre; Status of subsea produc- 
tion on Frigg satellites; Compliant tower applicability offshore 
Northern Europe; Design of a tension by platform for gas produc- 
tion; SWOPS - a production system for Cyrus field and beyond; 
Flexible risers for North Sea floating production systems; The 
subsea atmospheric system (SAS), development and status. Separate 
abstracts were prepared for one paper of the section. 


31351 (ORNL/CSD/TM—242) Recalculation of a few 
bare plutonium critical arrays. Dyer, H.R. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1987. Contract AC05- 
840OR21400. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87009789. 

This report presents the results of computations performed 
to investigate the discrepancy between previous calculations and 
critical experiments involving bare cubic arrays of Pu metal cylin- 
ders. It is shown that including all the support structure in the 
modeling is sufficient to account for earlier discrepancies. The pres- 
ence of concrete walls, simulating the experimental cell, produced 
no statistically significant change in the array k/sub eff/. 


31352 (ORNL/TM—9814) Effects of directed and kinet- 
ic energy weapons on spacecraft. Fraas, A.P. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1986. Contract AC05- 
840R21400. 75p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE87006015. 

The characteristics of the various directed energy beams are 
reviewed, and their damaging effects on typical materials are exam- 
ined for a wide range of energy pulse intensities and durations. 
Representative cases are surveyed, and charts are presented to indi- 
cate regions in which damage to spacecraft structures, particularly 
radiators for power plants, would be likely. The effects of kinetic 
energy weapons, such as bird-shot, are similarly examined. The 
charts are then applied to evaluate the effectiveness of various 
measures designed to reduce the vulnerability of spacecraft compo- 
nents, particularly nuclear electric power plants. 


31353 (PB—87-155727/XAB) Personal protective-equip- 
ment selection and use during episodic chemical releases: a 
review of current practices. Stobbe, T.J.; Plummer, R.W.; 
Mogensen, J.E.; Jeram, L.K. (S and P Associates, Inc., 
oo WV (USA)). Sep 1986. 135p. NTIS, PC A07/ 

In response to a number of specific incidents, various gov- 
ernment agencies have directed more of their attention to the prob- 
lem of chemical exposures. OSHA is reviewing its role in protect- 
ing plant employees in actual and potential chemical release situa- 
tions. The purpose of the report was to gather a data set of PPE 
currently in use by industrial plants for the chemical-release situa- 
tion, and to use the data along with other published information to 
recommend a regulatory approach to the PPE/chemical release 
problem to OSHA. The project was divided into three phases: (1) a 
literature review covering both PPE selection and episodic release; 
(2) an analysis of PPE use related accident/injury data (from Case 
Histories of Accidents in the Chemical Industry, 1962-75, by the 
Manufacturing Chemists Assn.) to determine what kinds of PPE 
use problems have resulted in injuries; (3) structured interviews of 
designated representatives of production organizations that agreed 
to cooperate in the study. Appendices include a bibliography, case 
studies of PPE related accidents and elements of a PPE equipment 
selection and use program. 


31354 (SAND—86-1934C) Using a reverberant plate to 
vibrate components at high frequencies. Smallwood, D.O.; 
Ernest, T.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 5p. (CONF- 
870566—1). NTIS, PC A02. File Number DE87005539. 

From Institute of Environmental Sciences annual meeting; 
San Jose, CA, USA (4 May 1987). 
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A vibration test method is suggested where a component is 
attached to a highly resonant plate and vibrated at high frequencies 
(1 to 10 kHz). Acceleration levels of 75 g from 1 to 5 kHz and 50 g 
from 1 to 8 kHz were achieved using a conventional electrodynam- 
ic shaker. 


31355 (SAND—86-2100) Two-axis, closed-loop piezoelec- 
tric image stabilizer for use with staring-array photodetectors. 
Williams, W.D.; Brunty, D.J. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1987. Contract AC04- 
76DP00789. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87009090. 

An image-tracking and stabilizing device has been built, 
tested, and characterized. This device uses the Burleigh Inchworm 
piezoelectric micropositioner to maintain a focused image of a 
bright object on a staring photodetector array. It is capable of both 
the large-angle, rapid displacements (in excess of 20° at 100 mrad/s) 
required for tracking moving objects and the precise, small-angle 
displacements required for image-jitter stabilization (within +-0.5 
mm) on a staring-array photodetector. 


31356 (SAND—86-2614C) Plasma diagnostics for a Low- 
Pressure Plasma Spray deposition system. Weissman, S.H.; 
Smith, M.F.; Chambers, W.B. (Sandia National Labs., Albu- 
querque, NM (USA)). 1987. Contract AC04-76DP00789. 
10p. (CONF-870438—7). NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE87008968. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

Measured plasma temperature and particle velocity distribu- 
tions in a Low-Pressure Plasma Spray (LPPS) system show a 
strong dependence on process chamber pressure over the range of 
50 to 600 Torr. Plasma temperatures of 3000 to 12,000 K were cal- 
culated from argon atomic emission spectra by the Boltzmann slope 
method. Peak particle velocities up to 365 m/s were measured with 
a laser velocimeter for 44 »m AlO, spray particles. Our results in- 
dicate that there may be potential benefits to operating a LPPS 
system at pressures on the order of 300 Torr. 


31357 (SAND—86-7180) Evaluation of geothermal drill- 
ing fluids using a commercial bentonite and a bentonite/sapo- 
nite mixture. Guven, N.; Carney, L.L.; Ridpath, B.E. (Texas 
Tech Univ., Lubbock (USA). Dept. of Geosciences). Feb 
1987. Contract AC04-76DP00789. 132p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. File Number DE87009690. 

High temperature properties of two clay fluids, based on 
commercially available bentonite and a bentonite-saponite mixture, 
are evaluated at the temperature range 300-600°F under appropri- 
ate confining pressures up to 16,000 psi. Bentonite fluids exhibit an 
anomolous viscosity increase in the temperature range 250-400°F. 
This anomolous viscosity is further enhanced by the salts and hy- 
droxide of sodium leading to the gelation of the fluid. Salts and hy- 
droxide of calcium at 1% concentrations are very detrimental to 
the viscosity, gel strength, and wall-building (filtration) properties 
of the fluids at all temperatures. Salts of potassium provide a good 
control over the high temperature gelation of the bentonite fluids 
but they result in high fluid losses. High and low molecular weight 
polymers (sodium polyacrylates), and lignite and lignosulfonates at 
neutral pH range are proved to be valuable mud additives for the 
high temperature behavior of the bentonite fluids. They maintain 
the pH of the fluid close to the neutral and thus inhibit the mineral 
reactions of the smectites in bentonites at high temperatures. These 
mineral reactions predominate in the alkaline conditions of the 
fluids in the presence of hydroxides of Na, Ca, and K. Consequent- 
ly, a large portion of smectites dissolves and new silicate phases 
precipitate at and above 400°F in these fluids. The fluids based on a 
(1:1) mixture of bentonite and saponite display a high initial viscosi- 
ty (up to 250°F) instead of the viscosity maxima between 150- 
400°F of the bentonite fluids. Therefore, the addition of saponite to 
the bentonite fluid can provide a balanced viscosity at all the tem- 
peratures. 
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31358 (UCID—19323-86, pp 17-27) Investigation of se- 
lected topics in structural-control technology. Lu, S.C.; 
Bumpus, S.E.; Wang, S.H. (Lawrence Livermore National 
Lab., CA; Univ. of California, Davis). Dec 1986. NTIS, PC 
A08/MF AO1. File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

This report summarizes results of integrated structure-con- 
trol research in three areas: integrated simulation, modeling tech- 
nique, and decentralized control design. A computer simulation 
procedure has been developed for the evaluation of controller 
design. A computer code for the extraction of Lanczos modes has 
been developed. Lanczos transformations have been applied to the 
solution of classical real and complex eigenvalues and eigenvectors 
commonly used in the normal-mode model reduction method. A 
theory to adopt Lanczos coordinates in the component-mode syn- 
thesis technique was derived. 


31359 (UCID—19323-86, pp 28-33) Study of complex 
modes. Pastrnak, J.W. Dec 1986. NTIS, PC A08/MF AO1. 
File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

This eighteen-month study has been successful in providing 
the designer and analyst with qualitative guidelines on the occur- 
rence of complex modes in the dynamics of linear structures, and 
also in developing computer codes for determining quantitatively 
which vibration modes are complex and to what degree. The pres- 
ence of complex modes in a test structure has been verified. Finite 
element analysis of a structure with non-proportional dumping has 
been performed. A partial differential equation has been formed to 
eliminate possible modeling errors. 


rae Centrifugal pump design. Hick- 


man, R.S. (Lawrence Livermore National Lab., CA 
(USA)). Jun 1986. Contract W-7405-ENG-48. 95p. NTIS 
MF A0Ol1; 2; GPO Dep. File Number DE87007155. 

This report describes the program which permits the design 
of a centrifugal pump for use with water. The user enters the main 
design characteristics required and the program carries out the 
design. The program varies the number of impeller blades in order 
to optimize the net hydraulic efficiency of the pump. (FI) 


31361 (UCRL—94099) Stereoscopic vision for electron 
beam welding. Tallman, C.S. (Lawrence Livermore National 
Lab., CA (USA)). 19 Feb 1987. Contract W-7405-ENG-48. 
26p. (CONF-870372—2). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87007325. 

From 68. annual American Welding Society convention; 
a IL, USA (22 Mar 1987). 

The requirement for Electron Beam Welding imposes a 
number of difficulties as a result of limited visibility. 7*- report de- 
scribes a prototype viewing system which has been de- 
veloped for use in high-vacuum electron beam welding. (FI) 


31362 Low-frequency excess noise in Nb-ALO;-Nb Jo- 
sephson tunnel junctions. Savo, B.; Wellstood, F.C.; Clarke, 
J. (Department of Physics, University of California, Materi- 
als and Chemical Sciences Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Applied Physics Let- 
ters; 50: No. 24, 1757-1759(15 Jun 1987). Contract AC03- 
76SF00098. 

A fabrication technique for Nb-AlOs-Nb Josephson tunnel 
junctions is described that is an alternative to the trilayer method 
generally used. At 4.2 K the magnitude of the low-frequency noise 
in the critical current Ib of four junctions with areas A-script rang- 
ing from 7.8 to 115 ym? was characterized by S/sup 1/2//sub I// 
sub =/A-script’/sup //7/Ip = (14 +- pA pm/pA Hz'/sup //?, 
where S/sub I//sub =/ is the spectral density of the excess noise 
at 1 Hz. The noise power spectrum of one 3 x 3 ym? junction ex- 
hibited a Lorentzian feature associated with the emptying and fill- 
ing of a single trap in the barrier. The low level of noise makes 
these junctions attractive for use in superconducting quantum inter- 
ference devices. 


42 ENGINEERING 
4202 Facilities And Equipment 


31363 Improved plug valve. Wordin, J.J. (to Dept. of 
Energy). US Patent Application 6-861,383. 9 May 1986. 
17p. Contract AC07-79 1675. DE87007247 NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87007247. 

An improved plug valve wherein a novel shape for the 
valve plug and valve chamber provide mating surfaces for im- 
proved wear characteristics is described. The novel shape of the 
valve plug is a frustum of a body of revolution of a curve known as 
a tractrix, a solid shape otherwise known as a pseudosphere. 


31364 Stereoscopic optical viewing system. Tallman, C.S. 
(to Dept. of Energy). US Patent Anaieatinin 6-858,987. 2 
May 1986. 39p. Contract W-7405-ENG-48. DE87007240 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87007240. 

An improved optical system which provides the operator 
with a stereoscopic viewing field and depth of vision, particularly 
suitable for use in various machines such as electron or laser beam 
welding and drilling machines. The system features two separate 
but independently controlled optical viewing assemblies from the 
eyepiece to a spot directly above the working surface. Each optical 
assembly comprises a combination of eye pieces, turning prisms, 
telephoto lenses for providing magnification, achromatic imaging 
relay lenses and final stage pentagonal turning prisms. Adjustment 
for variations in distance from the turning prisms to the workpiece, 
necessitated by varying part sizes and configurations and by the 
operator's visual accuity, is provided separately for each optical as- 
sembly by means of separate manual controls at the operator con- 
sole or within easy reach of the operator. 


31365 Energy-efficient lighting system for television. 
Cawthorne, D.C. (to Dept. of Energy), US US Patent Applica- 
tion 6 823,546. 29 Jan 1986. 15p. Contract AC04- 
76DP00487. DE87007293 NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007293. 

A light control system for a television camera which adjusts 
the power to lamps illuminating the camera viewing area to pro- 
vide only sufficient artificial illumination necessary to keep the 
camera iris substantially open is described. 


31366 A light apparatus including a multi-aber- 
ration light reflecting surface. Sawicki, R.H.; Sweatt, W. (to 
Dept. of Energy). US Patent Application 6-800,632. 21 Nov 
1985. 31p. Contract W-7405-ENG-48. DE87007281 NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE87007281. 

A light reflecting apparatus including a multi-aberration ben- 
dable light reflecting surface is disclosed herein. This apparatus in- 
cludes a structural assembly comprised of a rectangular plate which 
is resiliently bendable, to a limited extent, and which has a front 
side defining the multi-aberration light reflecting surface and an op- 
posite back side, and a plurality of straight leg members rigidly 
connected with the back side of the plate and extending rearwardly 
therefrom. The apparatus also includes a number of different adjust- 
ment mechanisms, each of which is connected with specific ones of 
the leg members. These mechanisms are adjustably movable in dif- 
ferent ways for applying corresponding forces to the leg members 
in order to bend the rectangular plate and light reflecting surface 
into different predetermined curvatures and which specifically in- 
clude quadratic and cubic curvatures corresponding to different op- 
tical aberrations. 


31367 Support assembly having three dimension position 
adjustment capabilities. Cutburth, R.W.; House, F.A. (to to 
Dept. of Energy). US Patent Application 6-796,463. 8 Nov 
1985. 33p. Contract W-7405-ENG-48. DE87007270 NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87007270. 

An assembly for supporting an apparatus such as a micro- 
scope or laser to and against a planer surface is disclosed herein. 
This apparatus includes three specific arrangements for adjusting 
the positions of three segments of the apparatus so as to adjust the 
position of the overall apparatus with respect to the planer surface 
in the x-, y- and z-directions, where the x-direction and the y-direc- 
tion are both parallel with the planer surface and perpendicular to 
one another and where the z-direction is perpendicular to the 
planer surface and the x- and y-directions. Each of two of the three 
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arrangements includes its own means for providing x-, y- and z-ad- 
justments (which includes rotation in the x, y plane) while it is only 
necessary for the third arrangement to provide adjustments in the 
z-direction. 


4203 Lasers 


REFER ALSO TO CITATION(S) 31310, 31551, 32253, 32373 


31368 (AD-A—177296/1/XAB) New, efficient optically 
pumped solid state lasers. Annual — 15 August 1985-14 
August 1986. Bass, M.; Birnbaum, M. (University of South- 
ern California, Los Angeles (USA). Center for Laser Stud- 
ies). 10 Dec 1986. 45p. NTIS, PC A03/MF AO1. 

Several new results were reported. Of particular note was 
the demonstration of efficient laser operation of high-dopant-density 
Er: YAG at 2.94 um. This laser has valuable medical and other ap- 
plications. Work on radiation trapping in solids, while yielding in- 
teresting and useful spectroscopic results has thus far not fulfilled 
its earlier promise of potential utility in improving the efficiency of 
optically pumped solid-state lasers. A paper detailing additional re- 
sults of ruby fluorescence in the presence of strong R-line trapping 
is in preparation. New work on diode pumping of solid-state lasers 
promises to be of considerable importance in the development of 
compact and efficient solid-state lasers. The Optical Multichannel 
Analyzer was completed and is now operational. It is expected to 
play an important role in investigations involving Er- and Ho- 
doped crystal lasers. Work has begun on research of the high- 
dopant-density Ho: YAG laser. 


31369 (AD-A—177370/4/XAB) Free-electron laser gain 
degradation and electron-beam quality. Technical report, 1 

October 1985-30 December 1986. Colson, W.B.; Ballardo, 
TC, Be C.; Bosco, P.M. (California Univ., Santa Barbara (USA). 
Quantum Inst.). 17 Feb 1987. 18p. (TR—70). NTIS, PC 
A02/MF AO1. 

The free-electron laser can be described by solving the Lo- 
rentz Maxwell equations self-consistently in weak optical fields. 
The field evolution is determined by an integral equation that 
allows the inclusion of an arbitrary electron distribution function in 
a simple way. Contour maps are used to show the gain degradation 
due to an electron beam energy spread and an electron-beam angu- 
lar spread. In the limit of low gain, the gain spectrum is related to 
the spontaneous emission line shape through successively higher de- 
rivatives. In the limit of high gain, it is shown that growth rate be- 
comes less susceptible to degradation from the electron beam qual- 


(AD-A—177384/5/XAB) Instability in a multi- 
mode free-electron laser: effects of electron energy drift. 
Technical report, 1 October 1985-30 December 1986 1986. Gal- 
lardo, J.C.; Elias, L.; Dattoli, G.; Renieri, A. (California 
Univ., Santa Barbara (USA). Quantum Inst). Oct 1986. 14p. 
(TR—71). NTIS, PC A02/MF A0O1. 

Pub. in Physical Review A, Vol. 34, No. 4, 3088-3100(Oct 
1986). 

A phenomenological one-dimensional, self-consistent, multi- 
mode (longitudinal) theory is discussed for a free-electron laser os- 
cillator. A strong fundamental mode and a weak sideband mode are 
followed through many passes in the optical cavity as the energy of 
the electron beam decreases montonically. The time evolution of 
the laser power exhibits oscillations produced by the sequential 
growth to saturation and subsequent decay of longitudinal modes 
evenly distribution in frequency. 


31371 (AD-A—177449/6/XAB) Gamma-ray laser project: 
proof of the feasibility of coherent and incoherent schemes for 
pumping a gamma-ray laser. Quarterly technical progress 
report, 26 September-31 December 1986. Collins, C.B. (Texas 
Univ., Richardson (USA). Center for Quantum Electronics 
and ‘Applications). Jan 1987. 54p. (UTD-GRL—8601). 
NTIS, PC A04/MF AO1. 

Recent approaches to the problem of the gamma-ray laser 
have focused upon upconversion techniques in which metastable 
nuclei are pumped with long-wavelength radiation. At the nuclear 
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level the storage of energy can approach tera-Joules (10'* J) per 
liter for thousands of years. However, any plan to use such a re- 
source for a gamma-ray laser poses problems of a broad interdisci- 
plinary nature requiring the fusion of concepts taken from relatively 
unrelated fields of physics. Since 1978, the Center has pursued an 
approach for the upconversion of longer-wavelength radiation inci- 
dent upon isomeric nuclear populations that can avoid many of the 
difficulties encountered with traditional concepts of single-photon 
pumping. Recent experiments have confirmed the general feasibility 
and have indicated that a gamma-ray laser is feasible if the right 
combination of energy levels and branching ratios exists in some 
real material. Resolution of the question of the feasibility of a 
gamma-ray laser now rests upon the determination of: 1) the identi- 
ty of the best candidate, 2) the threshold level of laser output, and 
3) the upconversion driver for that material. 


31372 (LA-UR—87-1347) Frequency locking in coupled 
free electron lasers. Chow, Weng W.; Appert, Q.D.; 
Saxman, A.C.; McVey, B.; Bender, S.C. (Hughes Aircraft 
Co., Albuquerque, NM (USA); Los Alamos National Lab., 
NM (USA)). 1987. Contract W-7405-ENG-36. 12p. (CONF- 
870622—4). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87009001. 

From 19. fluid dynamics, plasma dynamics, and laser confer- 
ence; Honolulu, HI, USA (8 Jun 1987). 

The application of optical phased arrays to obtain high 
output power, beam agility, and large equivalent output aperture 
has received considerable interest. In this paper, we investigte the 
scaling of free electron lasers using the phased array concept. 


31373 (UCRL—52000-86-12, pp 1-7) Laboratory's free- 
electron laser program: an interview. Dec 1986. NTIS, PC 
A04/MF A0O1. File Number DE87006586. 

In Energy and technology review. 

In the past year, the free-electron laser (FEL) has become a 
leading candidate for an effective ballistic-missile-defense technolo- 
gy. Although many technical challenges lie ahead, the inherent 
flexibility of the FEL makes it uniquely adaptable to evolving con- 
cepts of strategic defense. In this interview, Richard J. Briggs (Di- 
rector of the Beam Research Program), Gregory D. Poe, Donald 
Prosnitz, and James C. Swingle discuss technical and programmatic 
issues associated with the FEL. 


31374 (UCRL—52000-86-12, pp 8-13) Physics of the 
free-electron laser. Dec 1986. NTIS, PC A04/MF AO1. File 
Number DE87006586. 

In Energy and technology review. 

In free-electron laser IL), energy from a beam of elec- 
trons is converted into coherent light. A periodic, linear array of 
magnets (a wiggler) causes the electrons to bunch into a series of 
thin pancakes along the beam and to emit light. If the magnetic 
field strength or period of the wiggler magnets is decreased (ta- 
pered) along the beam path, the electrons will continue to interact 
with the light with increasing conversion efficiency. 


31375 (UCRL—52000-86-12, pp 14-20) Induction linear 
accelerator for the free-electron laser. Dec 1986. NTIS, PC 
A04/MF AO1. File Number DE87006586. 

In Energy and technology review. 

The authors future work with the free-electron laser (FEL) 
requires an induction linear accelerator that will produce a very 
bright beam at high repetition rates and that will serve as the elec- 
tron source and driver for the FEL. They have recently designed a 
new injector, accelerator cells, and a pulsed-power drive for the ac- 
celerator. 


31376 (UCRL—52000-86-12, pp 21-27) Experiments with 
the free-electron laser. Dec 1986. NTIS, PC A04/MF AO1. 
File Number DE87006586. 

In Energy and technology review. 

The authors have been experimenting with a free-electron 
laser (FEL) concept that draws energy from an intense beam of 
high-energy electrons to amplify coherent microwaves and laser 
light. Their FEL experiments in the microwave regime used 30-ns 
bursts of 3.5-MeV electrons from their Experimental Test Accelera- 
tor and produced up to 1-GW pulses of 34.6-GHz microwaves with 
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a conversion efficiency of 34%. They are building a 25-m experi- 
mental FEL (Paladin) to amplify 10.6-+m infrared light from a 
carbon dioxide laser. Paladin will use the pulsed 50-MeV beam of 
their Advanced Test Accelerator and shaped magnetic fields for fo- 
cusing. Paladin will allow them to study gain guidance and electron 
light piping as means of exceeding the diffraction limits in order to 
increase the output power. 


(UCRL—52000-86-12, > PP 33-41) Two applications 
for the free-electron laser. Dec 1986. NTIS, PC A04/MF 
A01. File Number DE87006586. 

In Energy and technology review. 

The laboratory is currently working on two applications ex- 
ploiting the high-power, high-frequency capabilities of the free- 
electron laser: auxiliary heating of plasmas at cyclotron frequencies, 
and the high-frequency, high-power drive for a two-beam, high- 
energy-gradient linear accelerator. Experiments have been proposed 
to demonstrate that FEL-generated microwaves can be used for 
both heating and current drive in tokamak plasmas. An initial goal 
in the accelerator research program is to demonstrate ultrahigh gra- 
dients in a short test unit, which is a functional analog of one peri- 
odic section of the actual accelerating structure. Design concepts 
and problems are presented for both projects. 


31378 (UCRL—91957) Physics design for the ATA [Ad- 
vanced Test Accelerator] tapered wiggler 10.6 » FEL [Free- 
Electron Laser] amplifier experiment. Fawley, W.M. (Law- 
rence Livermore National Lab., CA (USA). 9 May 1985. 
Contract W-7405-ENG-48. 4p. (CONF-850504—315). 
NTIS, PC A02. File Number DE87007329. 

From Particle accelerator conference; Vancouver, Canada 
(13 “— 1985). 

The design and construction of a high-gain, tapered wiggler 

10.6 p Free Electron Laser (FEL) amplifier to operate with the 50 
MeV e-beam is underway. This report discussed the FEL simula- 
tion and the physics motivations behind the tapered wiggler design 
and initial experimental diagnostics. 


31379 (UCRL—94845) High gain free electron laser for 
heating and current drive in the ALCATOR-C tokamak. 
Jong, R.A.; Scharlemann, E.T. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 
22p. (CONF-8609131—11). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87008486. 

From 8. international free electron laser conference; Glas- 

w, UK tg - 1986). 

free electron laser (FEL) particle simulation code, 

FRED, ; Maailinaneas-agioetaieeretoadiiicaaenes 
fying radiation in the one to two millimeter wavelength range for 
use in electron heating and current drive in a tokamak device such 
as ALCATOR-C. As a desired design goal a peak output power of 
8 GW, with a minimum input power in the 1 to 100 watt range has 
been used. The effects of electron beam current, energy and bright- 
ness, laser frequency and input power as well as wiggler wave- 
length and overall wiggler length on the performance of the FEL 
have been examined. 


31380 (UCRL—95051) Nova pulse power design and 
operational Whitham, K.; Larson, D.; Merritt, 
B.; Christie, D. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1987. Contract W-7405-ENG-48. 8p. (CONF- 
870132—7). NTIS, PC A02. File Number DE87009566. 

From LASE-13: pulse power for lasers conference; Los An- 
geles, CA, USA (11 Jan 1987). 

Nova is a 100 TW Nd** solid state laser designed for experi- 
ments with laser fusion at Lawrence Livermore National Laborato- 
ry (LLNL). The pulsed power for Nova includes a 5& MJ capaci- 
tor bank driving 5336 flashlamps with millisecond pulses and sub- 
nanosecond high voltages for electro optics. This paper summarizes 
the pulsed power designs and the operational experience to date. 


31381 Sen tae ) Laboratory x-ray lasers: Future 
prospects and goals. Matthews, D.L. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1986. Contract W-7405- 
ENG-48. 2Ap. (CONF-860880—49). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87007091. 
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From 30. SPIE technical symposium on optics and optoelec- 
tronic rp oer San Diego, CA, USA (17 Aug 1986). 

the goal of this project is to design, demonstrate and utilize a 
sub 44 A, single transverse mode number, saturated output (GL = 
16 to 20), 1 GW x-ray laser. This report summarizes progress to 
date, critiques the various successful amplification techniques and 
describes some new techniques which may make it possible to 
achieve the project goals. 


31382 (UCRL—95989) X-ray laser cavity experiments. 
Ceglio, N.M.; Gaines, D.P.; Trebes, J.; Hawryluk, A.M.; 
Stearns, D. G:; Howe, G.L. (Lawrence Livermore National 
Lab., CA (USA)). 12 Jan 1987. Contract W-7405-ENG-48. 
Op. (CONF- 860880—52). NTIS, PC A02; 2; GPO Dep. File 
Number DE87008729. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

Progress has been made toward the development of multi- 
pass, soft x-ray laser cavities operating in a spectral range around 
200 A. Experimental results on the characterization of normal inci- 
dence multilayer mirrors, the survival of multilayer mirrors in the 
hostile x-ray laser environment, and the performance of double pass 
cavities at 206 A to 209 A are presented. 


31383 Discharge instabilities initiated by nonuniform 
laser extraction in electron-beam sustained discharge KrF 


lasers. Kushner, M.J. (University of Illinois, Department of 
Electrical and Computer Engineering, Gaseous Electronics 


Laboratory, 607 East Healey, Champaign, Illinois 61820). 
Journal of Applied Physics; 62: No. 1, 101-107(1 Jul 1987). 

The photon energy of KrF lasers (A = 248 nm) is sufficient- 
ly large to photodetach electrons from the halogen negative ion 
(F-) and to photoionize excited states of krypton. In electron-beam 
(e-beam) sustained discharge KrF lasers, the contribution of photo- 
generated electrons to the total rate of ionization can be large 
enough to significantly perturb the conductivity of the plasma. If 
laser oscillation is spatially nonuniform, the photoelectron contribu- 
tion to the conductivity deforms the local electric field. This condi- 
tion can ultimately lead to a local discharge ionization instability 
and an arclike termination of the discharge. In this paper, the effect 
of nonuniform optical extraction on the discharge stability of an e- 
beam sustained discharge KrF laser will be studied with results 
from a two-dimensional time-dependent discharge kinetics and laser 
extraction model. Examples of stable and unstable configurations 
will be presented. The time at which the arclike ionization instabil- 
ity terminates the discharge correlates with the time that multistep 
ionization becomes an appreciable fraction of the total rate of ioni- 
zation. A criterion for discharge stability is proposed; gradients in 
conductivity caused by photogenerated electrons must be either 
perpendicular or parallel to the bulk electric field. 


31384 Observation of soft x-ray amplification in neonlike 
molybdenum. MacGowan, B.J.; Rosen, M.D.; Eckart, M.J.; 
Hagelstein, P.L.; Matthews, D. L.; Nilson, D. G.; Phillips, 
T.W.; Scofield, J.H.; Shimkaveg, G.; Trebes, I. E.; and 
others. (Lawrence Livermore National ‘Laboratory, Univer- 
sity of California, Livermore, California 94550). Journal of 
Applied Physics; 61: No. 12, 5243-5248(15 Jun 1987). Con- 
tract W-7405-ENG-48. 

Thin molybdenum coated foils have been irradiated in line 
focus geometry with from 3 to 8 x 10'* W cm“? of 0.53-ym light at 
the Nova laser. The resulting exploding foil plasma has demonstrat- 
ed x-ray laser gain at four wavelengths (106.4, 131.0, 132.7, and 
139.4 A), identified as 3s-3p transitions in neonlike Mo. The J = 
0—1, a 3s—3p transition at 141.6 A has been identified, but does 
not show evidence of significant gain in disagreement with the 
theory. 


31385 Temporal smoothing of multimode dye-laser pulses. 
Li, Z.W.; Radzewicz, C.; Raymer, M.G. (The Institute of 
Optics, University of Rochester, Rochester, New York 
14627). Optics Letters; 12: No. 6, 416-418(Jun 1987). 

Pulses from a broadband dye laser operating in many modes 
have been temporally smoothed by passing them through a strongly 
saturated dye amplifier in the presence of a strong, nonsaturable ab- 





42 ENGINEERING 
4203 Lasers 


sorber. The standard nonlinear coupled partial differential equations 
based on the rate-equation approximation have been used to model 
the amplifier. Both analytic and numerical solutions for the equa- 
tions show that under attainable conditions the intensity of the am- 
plified pulse follows the temporal shape of the pump pulse. 


31386 Chaos in a good-cavity single-mode dye laser due 
to turbulent dye flow. Chyba, T.H.; Gage, E.C.; Ghosh, R.; 
Lett, P.; Mandel, L.; McMackin, I. (Department of Physics 
and Astronomy, The University of Rochester, Rochester, 
New York 14627). Optics Letters; 12: No. 6, 422-424(Jun 
1987). 

Experimental results are presented that demonstrate that the 
light intensity of a good-cavity single-mode standing-wave dye 
laser can exhibit chaotic behavior. The governing attractor is of di- 
mensionality 6.5 and entropy 50 kbits/sec. An examination of the 
pump-laser beam before and after its interaction with the dye indi- 
cates that the chaos is probably due to the turbulent flow of dye 
within the dye cell. This interpretation is confirmed by the absence 
of chaos in two similar dye lasers that use a dye jet rather than a 
dye cell. 


31387 Survey of surface roughness properties of synchro- 
tron radiation optics. Takacs, P.Z.; Colbert, J.; Church, E.L. 
(Instrumentation Div., Brookhaven National Lab., Upton 
11973-5000). pp 67-78 of Grazing incidence optics. Osan- 
towski, J.F.; Van Speybroeck, L. Bellingham, WA; SPIE 
Society of Photo-Optical Instrumentation Engineers (1986). 
(CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Measurements of surface roughness were made on a large 
number of grazing incidence mirrors delivered for use at the Na- 
tional Synchrotron Light Source (NSLS) at Brookhaven National 
Laboratory. The measurements were made with a WYKO optical 
profiler using a 2.5X and a 10X objective and analyzed with our 
PROFILE code to generate an average periodogram representation 
for each surface. The data is presented in the form of representative 
profiles with all of the periodogram curves arranged according to 
figure type. Analysis of the periodograms allows one to compute 
bandwidth-limited values for RMS roughness and slope, to provide 
valuable feedback information to manufacturers regarding compli- 
ance with specifications, and to predict the performance of the 
optic at x-ray wavelengths. 


31388 Extreme Ultraviolet Explorer: Mirror optical tests 
and results. Gillespie, C.H.; Edwards, D.F.; Nichols, M.A.; 
Finley, D.S. (Optical Sciences and Engineering Group, 
Lawrence Livermore National Lab., Livermore, CA 94550). 
pp 182-188 of Grazing incidence optics. Osantowski, J.F.; 
Van Speybroeck, L. Bellingham, WA; SPIE Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The optical tests described were performed after each step in 
the fabrication process of three Extreme Ultraviolet Explorer 
(EUVE) Type 1 telescope mirrors. The surface finish and irregular- 
ity was determined by image analysis and the geometrical figure 
was tested interferometrically. Images of a collimated point source 
were relayed to obtain magnifications and photographic exposures 
were adjusted to include all the scattered light while still resolving 
the smallest bright image core. By linearizing film sensitivity and 
taking digitized lineouts of the photographed image, less than 1 arc 
second full width half maximum (FWHM) intensities were meas- 
ured. The integrated energy density was measured photometrically, 
and diffraction limited curves of 5 arc second half energy widths 
(HEW) were obtained. The test purpose, instruments employed, 
alignment methods, and test results are detailed. 


31389 The interpretation of glancing incidence scattering 
measurements, Church, E.L.; Takacs, P.Z. (USA ARDEC, 
Dover, NJ 07801-5001). pp 126-133 of Grazing incidence 
optics. Osantowski, J.F.; Van Speybroeck, L. Bellingham, 
WA; SPIE Society of Photo-Optical Instrumentation Engi- 
neers (1986). (CONF-860366—). 
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From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The practical testing and specification of X-ray and UV mir- 
rors requires a scattering theory to link topographic finish errors 
and functional performance. This paper examines various smooth- 
surface theories that have been proposed for this purpose, with par- 
ticular attention to their behavior near the critical angle where the 
surface reflectivity is a rapid function of angle. Of the various dif- 
fraction theories considered, Rayleigh-Rice vector perturbation 
theory is the most realistic; and predicts scattering distributions that 
are characteristically different from those of the canonical model. 
In some cases these differences of anomalies are similar to those ob- 
served by Yoneda and by Matsushita et ai., which have previously 
been interpreted using geometrical-optics models. But there are dif- 
ferences. For example, the Rayleigh-Rice theory predicts anoma- 
lous scattering near the critical angle above the glancing angle of 
incidence ("anti-Yoneda effect”). Results are illustrated by calcula- 
tions for strawman scattering experiments. 


31390 Thermal loading considerations for synchrotron ra- 
diation mirrors. Holdener, F.R.; Berglin, E.J.; Fuchs, B.A.; 
Humpal, H.H.; Karpenko, V.P.; Martin, R.W.; Tirsell, K.G. 
(Lawrence Livermore National Lab., Livermore, CA 
94550). pp 116-125 of Grazing incidence optics. Osantowski, 
J.F.; Van Speybroeck, L. Bellingham, WA; SPIE Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860366—). Contract W-7405-ENG-48. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Grazing incidence mirrors used to focus synchrotron radi- 
ation beams through small distant apertures have severe optical re- 
quirements. The surface distortion due to heat loading of the first 
mirror in a bending magnet beam line is of particular concern when 
a large fraction of the incident beam is absorbed. In this paper the 
authors discuss mirror design considerations involved in minimizing 
the thermal/mechanical loading on vertically deflecting first surface 
mirrors required for SPEAR synchrotron radiation beam lines. 
Topics include selection of mirror material and cooling method, the 
choice of SiC for the substrate, optimization of the thickness, and 
the design of the mirror holder and cooling mechanism. Results ob- 
tained using two-dimensional, finite-element thermal/mechanical 
distortion analysis are presented for the case of a 6° grazing inci- 
dence SiC mirror absorbing up to 260 W at Beam Line VIII on the 
SPEAR ring. Test descriptions and results are given for the materi- 
al used to thermally couple this SiC mirror to a water-cooled 
block. The interface material is limited to applications for which 
the equivalent normal heat load is less than 20 W/cm/sup 2/. 


31391 Numerical simulation of gain-guided diode laser 
arrays. Hadley, G.R. (Div. 1124, Sandia National Labs., 
P.O. Box 8500, Albuquerque, NM 87185). pp 68-76 of Mod- 
eling and simulation of optoelectronic systems. O'Keefe, 
J.D. Bellingham, WA; SPIE Society of Photo-Optical In- 
strumentation Engineers (1986). (CONF-860366—). Con- 
tract AC04-76DP00789. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The authors present a self-consistent numerical model of 
light propagation in diode laser arrays. This model has been used to 
study the free-running modes of a five-element gain-guided array 
operated just below threshold. The resulting calculations show that, 
in contrast to index-guided arrays, the modeshapes in general bear 
little or no resemblance to the “supermodes” obtained previously 
from linear perturbation theories. In addition, we find more than 5 
modes for an 5-element device, so that the intensity maxima in the 
near-field are not necessarily centered over the stripes. These obser- 
vations are explainable in terms of a simple plane wave model of 
the array cavity. 


31392 Rare gas halogen excimers. Brau, C.A. (Univ. of 
California, Los Alamos Lab., Los Alamos, NM 87545). 
87-138 of Excimer lasers. Rhodes, C.K. New York, NY. 
Springer-Verlag New York Inc. (1984). 

Both the fundamental and applied aspects of the rare-gas ha- 
lides are discussed. The topics covered include the fundamental 
physical structure and chemical behavior of these molecules; the 
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principles of operation of the lasers themselves, some of the results 
which have been achieved, and the limitations which must be faced 
in scaling these lasers to higher power and efficiency; and the prop- 
erties of these lasers. 


31393 Retrofit of a high power Nd: glass laser system 
with liquid crystal polarizers. Jacobs, S.D.; Cerqua, K.A.; 
Kessler, T.J.; Seka, W.; Balar, R. (Lab. for Laser Energe- 
tics, Univ. of Rochester, 250 East River Road, Rochester, 
NY 14623). pp 15-22 of Laser induced damage in optical 
materials: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. Gaithersburg, MD; National Bureau of 
Standards (1984). (CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

The glass development laser (GDL), has been operating at 
the Laboratory for Laser Energetics since 1978. This Nd:phosphate 
glass system produces high peak power optical radiation at A = 
1054 nm or //m/ = 351 nm for use in studying the interaction 
physics of intense laser beams with matter. The amplifier staging in- 
corporates the propagation of linearly and circularly polarized light 
in rod amplifiers which vary in diameter from 16 mm to 90 mm. 
Numerous quartz or mica quarter waveplates and Brewster angle 
dielectric thin film polarizers are required to limit accumulated 
phase retardation between amplification stages, and to accommo- 
date interstage Pockels’ cell isolation switches. The authors have 
recently replaced most of the waveplate-dielectric polarizer combi- 
nations in GDL with liquid crystal polarizers. Comprised of 11 pm 
thick cholesteric fluids sandwiched between optical quality glass 
plates, liquid crystal polarizers provide excellent polarization prop- 
erties, low insertion loss, angular insensitivity, and laser damage re- 
sistance at A = 1054 nm. The design, fabrication and performance 
of left-handed and right-handed circular polarizers are discussed. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 30026, 30031, 30183, 32371 


31394 (CONF-870582—1) Characteristics of fluidelastic 
instability of tube rows in crossflow. Chen, S.S.; Jendrzejc- 
zyk, J.A. (Argonne National Lab., IL (USA)). 1987. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87006998. 

From Iaternational conference on flow induced vibrations; 
Bowness-on-Windermere, UK (12 May 1987). 

An experimental study has investigated the jump phenome- 
non in critical flow velocities for tube rows with different pitch-to- 
diameter ratios and the excited and intrinsic instabilities for a tube 
row with a pitch-to-diameter ratio of 1.75. The experimental data 
provide additional insights into the instability phenomena of tube 
arrays in crossflow. 


31395 (SAND—85-1921) An experimental investigation 
of pressure drop of foam in laminar tube flow. Black- 
well, B.F.; Sobolik, K.B. (Sandia National Labs., Albuquer- 
que, NM "(USA)). Apr 1987. Contract AC04-76DP00789. 
22p. NTIS, PC A02 A01; 1; GPO Dep. File Number 
DE87008401. 

This report is the first of two detailing pressure-drop and 
heat-transfer measurements made at the Foam Flow Heat Transfer 
Loop. The work was motivated by a desire to extend the applica- 
tion of aqueous foam from petroleum drilling to geothermal drill- 
ing. Pressure-drop measurements are detailed in this report; a forth- 
coming report (SAND85-1922) will describe the heat-transfer meas- 
urements. The pressure change across a 2.4-m (8-ft) length of the 
2.588-cm (1.019-in.) ID test section was measured for liquid volume 
fractions between 0.05 and 0.35 and average velocities between 0.12 
and 0.80 m/s (0.4 and 2.6 ft/s). The resulting pressure-drop/flow- 
rate data were correlated to a theoretical model for a Bingham 
plastic. Simple expressions for the dynamic viscosity and the yield 
stress as a function of liquid volume fraction were estimated. 
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31396 Green's function partitioning procedure applied to 
foil heat flux gages. Beck, J.V.; Keltner, N.R. (Heat Trans- 
fer Group, Department of Mechanical Engineering, Michi- 
gan State University, East Lansing, MI 48824). Journal of 
Heat Transfer; 109: No. 2, 274-280(May 1987). 

This paper presents a new procedure for using Green's func- 
tions for transient heat conduction problems. It is developed as part 
of continuing research on the unsteady surface element (USE) 
method; the USE method provides a means for combining solutions 
for two or more different basic geometries. By combining such ge- 
ometries, problems involving composite media can be solved in- 
cluding problems associated with foil heat flux gages. The new 
method involves partitioning Green's function solutions over differ- 
ent time domains for each of which only a few terms are needed to 
describe the Green’s function. The method is illustrated for the 
two-dimensional problem of a circular foil of finite thickness that is 
uniformly heated over a circular region and otherwise insulated. It 
is demonstrated that the method has the potential of providing ex- 
tremely accurate values since six decimal accuracy is provided. Ob- 
taining such accuracy using classical solution procedures is ex- 
tremely difficult particularly for the extreme aspect ratios covered 
in this paper. 


31397 Prandtl number dependence of natural convection 
in porous media. Jonsson, T.; Catton, I. (Mechanical, Aero- 
space, and Nuclear Engineering Department, School of En- 
gineering and Applied Science, University of California, 
Los Angeles, Los Angeles, CA 90024). Journal of Heat 
Transfer; 109: No. 2, 371-377(May 1987). 

The effect of Prandtl number of a medium on heat transfer 
across a horizonal layer was measured. Stainless steel particles of 
diameters 1.6, 3.2, and 4.8 mm, glass particles of diameters 2.5 and 
6.00 mm, and lead particles of diameter 0.95 mm were used with 
silicon oil, water and mercury as working fluids. The bed height 
was varied from 2.5 to 12 cm. Experimental results are presented 
showing Nusselt number as a function of medium Rayleigh number 
with the effective Prandtl number, defined as the product of 
medium Prandtl number and Kozeny—Carmen constant, serving as 
a parameter. Correlations for Nusselt number are given for effec- 
tive Prandtl number less than 0.1 and for effective Prandtl number 
greater than 0.1, which corresponds to an infinite effective Prandtl 
number. For the steel—water case the wavenumber is shown as a 
function of medium Rayleigh number. 


31398 Steady, two-dimensional, natural convection in rec- 
tangular enclosures with differently heated walls. Chen, K.S.; 
Ho, J.R.; Humphrey, J.A.C. (Department of Mechanical 
Engineering, National Sun Yat-Sen University, Kaohsiung, 
Taiwan 800, Republic of China). Journal of Heat Transfer; 
109: No. 2, 400-406(May 1987). 

Numerical results are presented for steady natural convec- 
tion in two-dimensional rectangular enclosures in which the side 
walls, top wall, and bottom wall are at uniform temperatures 6/sub 
s/, 0/sub t/, respectively, and 0/sub s/>0/sub t/>0@/sub b/. Ray- 
leigh numbers ranging from 10‘ to 107 and aspect ratios of 1 and 1.5 
were investigated. The top wall was modeled as an impermeable 
rigid surface or an impermeable free-moving boundary. The calcu- 
lations reveal two flow regions. In the upper part of the enclosure 
two large counterrotating cells appear, separated by a descending 
plume of fluid. Near the bottom wall the flow is almost motionless 
and stably stratified. The temperature in the central portion of the 
enclosure is almost uniform due to mixing by the recirculating cells. 
A temperature inversion occurs near the top wall and is particular- 
ly noticeable at high Rayleigh numbers. At high Rayleigh numbers 
the flow breaks up into smaller cells. The result is that each main 
recirculation region develops a secondary counterrotating eddy 
within it. The condition of a free surface as the top wall boundary 
condition significantly affects the circulation and heat transfer 
throughout the flow domain. Numerical experiments reveal the 
extent to which the flow field in the enclosure is affected by an 
asymmetric specification of side-wall temperature boundary condi- 
tions. 
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31399 Experimental study of high Rayleigh number 
mixed convection in a rectangular enclosure with restricted 
inlet and outlet openings. Neiswanger, L.; Johnson, G.A.; 
Carey, V.P. (Department of Mechanical Engi eering, Uni- 
versity of California, Berkeley, CA 94720). Journal of Heat 
Transfer; 109: No. 2, 446-453(May 1987). 

Measured local heat transfer data and the results of flow vis- 
ualization studies are reported for cross-flow mixed convection in a 
rectangular enclosure with restricted inlet and outlet openings at 
high Rayleigh number. In this study, experiments using water as 
the test fluid were conducted in a small-scale test section with uni- 
formly heated vertical side walls and an adiabatic top and bottom. 
As the flow rate through the enclosure increased, the enhancement 
of heat transfer, above that for natural convection alone, also in- 
creased. The variation of the local heat transfer coefficient over the 
heated surface was found to be strongly affected by the recircula- 
tion of portions of the forced flow within the enclosure. Mean heat 
transfer coefficients are also presented which were calculated by 
averaging the measured local values over the heated surface. A 
correlation for the mean heat transfer coefficient is also proposed 
which agrees very well with the experimentally determined values. 
A method of predicting the flow regime in this geometry for speci- 
fied heating and flow conditions is also discussed. 


31400 High-pressure transition boiling in internal flows. 
France, D.M.; Chan, I.S.; Shin, S.K. (Department of Me- 
chanical Engineering, University of Illinois at Chicago, Chi- 
cago, IL 60680). Journal of Heat Transfer; 109: No. 2, 498- 
502(May 1987). 

Transition boiling heat transfer was studied for the case of 
internal flow of high-pressure water. Transition boiling results were 
determined from measurements from 138 steady-state tests conduct- 
ed in a temperature-controlled facility. Water flowed vertically 
upward inside a tube with inside diameter = 10.1 mm and vertical 
length = 13.1 m, as it was heated by liquid sodium flowing coun- 
tercurrent in a surrounding annulus. The water parameter range of 
the experiments was pressure 7—15.3 MPa and mass flux 0.7—3.2 
Mg/m?xs. A mathematical model was developed that predicted the 
transition boiling heat transfer coefficient well over the entire pa- 
rameter range. 


31401 Momentum-buoyancy interactions in a three-di- 
mensional cavity flow. Freitas, C.J.; Rhee, H.S.; Street, R.L. 
(Environmental Fluid Mechanics Lab., Stanford Univ., 
Stanford, CA). pp 53-58 of Significant questions in buoyan- 
cy affected enclosure or cavity flows. Humphrey, J.A.C.; 
Avedisian, C.T.; Le Tourneau, B.W.; Chen, M.M. New 
York, NY; American Society of Mechanical Engineers 
(1986). (CONF-861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

A concurrent numerical and experimental investigation of a 
mixed convection flow in a three-dimensional cavity geometry has 
been completed. Preliminary results of flow visualization, bottom 
plate heat flux, and centerline velocity profiles are presented for 
this high Rayleigh number, moderate Reynolds number flow. The 
experimentally observed Taylor-Gortler vortices and other perti- 
nent flow structures have been reproduced by the numerical simu- 
lation. Highlighted ix this paper is the positive and symbiotic rela- 
tionship that can now exist between a physical and numerical ex- 
periment. 


31402 Natural convection in shallow enclosures with dif- 
ferentially heated endwalls. Paolucci, S.; Chenoweth, D.R. 
(Applied Mechanics Dept., Sandia National Labs., Liver- 
more, CA). pp 11-22 of ‘Significant questions in buoyancy 
affected enclosure or cavity flows. Humphrey, J.A.C.; Ave- 
disian, C.T.; Le Tourneau, B.W.; Chen, M.M. New "York, 
NY; ‘American Society of Mechanical Engineers (1986). 
(CONF- 861211—). Contract AC04-76DP00789. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

The authors consider a low aspect ratio two-dimensional 
rectangular cavity, differentially heated with arbitrarily large hori- 
zontal temperature difference. Steady-state results obtained from 
numerical solutions of the transient Navier-Stokes equations are 
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given for air using the ideal gas law and Sutherland law transport 
properties. They clarify the different flow regimes possible by using 
numerical results for aspect ratios 0.01 = A = 1 and for Rayleigh 
numbers (based on height) 10/sup 2/ = Ra = 10/sup 9/. They 
present Nusselt numbers, and temperature and velocity distribu- 
tions, and compare them with existing data. At high Ra in the 
Boussinesq limit they show the existence of weak secondary and 
tertiary flows in the core of the cavity. In addition they present 
novel solutions in the non-Boussinesq regime. 


31403 Calculating and visualizing three-dimensional con- 
vective flow. Pepper, D.W.; Watterberg, P.A. (E.I. du Pont 
de Nemours and Co., Savanah River Lab., Aiken, SC). pp 
1-10 of Significant questions in buoyancy affected enclosure 
or cavity flows. Humphrey, J.A.C.; Avedisian, C.T.; Le 
Tourneau, B.W.; Chen, M.M. New York, NY; American 
Society of Mechanical Engineers (1986). (CONF- 861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Both free and forced convective flows within three-dimen- 
sional enclosures are numerically simulated using a time-split finite 
element method. The time-dependent primitive equations of motion 
are solved along with a pseudo-pressure formulation. Linear basis 
functions are used with a dissipation parameter based upon a 
Petrov-Galerkin procedure. Results are displayed as three-dimen- 
sional stereographic images. 


31404 Analytical and experimental investigation of natu- 

ral convection heat transfer in vertical channels with a single 

obstruction. Said, S.A.M. Knoxville, TN; Univ. of Tennes- 

a (1986). 163p. University Microfilms Order No. 86- 
625. 

Thesis (Ph. D.). 

This dissertation is concerned with the heat transfer due to 
natural convection flows of air in a vertical channel with a single 
obstruction. The work is separated into two sections: one dealing 
with experimental measurements and the other with the numerical 
solution of the two-dimensional conservation equations. The numer- 
ical work consists of the solution of the governing differential equa- 
tions. The equations, derived using the Boussinesq approximation, 
are solved using a general purpose finite-element computer code 
called NACHOS. The NACHOS program is based on the Galerkin 
form of the finite element method (FEM) and is designed for the 
solution of transient or steady state laminar flows described by the 
Navier-Stokes equations. Both thermal boundary conditions, uni- 
form wall temperature (UWT) and uniform heat flux (UHF), are 
considered numerically. In the experimental study, optical tech- 
niques were used to obtain measurements of both quantitative data 
(heat fluxes and temperatures) and qualitative data (flow visualiza- 
tion). The range of Rayleigh numbers for these tests was 2 x 10° < 
Ra = 10° Only uniform wall temperature (UWT) boundary condi- 
tions were investigated experimentally. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 30131, 30459, 30496, 30517, 30533, 30994, 
31093, 31156, 31204 


31405 (DOE/ER/45098—21) Synchrotron x-ray topogra- 
phy of dislocation arrays. Bilello, J.C. (California State 
Univ., Fullerton (USA)). 1986. Contract FG02-84ER45098. 


12p. (CONF-861207—100). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87009338. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The application of relatively low resolution x-ray topogra- 
phy methods, typically ~1 micrometer, is limited in studies which 
involve large scale dislocation networks. However, the ability to 
nondestructively image wide areas for “thick” specimens at high in- 
tensity with a tunable x-ray source makes the synchrotron an ideal 
probe for a range of problems previously inaccessible by other 
methods. Some examples are discussed such as: (a) crack initiation 
and propagation in fatigued zinc bicrystals; (b) real-time in situ plas- 
tic deformation studies in stain-annealed Mo crystals; and (c) strain 
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distributions in vapor deposited and LPE thin films on Si and GaAs 
substrates. 


31406 (JINR—R-9-85-707, pp 320-330) Application of 
charged particle activation for testing machine part wear. Ko- 
simova, M.; Tendera, P. (Statni Vyzkumny Ustav Materialu, 
Prague, Czechoslovakia). 1985. (In Russian). NTIS (US 
Sales Only), PC A16/MF AO1. File Number DE87780133. 
(CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The results of application of the charge particle activation 
method to investigate machine part wear are presented. Study of 
radionuclide activity and yield has been carried out at the U-120M 
isochronous cyclotron by means of the method of iron foil piles 
from 20 to 100 pm in thick. Protons and deuterons have been used. 
Wear measurement is based on determination of wear particle activ- 
ity in a butyric medium. An example of the results of a bench test 
of activated piston rings and cylinder liner of the engine for trucks 
is given. The method of surface activation is shown to be accepta- 
ble for studying machine part wear under the regular service condi- 
tions, especially on the stage of the primary investigations and de- 
velopment, when sampling structural materials and estimating dif- 
ferent lubricating oil applicability. 6 refs.; 6 figs. 


31407 (UCID—19323-86, pp 93-101) NMR imaging for 
materials characterization. Harben, P.E.; Ward, R.L.; Boyle, 
W.; Maddux, A. Dec 1986. NTIS, PC A08/MF AO. File 
Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

The objective of this project was to develop and use NMR 
imaging techniques to characterize the properties of materials of 
particular interest to researchers in Laboratory programs. A solids 
spectrometer built at Sandia National Laboratories was modified to 
perform NMR imaging. Two sample probes were built and such 
features as quadrature phase detection and spin-echo formation 
were added to enhance imaging capabilities. Several test samples 
containing mobile water, including small water flasks and peapod 
sections, were imaged with good results. Also imaged with some 
success was water in such materials as epoxy composites and 
welded tuff rock cores. However, water in these samples sometimes 
became bound to the material walls (thus rendering the water im- 
mobile), and so far it has been possible only to image samples con- 
taining some mobile water. 


31408 (UCID—19323-86, pp 102-111) Quantitative radi- 
ography. Brase, J.M.; Martz, H.E.; Waltjen, K.E.; Hurd, 
R.L.; Wieting, M.G. Dec 1986. NTIS, PC A08/MF AO1. 
File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual FY 1986. 

Radiographic techniques have been used in nondestructive 
evaluation primarily to develop qualitative information (i.e., defect 
detection). This project applies and extends the techniques devel- 
oped in medical x-ray imaging, particularly computed tomography 
(CT), to develop quantitative information (both spatial dimensions 
and material quantities) on the three-dimensional (3D) structure of 
solids. Accomplishments in FY 86 include (1) improvements in ex- 
perimental equipment - an improved microfocus system that will 
give 20-4m resolution and has potential for increased imaging 
speed, and (2) development of a simple new technique for display- 
ing 3D images so as to clearly show the structure of the object. 
Image reconstruction and data analysis for a series of synchrotron 
CT experiments conducted by LLNL’s Chemistry Department has 
begun. 


31409 (UCID—19323-86, pp 112-126) Research in quan- 
nondestructi: 


titative ultrasonic ive evaluation. Clark, G.A.; 
Lewis, D.K. Dec 1986. NTIS, PC A08/MF AO0Ol. File 
Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

Laboratory experiments have been conducted using ultrason- 
ic signals to measure physical properties of materials. Improve- 
ments have been made in the ability to interpret signals acquired 
with the ultrasonic test-bed and acoustic microscopy. Identification 
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and spectrum-extrapolation algorithms have been improved. Wave 
propagation models and parameter-estimation techniques have been 
used to estimate layer thickness and reflection coefficients of lay- 
ered materials. Modeling of the metrology mode of the acoustic mi- 
croscope continued. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 31299, 31355, 31549 


31410 (AD-A—177489/2/XAB) Thin-film measurements. 
Final report, 15 September 1985-15 December 1986. Pelletier, 
E.; MacLeod, H.A. (Laboratoire d'Optique des Surfaces et 
des Couches Minces, Marseille (France)). 15 Dec 1986. 99p. 
NTIS, PC A05/MF AO1. 

The problems of the vacuum air shift were further studied in 
both laboratories. Single films and multilayers of different materials, 
classically evaporated as well as ion-assisted were studied and the 
improvement in stability with ion assisted deposition was further 
confirmed. Much emphasis is being given to microstructural effects 
in layers and another aspect of film properties depending largely on 
structure is anisotropy. Here a series of measurements were made 
that demonstrate the influence of the columnar structure of the 
layers on their optical properties. This work began with investiga- 
tions by Horowitz of principally zirconium dioxide and titanium di- 
oxide using a modified ellipsometric method of measurement and 
continued with guided-wave measurements in Marseille. Many 
more measurements were added to the data base. Scattering of 
single layers and of multilayers has been an important topic of inve- 
sigation. An attempt has begun at a correlation between the meas- 
urements of the scattering diagram and the structural details of the 
layers, which are a consequence of the growth process. The theory 
developed in Marseille of the scattering effect calculates the scatter- 
ing diagram from the statistical properties of the layers and, in par- 
ticular of their surfaces. The theoretical atomistic modeling of the 
growth process was adapted so that it yields statistical information 
similar to that required by the theory. The next step is to attempt a 
closer correlation between these theoretical model results and the 
results of direct measurement. 


31411 (CONF-870549—1) Theory of the ac response of 
fractal interfaces. Liu, S.H.; Kaplan, T.; Gray, LJ. (Oak 
Ridge National Lab., TN (USA)). Jan 1987. Contract 
AC05-840R21400. 7p. NTIS, PC A02. File Number 
DE87004618. 

From International symposium on circuits and systems; 
Philadelphia, PA, USA (4 May 1987). 

The ac impedance of the interface between a blocking elec- 
trode and an aqueous or solid electrolyte often contains a constant- 
phase-angle (CPA) element whose impedance has the frequency de- 
pendence given by Z(w) proportional to (jw)"/sup eta/. In recent 
years it has been demonstrated that the exponent eta is intimately 
related to the roughness of the interface, with eta approaching 1 
when the interface is made increasingly smooth. This has led to the 
proposal by several authors that the CPA element arises from the 
fractal nature of the interface. It is derived on the basis of a number 
of self-affine fractal models that eta satisfies eta < 3 - d/sub s/, 
where d/sub s/ is the fractal dimension of the interface. 


31412 (LA-UR—87-750) Simple laser-driven, metal pho- 
tocathodes as cold, high-current electron sources. Saunders, 
J.D.; Ringler, T.J.; Builta, L.A.; Kauppila, T.J.; Moir, D.C.; 
Downey, S.W. (Naval Postgraduate School, Monterey, CA 
(USA); Los Alamos National Lab., NM (USA); Bell Labs., 
Murray Hill, NJ (USA)). 1987. Contract W-7405- ENG-36. 
4p. (CONF.870302—3 1). NTIS, PC A02. File Number 
DE87007476. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Recent developments in excimer laser design have made near 
ultraviolet light intensities of several MW/cm? possible in unfo- 
cused beams. These advances and recent experiments indicate that 
high-current, simple-metal photoemissive electron guns are now 
feasible. Producing more than 50 A/cm? of illuminated cathode sur- 
face, the guns could operate at vacuums of 10~° torr with no com- 
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plicated system components inside the vacuum enclosure. The elec- 
tron beam produced by such photoemission guns would have very 
low emittance and high brightness. This beam would also closely 
follow the temporal characteristics of the laser pulse, making fast 
risetime, ultrashort electron beam pulses possible. 


31413 (PB—87-158176/XAB) Flexible and high-quality 
software on a multiprocessor computer system controlling a 
research flight simulator. Marsman, A.P.L.A. (Nationaal 
Lucht- en Ruimtevaartlaboratorium, Amsterdam (Nether- 
lands)). 30 Sep 1985. 16p. (NLR-MP—85061-U). NTIS, PC 
PC E03/MF E01. 

The paper deals with two requirements for flexible software 
for research flight-simulation programs: the research environment 
and the aspects of the multiprocessor computer system. The various 
projects demand modifications. Scheduling of these projects yields 
to parallel development of software and hardware. Interference be- 
tween the projects due to software modifications is avoided by a 
hierarchical software environment, while simulation test runs can 
be performed independent from the hardware configuration at that 
time. Although software development is performed on the comput- 
er, there is no need to stop development during simulator oper- 
ation. The administrative system is not ruling the quality of the 
software. Simple rules on quality assurance are adopted by the sim- 
ulator group. 


31414 (SAND—86-1387C) Laser-chemical deposition and 
etching on the metallization level of integrated circuits. John- 
son, A.W.; Greenberg, K.E. (Sandia National Labs., Albu- 
(USA)). Dec 1986. Contract AC04- 
. 6p. (CONF-861207—104). NTIS, PC A02/MF 

A01; GPO Dep. File Number DE87010035. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Laser-controlled chemical deposition and etching techniques 
were used to modify integrated circuits. This work used a pulsed 
laser to initiate and control the etching, by chlorine gas, of alumi- 
num conductors. New conducting paths were then formed by laser- 
chemical vapor deposition of highly-doped silicon from silane and 
diborane. Improved conductivity of laser-deposited connectors was 
achieved by the selective deposition of tungsten on the silicon. 
These techniques were used to “rewire” an integrated circuit allow- 
ing the full evaluation of the corrected circuit design. 


31415 (SAND—86-2593C) Characterization of buried-ni- 
tride silicon for integrated circuit applications. Myers, D.R.; 
Stein, H.J.; Tsao, S.S.; Arnold, G.W.; Hughes, R.C.; Miller, 
W.M.; Jones, R.V.; Datye, A.K. (Sandia National Labs., Al- 
buquerque, NM (USA); New Mexico Univ., Albuquerque 
(USA). Dept. of Chemical and Nuclear Engineering ). 1987. 
Contract AC04-76DP00789. 6p. (CONF-870438—13). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87008644. 

From Spring pase: of the Materials Research Society; 
Aas) _ USA (21 Apr Bene! 

have examined the microstructure and the transport 

emma of nitrogen-implanted silicon-on-insulator wafers, as weli 
as the performance of integrated-circuit transistors fabricated in this 
material. The insulating regions were fabricated in silicon by the 
unpatterned implantation of 4x10'7/cm?, 300 keV nitrogen dimers 
followed by annealing at 1473°K for 5 hours. For these parameters, 
the buried nitrogen-implanted layer crystallized into a-silicon ni- 
tride, and contains «20% excess silicon in the form of silicon inclu- 
sions of 5 to 15 nm diameter. The surface silicon layers are charac- 
terized by low-mobility, p-type conduction. The buried dielectric 
has a resistivity of approximately 10° Q-cm. Functional p-channel, 
integrated circuit transistors have been fabricated in n-type epitaxial 
silicon gorwn over the buried-nitride wafers. These transistors de- 
vices are similar in performance to those fabricated in bulk silicon, 
(hole mobilities in inversion layers of 140 cm?/V-s), and demon- 
strate the suitability of the buried nitride process for integrated cir- 
cuit applications. 


31416 (SAND—87-0781) The Modular Building Block 
data bus. (Sandia National Labs., Albuquerque, NM (USA)). 
May 1987. Contract AC04-76DP00789. 29p. NTIS, PC 

A03/MF A01. File Number DE87009692. 
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This document presents a generic description of the Modular 
Building Block data bus which also includes the bus control proces- 
sor. The data bus uses coaxial cable as the physical communication 
medium and employs frequency division multiplexing to accommo- 
date audio, digital, and video signals from a wide variety of com- 
puters, radios, telephones, PBXs, cryptos, and other mission equip- 
ment. Other documents generated as part of the design definition 
for specific applications will provide details on subjects such as 
power levels, power consumption, and frequency allocations. 


31417 (UCID—20959) NEC-HYBRID user's guide. 

Burke, G.J. (Lawrence Livermore National Lab., CA 

ae Jan 1987. Contract W-7405-ENG-48. 1lp. NTIS 
A01; 2; GPO Dep. File Number DE87007352. 

‘o combination of Numerical Electromagnetics Code 
(NEC) Method-of-Moments and the geometrical theory of diffrac- 
tion (GTD) provides a useful new modeling capability. A combina- 
tion of these two techniques can provide an efficient method for 
modeling structures such as wire antennas near large conducting 
bodies. This approach has been used in NEC-HYBRID, and sample 
input data and results are described. (FT) 


31418 (UCID—20970) Enhancements and limitations of 
the code NEC — Electromagnetics Code] for model- 
ing electrically small antennas. Burke, G.J. (Lawrence 
Livermore National Lab., CA ae Jan 1987. Contract 

W-7405-ENG-48. 2p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE87007353. 

This report discusses modifications to improve precision in 
Numerical Electromagnetics Code (NEC) Method-of-Moments 
computer code for modeling antennas by the numerical solution of 
an integral equation. These modifications appear to correct most of 
the problems with dipoles or other open wires at VLF. Remaining 
problems with small loops are discussed and the limitations in mod- 
eling small loops are demonstrated. A discussion of problems pre- 
sented by the introduction of a ground plane into the model is also 
presented. 


31419 (UCRL—15812) Final report: FET switch stage. 
(American Control Engineering, San Diego, CA (USA); 
Lawrence Livermore National Lab., CA (USA)). 3 Feb 
1986. Contract W-7405-ENG-48. 64p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87008166. 


The purpose of this contract was to develop, characterize 
and test an improved state-of-the-art high peak current, high aver- 
age current FET switch stage that would meet the requirements of 
the “next” generation of Extractor Power Supplies that is required 
by the LIS program at the University of California, Lawrence 
Livermore National Laboratory. The goal of this study effort was 
to test out the conceptual design of a series FET stage that could 
provide up to 700 Amps peak and 70 Amps average. This report 
lists the significant results and conclusions of this study contract. 
All of the tasks called out in the statement-of-work have been suc- 
cessfully completed. 


31420 (UCRL—94117) Some properties of the multidi- 
mensional complex cepstrum. Goodman, D.M. (Lawrence 
Livermore National Lab., CA (USA)). Feb 1986. Contract 
W-7405-ENG-48. 8p. (CONF-860589—3). NTIS, PC A02. 
File Number DE87009601. 

From Institute for Electrical and Electronics Engineers 
international conference on circuits and systems; San Jose, CA, 
USA (5 May 1986). 

Conditions are obtained for an 1, sequence having arbitrary 
support to have an l, cepstrum. These conditions are used to show 
that the cepstrum of a sequence with half-space support will have 
support on the same half-space. This result is used to describe the 
support of the cepstrum of a sequence with bounded support on a 
half-space. The relationship between the cepstrum and bounded- 
input, bounded-output (BIBO) stability is considered. Finally, the 
derivatives of the inversion operator, the homomorphic transform 
operator, and its inverse are calculated. These results are also useful 
in the one-dimensional case. 
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31421 Multigigawatt microwave generation by use of a 
virtual cathode oscillator driven by a 1—2 MV electron beam. 
Burkhart, S. (Lawrence Livermore National Laboratory, P. 
O. Box 808, a California 94550). Journal o ‘Ap- 
on Physics; 62: No. 1, 75-78(1 Jul 1987). Contract W-7405- 


Microwave power generated by a virtual cathode oscillator 
is measured using independent diagnostics to levels exceeding 4 
GW at 6.5 GHz. Variation of the cathode radius is shown to have 
little effect on the oscillation frequency, however, changing the 
anode—cathode gap is shown to have a strong effect on the fre- 
quency. Electron beam power to microwave power conversion effi- 
ciency is measured at 3.3%. 


tor Triggered plasma opening switch. Mendel, C.W. 
t. of Energy). US Patent Application 6-884,858. 14 
ORG. tea Contract AC04-76DP00789. DE87007196 

S, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DESTOOTIS6. 

A triggerable opening switch for a very high voltage and 
current pulse includes a transmission line extending from a source 
to a load and having an intermediate switch section including a 
plasma for conducting electrons between transmission line conduc- 
tors and a magnetic field for breaking the plasma conduction path 
and magnetically insulating the electrons when it is desired to open 
the switch. 


31423 Method and apparatus for measuring low currents 
in capacitance devices. Kopp, M.K.; Manning, F.W.; Guer- 
rant, G.C. (to Dept. of Energy). US Patent Application 6- 
870,569. 4 Jun 1986. 24p. Contract AC05-840R21400. 
DE87007185 NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE87007185. 

A method and apparatus for measuring subnanoampere cur- 
rents in capacitance devices is reported. The method is based on a 
comparison of the voltages developed across the capacitance device 
with that of a reference capacitor in which the current is adjusted 
by means of a variable current source to produce a stable voltage 
difference. The current varying means of the variable current 
source is calibrated to provide a read out of the measured current. 
Current gain may be provided by using a reference capacitor which 
is larger than the device capacitance with a corresponding increase 
in current supplied through the reference capacitor. The gain is 
then the ratio of the reference capacitance to the device capaci- 
tance. In one illustrated embodiment, the invention makes possible a 
new type of ionizing radiation dose-rate monitor where dose-rate is 
measured by discharging a reference capacitor with a variable cur- 
rent source at the same rate that radiation is discharging an ioniza- 
tion chamber. The invention eliminates high-megohm resistors and 
low current ammeters used in low-current measuring instruments. 


31424 High power microwave generator. Minich, R.W. 
(to Dept. of Sena US Patent Application 6-863,493. 15 
May 1986. 22p. Contract W-7405-ENG-48. DE87007250 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87007250. 

A device for producing high-powered and coherent micro- 
waves is described. The device comprises an evacuated, cylindrical, 
and hollow real cathode that is driven to inwardly field emit rela- 
tivistic electrons. The electrons pass through an internally disposed 
cylindrical and substantially electron-transparent cylindrical anode, 
proceed toward a cylindrical electron collector electrode, and form 
a cylindrical virtual cathode. Microwaves are produced by spatial 
and temporal oscillations of the cylindrical virtual cathode, and by 
electrons that reflex back and forth between the cylindrical virtual 
cathode and the cylindrical real cathode. 


31425 High resolution time interval meter. Martin, A.D. 
(to Dept. of Energy). US Patent Application 6-861,381. 9 
May 1986. 24p. at W-7405-ENG-36. DE87007246 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87007246. 

Method and apparatus are provided for measuring the time 
interval between two events to a higher resolution than reliability 
available from conventional circuits and component. An internal 
clock pulse is provided at a frequency compatible with convention- 


42 ENGINEERING 
4208 Electronic Circuits And Devices 


al component operating frequencies for reliable operation. Lumped 
constant delay circuits are provided for generating outputs at delay 
intervals corresponding to the desired high resolution. An initiation 
START pulse is input to generate first high resolution data. A ter- 
mination STOP pulse is input to generate second high resolution 
data. Internal counters count at the low frequency internal clock 
pulse rate between the START and STOP pulses. The first and 
second high resolution data are logically combined to directly pro- 
vide high resolution data to one counter and correct the count in 
the low resolution counter to obtain a high resolution time interval 
measurement. 


31426 Method and apparatus for transferring and inject- 
ing rf energy from a to a resonant load. Hoffert, 
W.J. (to Dept. of Energy). US Patent Application 6- 
859,949. 5 May 1986. 16p. Contract W-7405-ENG-36. 
DE87007244 NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87007244. 

Improved apparatus and method are provided for the coher- 
ent amplification and injection of radio frequency (rf) energy into a 
load cavity using a plurality of amplifier tubes. A plurality of strip 
line cavities are laterally joined to define a continuous closed cavity 
with an amplifier tube mounted within each resonant strip cavity. 
Rf energy is injected into the continuous cavity from a single input 
for coherent coupling to all of the amplifier tubes for amplification 
and injection into the load cavity. 


31427 Explosive-driven, high speed, arcless switch. 
— P.J.; Tucker, T.J. (to Dept. of Energy). US Patent 

lication 6-859, 164. 2 May 1986. 29p. Contract AC04- 
x P00789. DE87007241 NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE87007241. 

An explosive-actuated, fast-acting arcless switch contains a 
highly conductive foil to carry high currents positioned adjacent a 
dielectric surface within a casing. At one side of the foil opposite 
the dielectric surface is an explosive which, when detonated, drives 
the conductive foil against the dielectric surface. A pattern of 
grooves in the dielectric surface ruptures the foil to establish a rup- 
ture path having a pattern corresponding to the pattern of the 
grooves. The impedance of the ruptured foil is greater than that of 
the original foil to divert high current to a load. Planar and cylin- 
drical embodiments of the switch are disclosed. 


31428 Uniform insulation applied-B ion diode. Seidel, 
D.B.; Slutz, S.A. (to Dept. of Energy). US Patent Applica- 
tion 6-850,455. 11 Apr 1986. 18p. Contract AC04- 
76DP00789. DE87007231 NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007231. 

An applied-B field extraction ion diode has uniform insula- 
tion over an anode surface for increased efficiency. When the uni- 
form insulation is accomplished with anode coils, and a charge-ex- 
change foil is properly placed, and ions may be focused at a point 
on the z axis. 


31429 Mercury switch with non-wettable electrodes. Kar- 
nowsky, M.M.; Yost, F.G. (to Dept. of Energy). US Patent 
lication 6-849,914. 9 Apr 1986. 12p. Contract AC04- 
76DP00789. DE87007229 S, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007229. 
A mercury switch device comprising a pool of mercury and 
a plurality of electrical contacts made of or coated with a non-wet- 
table material such as titanium diboride. 


31430 Liquid detection circuit. Regan, T.O. (to Dept. of 
Energy). US Patent Application 6 846,783. 1 Apr 1986. 15p. 
Contract AC02-76CHO . DE87007224 NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87007224. 

Herein is a circuit which is capable of detecting the presence 
of liquids, especially cryogenic liquids, and whose sensor will not 
overheat in a vacuum. The circuit parameters, however, can be ad- 


justed to work with any liquid over a wide range of temperatures. 
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31431 Josephson junction Q-spoiler. Clarke, J.; Hilbert, 
C.; Hahn, E.L.; Sleator, T. (to Dept. of Energy). US Patent 
Application 6-844, 034. 25 Mar 1986. 17p. Contract AC03- 
76SF00098. DE87007220 NTIS, PC A02/MF A011; GPO 
Dep. File Number DE87007220. 

An automatic Q-spoiler comprising at least one Josephson 
tunnel junction connected in an LC circuit for flow of resonant 
current therethrough. When in use in a system for detecting the 
magnetic resonance of a gyromagnetic particle system, a high 
energy pulse of high frequency energy irradiating the particle 
system will cause the critical current through the Josephson tunnel 
junctions to be exceeded, causing the tunnel junctions to act as re- 
sistors and thereby damp the ringing of the high-Q detection circuit 
after the pulse. When the current has damped to below the critical 
current, the Josephson tunnel junctions revert to their zero-resist- 
ance state, restoring the Q of the detection circuit and enabling the 
low energy magnetic resonance signals to be detected. 


31432 An application of pulsed power in the simulation of 
severe natural ligiutning. White, R.A. (Sandia National Labs., 
Electromagnetic Testing Div. 7554, Albuquerque, NM 
87185). pp 792-795 of Digest of technical papers of the Sth 
IEEE pulsed power conference. Turchi, P.I.; Rose, M.F. 
Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC. 
USA (10 Jun 1985). 

Pulsed-power technology has application in the laboratory 
simulation of severe natural lightning. Several years of successful 
lightning simulator operation at this facility have confirmed the 
value of pulsed-power approaches in safety assessment testing, and 
for evaluating lightning induced hazards and transient effects. Per- 
formance capability examples are presented to substantiate the prac- 
ticality of using crowbar-red Marx impulse generators for lightning 
simulation testing. Severe, double-pulse, direct-stroke environments 
with continuing current have been applied to full-size aircraft and a 
variety of other test items. A typical double-pulse test simulation of 
severe lightning has a first-current peak in excess of 200 kiloamps, a 
rise time of about one microsecond, and a half-amplitude pulse 
width of about 200 microseconds. 


31433 Diagnostics for Pioneer I imploding plasma experi- 
ments. Lee, P.H.Y.; Benjamin, R.F.; Brownell, J.H.; Erick- 
son, D.J.; Goforth, J.H.; Greene, A.E; Mc Gurn, J.S.; 
Pecos, J.F.; Price, R.H.; Oona, H.; Reay, J.L. (Los Alamos 
National Lab., Los Alamos, NM 87545). pp 720-723 of 
Digest of technical papers of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The Pioneer I series of imploding plasma experiments are 
aimed at collapsing a thin aluminum foil with a multimegampere, 
submicrosecond electrical pulse produced by an explosive flux com- 
pression generator and fast plasma compression opening switch. 
Anticipated experimental conditions are bounded by implosion ve- 
locities of 2x10/sup 7/ cm/s and maximum plasma temperatures of 
100 eV. A comprehensive array of diagnostics has been deployed to 
measure implosion symmetry (gated microchannel plate array and 
other time-resolved imaging), temperature of the imploding plasma 
(visible/.v spectroscopy), stagnation geometry (x-ray pinhole imag- 
ing), radiation emission characteristics at pinch (XRD's, fast bolo- 
metry), and electrical drive history (Rogowski loops, Faraday rota- 
tion current detectors, and capacitive voltage probes). Diagnostic 
performance is discussed and preliminary results are presented. 


31434 Design of foil implosion system for Pioneer I ex- 
periments. Erickson, D.J.; Barthell, B.L.; Brownell, J.H.; 
Caird, R.S.; Duchane, D.V.; Freeman, B.L.; Fowler, C.M.; 
Goforth, J.H.; Greene, A.E.; Leland, W.T.; Lindemuth, IR. 
(Los Alamos National Lab., Los Alamos, NM 87545). pp 
716-719 of Digest of technical papers of the Sth IEEE 


pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 
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A foil implosion system is described that integrates an explo- 
sive flux-compression generator, a flat plate feed section with 
power conditioning switches, and a vacuum electrode region con- 
taining a cylindrical foil/plasma load. Power conditioning, obtained 
with an explosive-driven plasma compression opening switch and 
explosive-actuated closing switches, provides a submicrosecond 
multimegampere pulse for the implosion of an aluminum plasma. 
The flat plate section is configured for bidirectional feed to the co- 
axial vacuum electrodes. Important considerations in the design of 
the vacuum power flow region include gap failure, feed symmetry, 
and radial diagnostic access. The system presently accommodates a 
foil radius of 3 cm. Innovative foil insertion and clamping tech- 
niques are also described. 


31435 System expectations for Pioneer I foil implosion 
experiments. Greene, A.E.; Brownell, J.H.; Caird, R.S.; 
Erickson, D.J.; Goforth, J.H.; Lindemuth, I.R.; Oliphant, 
T.A.; Weiss, D.L. (Los Alamos National Lab., Los Os, 
NM 87545). pp 712-715 of Digest of technical papers of the 
5th IEEE pulsed power conference. Turchi, P.J.; Rose, 
M.F. Senta, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

Prior to the beginning of the Pioneer I shot series of the Los 
Alamos National Laboratory TRAIL-MASTER project, numerous 
computational simulations were run to provide ball-park estimates 
for the electrical currents and voltages in the circuit, the timing of 
the implosion, the kinetic energy, temperature, and radiation output 
of the load. The purpose of these calculations was to provide guid- 
ance in setting the timings of the various switches within the circuit 
and to establish operating ranges for the various diagnostics. In per- 
forming these calculations the authors have relied primarily on a 
fully implicit one-dimensional lagrangian MHD code. This code 
provides a very sophisticated electrical circuit simulation capability 
as well as the ability to simulate the imploding plasma load as a 
zero dimensional slug and a one dimensional symmetric cylinder. 
To provide an estimate of the stability of the imploding plasma 
they have used a heuristic model of magnetically driven Rayleigh- 
Taylor instabilities in the zero dimensional slug simulations. 


31436 Resonant rail gun concept. Nunnally, W.C.; 
Honig, E.M. (Electronics Div., Los Alamos National Lab., 
Los Alamos, NM 87545). pp 559-562 of Digest of technical 
papers of the 5th IEEE pulsed power conference. Turchi, 
P.J.; Rose, M.F. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

This paper presents a new approach for solving the opening 
switch problem in a repetitive rail gun system. The opening switch 
problem is simplified by using a magnetic switch and reconfiguring 
the components of the standard rail gun system to facilitate magnet- 
ic switch and repetitive operation. The concept also lends itself to 
naturally repetitive operation from 1-100 Hz and is self-actuating 
upon projectile insertion and self-terminating as the projectile exits 
the system. The conventional rail gun system and the resonant rail 
gun system requirements and operations are discussed. Simulation 
results are presented along with suggested solutions for implemen- 
tation of the resonant rail gun system. 


31437 Railgun power supply system utilizing traction 
motors and vacuum interrupters. Parsons, W.M.; Parker, 
J.V.; Thullen, P. (Los Alamos National Lab., Los Alamos, 
NM 87545). pp 542-544 of Digest of technical papers of the 
5th IEEE pulsed power conference. Turchi, P.J.; Rose, 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

A railgun power supply has been designed that utilizes trac- 
tion motors, vacuum interrupters and pulse transformers. An assem- 
bly of 28 traction motors, which store approximately 75 MJ, ener- 
gize the primary windings of three pulse transformers at a peak 
current of 50 kA. At peak current an array of vacuum interrupters 
disconnects the transformer primary windings and forces the cur- 
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rent to flow in the secondary windings. The secondary windings 
are connected directly to the railgun and require to opening switch- 
es. By staging the vacuum interrupter openings, a 1 MA to 1.3 MA 
ramped current waveform can be delivered to the railgun. 


31438 High pressure acceleration of an arc-driven metal 
slug in a railgun. Peterson, D.R.; Fowler, C.M.; Kerrisk, 
J.F. (Center for Electromechanics, The Univ. of Texas at 
Austin, Austin, TX 78712). pp 534-541 of Digest of techni- 
cal papers of the 5th IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The successful acceleration in a railgun of an intact, arc- 
driven metal slug subjected to a peak pressure of — 0.7 GPa is de- 
scribed. The techniques and principles of accelerating metal slugs at 
very high pressures are reviewed. High pressure operation is re- 
quired for applications requiring maximum velocity in guns of limit- 
ed length. The development of metal projectiles is useful because of 
the availability of a wide range of properties such as strength, den- 
sity, ductility, hardness and melting point. For example, high tensile 
strength and ductility make metal projectiles resistant to damage re- 
sulting from high-pressure demuzzling in comparison to ceramic 
projectiles which are characterized by enormous compressive 
strength, but low tensile strength and ductility. The problem of de- 
signing protective sabots of minimum mass and capable of operat- 
ing at very high pressure is discussed. 


31439 Pulsed power applications of the plasma erosion 
opening switch. Meger, R.A.; Commisso, R.J.; Cooperstein, 
G.; Hinshelwood, D.; Neri, J.M.; Ottinger, P.F.; Weber, 
B.V. (Naval Research Lab., Washington, DC 20375-5000). 
pp 444-447 of Digest of technical papers of the Sth IEEE 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The Plasma Erosion Opening Switch (PEOS) has been 
shown to be a useful tool in improving the operation of various 
pulsed power devices. Applications include prepulse suppression, ri- 
setime sharpening, pulse compression, and voltage and power multi- 
plication. Successful modeling of the switch operation has been per- 
formed using a switch model coupled to a transmission line code 
under a variety of circumstances. Some examples illustrating switch 
operation as predicted by the switch model are presented. 


dependent electron transport studies 

switching Hunter, S.R.; 

Carter, J.G.; Christophorou, L.G.; Spyrou, S.M. (Atomic, 
Molecular and High Voltage Physics Group, Health and 
Safety Research Div., Oak Ridge National Lab., Oak Ridge, 


TN 37831). pp 402-421 of Digest of technical papers of the 


Sth IEEE pulsed power conference. Turchi, P.J.; Rose, 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC05-840R21400. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

A diffuse gas discharge switch must be capable of high 
speed, repetitive switching (i.e., switching times <10/sup -6/ s; 
repetition rates up to 10/sup 4/ Hz; lifetimes up to 10/sup 7/ shots) 
without significant degradation of its electron conduction and open- 
ing characteristics if it is to be useful in pulsed power switching ap- 
plications. Whenever the switch is fired, the gas temperature T 
within the switch is expected to rise several degrees centigrade, and 
Operating temperatures of several hundred degrees are likely for re- 
petitively operated switches. The electron transport and rate coeffi- 
cients, such as the electron drift velocity and the electron attach- 
ment coefficient for the most promising gas mixtures under study 
are expected to be functions of T, and consequently, knowledge of 
these parameters as a function of T is desirable for modeling the 
operation of the diffuse discharge switch in practical application. 
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31441 Photoconductive pulse power switches: A review. 
Nunnally, W.C. (Electronics Div., Los Alamos National 
Lab., Los Alamos, NM 87545). pp 235-241 of Digest of 
technical papers of the Sth IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

This paper reviews the state of development and discusses 
the operational considerations of photoconductive power switch 
(PCPS) technology that has recently been used to generate very 
fast rising, high-power pulses. The rationale for using PCPSs is dis- 
cussed along with the advantages of this type of switch in high- 
power pulse systems. The operational considerations are discussed, 
and the resultant operational characteristics that are dependent on 
the material parameters of several photoconductive materials are 
presented and compared. Areas for additional research and devel- 
opment of PCPSs are also presented. 


31442 Tests of an explosive-driven coaxial generator. 
Caird, R.S.; Erickson, D.J.; Fowler, C.M.; Benjamin, R.F.; 
Veeser, L.R.; Williams, A.H.; Goforth, J.H.; Freeman, B.L.; 
Felber, F.S. (Los Alamos National Lab., Los Alamos, NM 
87545). pp 220-222 of Digest of technical papers of the 5th 
IEEE pulsed power conference. Turchi, P.J.; Rose, M.F. 
Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The results of four tests on an explosive-driven sweeping- 
wave coaxial generator are reported. The first shot of the series 
used a capacitor bank to supply the initial current. The remaining 
three shots used an explosive-driven sweeping-wave helical genera- 
tor to boost the initial current. On the final shot, a peak current of 
50 MA was reached in a 12 nH load, corresponding to a peak 
energy of 15 MJ. The peak power was 1.5 TW and the final cur- 
rent-doubling time was 12.5 ps. In addition to conventional Ro- 
gowsky loops, Faraday rotation sensors were employed to measure 
the current. Arrays of microballoon optical-fiber pins were used to 
measure the shape of the armature under the action of the magnetic 
forces in the generator. The coaxial generator should be capable of 
achieving still higher output energies if higher input energies are 
provided. 


31443 Multimegampere operation of plasma compression 
opening switches in planar geometry. Goforth, J.H.; Erick- 
son, D.J.; Williams, A.H.; Greene, A.E. (Los Alamos Na- 
tional Lab., Los Alamos, NM 87545). pp 212-215 of Digest 
of technical papers of the 5th IEEE pulsed power confer- 
ence. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Serv- 
ice Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

Experiments are described in which a plasma compression 
opening switch is used in planar geometry to sharpen the output 
pulse of an explosive-driven magnetic flux compression generator. 
Included are data from tests where peak opening switch currents 
range from 5.7 to 9.3 MA. The switch is used to transfer current to 
a static low-inductance load (— 10 nH) with an efficiency of 50% 
or better and a risetime as low as 0.45 pss. Results related to current 
transfer are interpreted within a simple analytical model. 
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31444 (NEI-DK—3) Rentability analysis for integrated 
manure processing systems. (Bigadan A/S, Nr. Aaby (Den- 
mark); Maskinfabrikken Mullerup A/S, Ullerslev (Den- 
mark); Maskinfabrikken Samson Tange, Bije bro = 
mark); Crone og Koch Raadgivende tc mend 
Viborg (Denmark)). Aug 1986. 108p. (In Danish). NYT 
(US Sales Only), PC A06/MF AOl File Number 
DE87752108. 

Based on environmental, energy, and resource considerations 
the idea of establishing common integrated manure processing sys- 
tems has arised. These systems consist of the following main com- 
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ponents: manure separation, biogas/biofilter system, compost heat 
system, compost maturation and storage capacity of 6 months, and 
decentalised storage tanks for storing liquid manure up to 9 months. 
4 models for integrated manure processing are analyzed that partly 
attempt to reduce the costs and partly aim at a total environmental 
and ressource solution for small agricultural areas. Based on the 
present worth method a cost benefit analysis had been performed to 
assess the rentability of the 4 models. Also a sensitivity analysis has 
been made to determine the models’ sturdiness to negative changes 
of the economic basis. The cost benefit (rentability) over a ten yers 
investment pericd is calculated on the basis of the present worth 
method. The analysis shows that all 4 models are very profitable 
even if the energy and environmental subsidies are not considered. 
Based on the results it is recommended that the public authorities 
together with the agricultural organizations as soon as possible 
make local manure processing plans in order to avoid individual so- 
lutions. Also it is recommended that some demonstration plants are 
established in order to obtain the necessary technical, environmen- 
tal and organizational experiences so that the concept of integrated 
common manure processing systems may be dissemimated to agri- 
culture. 15 refs. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 29983, 30013, 30017, 30020, 30021, 30023, 
30267, 30283, 30284, 31008, 31009, 31029 


31445 (EGG-M—33886) Individual burner control for 
combustion optimization in industrial boilers. Batra, S.K.; 
Cole, W.; Metcalfe, C. (TECOGEN, Inc., Waltham, MA 
(USA); EG and G Idaho, Inc., Idaho Falls (USA)). Nov 
1986. Contract AC07-83ID12463. 12p. (CONF-861129—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009723. 

From Coal Technology ‘86: international coal utilization 
conference and exhibition; Pittsburgh, PA, USA (18 Nov 1986). 

Combustion of fuels in large industrial boilers is monitored 
by measuring CO, CO:, and O: in the flue gas exiting the boiler. 
Thermo Electron Corporation has under development an instru- 
ment called Spectral Flame Analyzer for monitoring the combus- 
tion conditions in individual burners in a multi-burner boiler. The 
instrument is presently being tested in an industrial boiler. This 
paper describes the principle of operation of the Spectral Flame 
Analyzer, the results of the tests carried out at the M.I1.T. Combus- 
tion Research Facility and the proposed test program for an indus- 
trial boiler at the Polaroid Company. 


31446 (NILU-OR—2/85) Methods for estimating stack 
heights. Boehler, T. (Norsk Inst. for Luftforskning, Lilles- 
troem). Jan 1985. 20p. (in Norwegian). NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE87752008. 

The report describes a simple method to esimate minimum 
stack height for small industrial and fuel burning installations. This 
method includes effect of buildings, topography, forest and urban 
area. This will later be used to make simple instructions to estimate 
minimum stack height for small installations. 4 tables, 2 drawings. 


~ (NLVF/S—475) Solid fuelled furnaces for space 
kapelig ee lich amc get Pop din N . ). 

e Fo io p- orwegian 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87752144. 

The report deals with solid-fuelled furnaces for space heat- 
ing. The aim of the project has been to discuss and develop a com- 
bustion chamber and heat exchanger for such type of furnaces in 
order to obtain increased efficiency, decreased pollution, and im- 
proved automation and control systems. 


31448 (NLVF/S—622) Small furnaces for wood pellets. 
Final report. Olsen, T. (Norges Landbruksvitenska a 
Forskningsraad, Oslo). Apr 1986. 9p. (In Norwegian). 
(US Sales Only), PC A02 AOl. File eases 
DE87752140. 

The report deals with the development of a pellet-fuelled 
furnace for space heating with an output from 1 to 10 kw. The fur- 
nace is equipped with a low-noise stoker for the automatic control 
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of output level. The stoker is also made as a flexible system. 3 
drawings. 


31449 (TKK-S/ST—73) Automation of a domestic fuel 
fired grate boiler. Part 1. Ramu, R. (Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Control Engineering Lab.). Feb 
1987. 69p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87752001. 

This report is a summary of the research project "Automa- 
tion of domestic fuel fired grate boiler”. All the details are found in 
the actual project reports through years 1984-1986. The main field 
of interest is the automation problems in the indusrial size grate 
boilers, especially the control of the grate combustion process. One 
of the main goals is to compensate the combustion power fluctua- 
tion caused by disturbances in the drying/combustion process of 
the grate. Simulation models have een developed for control system 
design purposes. Parameters of submodels are determined from ex- 
tensive process measurements in pulp and paper factories. The most 
important of all the submodels is the drying and combustion submo- 
del which is also pretty complicated. This submodel determines the 
dynamics of the combustion and drying zones in the grate fuel bed. 
Some outlines of improvements in the instrumentation of the grates 
is proposed. The most troublesome control problem in the grate 
boiler is the instability of combustion of the bark fuel, to obtain sta- 
bility and to improve controllaility some enhancements for boiler 


control schemes are presented in the report, test are carried out by 
simulations. 


31450 (TKK-S/ST—74) Automation of a domestic fuel 
fired grate boiler. Part 2. Ramu, R.; Heinonen, L.; Maeke- 
lae, M. (Helsinki Univ. of Technology, Otaniemi fant 
Control Engineering Lab.). Feb 1987. 67p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AOI. File Number 
DE87752002. 

In the report some new ideas of combustion control of do- 
mestic fuel fired industrial grate boilers are presented. Our new ap- 
proach is to use Kalman-filter algorith to estimate the effective heat 
value of the bark fuel. The development and testing of the Kalman 
predictor predictor takes place in a large simula=r environment. 
The simulato tor is based on previous grateboiler simulators. Exten- 
sion is the subprocess simulator of the grate fuel bed drying/com- 
bustion phenomenon, this is the most important of subprocesses in a 
grateboiler because it initiates the energy flow and also some severe 
disturbances. There are remarkable problems to control the state of 
the grate. According to our simulation studies the most promising 
new control scheme is the usage of supporting energy source in the 
primary air duct. A real time grate boiler simulator and control 
system is presented. This consists of a real time simulation model 
and a commercial PMC-1000 process monitoring and control soft- 
ware package. Simulation tests and student demonstration and re- 
hearsals are carried out by this system. A principle of a portable 
cad-station for power plant automation design purposes is present- 
ed. An overview on the software required is also outlined. Descrip- 
tion of the sofware modules is shortly introduced. 


(VTT-TUTK—449) Desulphurization in a fluid-bed 
boiler. Comparison of limestone grades and the use of lime- 
stone as bed material. Moilanen, E.; Panula-Nikkilae, E. 
(Valtion Teknillinen Tutkimuskeskus, (Finland)). 
Nov 1986. 92p. (In Finnish). NTIS (US es Only), PC 
A05/MF AO01. File Number DE87751989. 

Limestone was used both as desulphurization and bed mate- 
rial in de-sulphurization experiments in a 0.3 MW fluid-bed boiler. 
The aim was to select the most effective limestone grade for 
achieving the desulphurization rate of 70% and to study the behav- 
iour of the boiler when using the limestone bed. The limestone 
grades were from Gotland (Sweden), Sipoo and Tytyri. These 
grades were chosen from among seven limestone grades on the 
basis of porosity and Ca content measurements. The Gotland lime- 
stone proved to be the most effective desulphurization material: 
84% Ca/S mole ratio of 1.75. The desulphurization capacity of the 
Sipoo limestone was 61% at the mole ratio of 3.4 and that of the 
Tytyri limestone 71% at the Ca/S mole ratio of 4.0. The reaction 
degree of calcium calculated on the basis of the SO/sub 2/ content 
of flue gas and the Ca/S mole ratio of feed was 48% for the Got- 
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land limestone and 18% for the Sipoo and Tytyri limestones. The 
boiler operated without any problems. The Gotland limestone disin- 
tegrated and elutrated from the bed more readily than the other 
two limestones. The porosity measurements by mercury porosi- 
metry did not, in this work, give a reliable prognosis about the de- 
sulphurization capacity of limestones in the fluid-bed boiler. The 
porosities were measured for limestone samples calcinated in a fur- 
nace. 


$1452 Olivine: A cost-effective heat-exchange medium. 
Whittemore, O.J.; Palmour, H. II. (Univ. of Washington, 
Seattle, WA 98195). pp 309-314 of Ceramics in heat ex- 
c Foster, B.D.; Patton, J.B. Columbus, OH; Ameri- 
can Society Inc. (1984). (CONF-840440—). 

From 86. annual meeting and of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

There are vast quantities of the mineral olivine in North 
Carolina and Washington. This mineral is refractory, has a high 
volume heat capacity, and has no polymosphic transformations. 
Uses as heat-exchange media currently involve off-peak power heat 
storage; in the past it involved glass furnace regenerators. Recent 
studies of olivine-based heat-exchange refractories are discussed. 
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31453 (SAND—87-0624) Seismic mapping of fracture 

patterns surrounding an earth penetrator site. Elbring, 

G.J. (Sandia National Labs., Albuquerque, NM (USA)). 

+ 4 1987. Contract AC04-76DP00789. 62p. NTIS, PC A04/ 
AO0l; 1; GPO Dep. File Number DE87009356. 

Fractures formed during the impact of earth penetrators are 
helpful for discerning information about stress levels during impact 
and rock failure mechanisms. An experiment was undertaken to at- 
tempt to determine such fracture patterns by seismic means, rather 
than the conventional method of coring and excavation which can 
perturb the fractures. The experiment consisted of a small (24 ft x 
24 ft) area enclosing the point of impact of an earth penetrator fired 
from a Davis Gun. This area was seismically surveyed both before 
and after the impact of the penetrator. Significant changes in seis- 
mic travel time between pre- and post-impact surveys were noted 
for the same source-receiver pairs. A damped least-squares inver- 
sion of these travel time delays was then performed to obtain a co- 
herent model of velocity changes most likely arising from the frac- 
turing and disruption of the rock during impact. Results indicate 
the largest velocity decrease extending somewhat linearly to the 
north from the surface impact point, possibly caused by the 45° 
angle at which the penetrator entered the ground. Also, linear 
trends in the anomalies are observed parallel to the regional struc- 
tural trends. 
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31454 (AUC-IBT—8503) Modelling 

wave loads. Soerensen, J.D.; Thoft-Christensen, P. 
poner Tekniske Hoejskole, Lyngby. Inst. for Hisbyening). 
May 1985. 13p. (CONF-8506354—1). Risoe Library, D 
4000 Roskilde, Denmark. 


From 13. IASTED international conference on modelling 
and simulation; Lugano, Switzerland (24 Jun 1985). 
Structural reliability theory 0 


. Paper 10. 

Aancoaa es wave load on slender members of off- 
shore structures is described. The wave elevation of the sea state is 
modelled by a stationary Gaussian process. A new procedure to 
simulate realizations of the wave loads is developed. The simulation 
method assumes that the wave particle velocity can be approximat- 
ed by a Gaussiaon Markov process. Known approximate results for 
the first-passage density or equivalently, the distribution of the ex- 
tremes of wave loads are presented and compared with rather pre- 
cise simulation results. It is demonstrated that the approximate re- 
sults are unconservative at least for the spectra used in this investi- 
gation. 
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31455 (SI-R—840314-1) Test liquid for oil discharge 
monitoring and control systems for oil tankers. Barstad, J.; 

Daling, P.S. (Senter for Industriforskning, Oslo (Norway). 
27 Mar 1985. 6p. NTIS (US Sales Only), PC A02. File 
Number DE87752009. 

A test liquid has been developed for use on board oil tankers 
in functional tests of the oil discharge monitoring and control 
system. The test liquid is intended to be an accepted standard 
which gives a reproducible and stable concentration of 300 parts 
per million of oil in water, and may be used both to control the 
response time of the sampling system and the measuring perform- 
ance of the oil content monitor. 2 tables, 1 drawing. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 29983, 30019, 30029, 30468 
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31456 (PB—87-178042/XAB) Intercooled gas turbine. 
Final report, February 1985-February 1987. Karstensen, 
K.W. (Solar Turbines, Inc., San Diego, CA = May 
1986. 169p. (ER—6129). NTIS, PC A08/MF A 

The simple addition of an intercooler to the ot 5650 gas 
turbine increases its maximum output from 3600 to 4700 horsepow- 
er and its maximum thermal efficiency from 34.1% to 37.6%. Con- 
current improvements under development can boost thermal effi- 
ciency to 43%. The optimum near-term intercooler is liquid cooled 
and is available in four months lead time from the heat-exchanger 
industry based on an existing heat-transfer surface and associated 
production tooling. Air-cooled intercoolers of conventional con- 
struction are prohibitively large. Air-to-air intercooling offers at- 
tractive advantages if a suitable size can be achieved. 
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REFER ALSO TO CITATION(S) 30252, 32246 


31457 (BNL—52045) National Synchrotron Light Source: 
Annual report 1986 for the period of October 1, 1985 through 

30, 1986. White-DePace, S.; Gmur, N. (eds.). 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1986. 
Contract AC02-76CH00016. 48ip. NTIS, PC A21/MF A011; 
1; GPO Dep. File Number DE87009991. 

The National Synchrotron Light Source (NSLS) is the 
nation’s largest facility dedicated solely to the production of syn- 
chrotron radiation. The facility has two electron storage rings: a 
vacuum ultraviolet (VUV) ring which operates at an electron 
energy of 750 MeV designed for optimum radiation at energies 
from 10 eV to 1 keV, and an x-ray ring which operates at 2.5 GeV 
to optimize radiation from 1 keV to 20 keV. A total of 44 beam 
ports emanate from these rings. Each beam port is capable of sup- 
porting one to four experiments. The VUV and x-ray rings present- 
ly accommodate over 800 scientists representing over 71 universi- 
ties, industries, and government laboratories. Both basic and applied 
research are being done at the NSLS by groups from a variety of 
disciplines which include physics, chemistry, materials science, met- 
allurgy, biology, and medicine. Among the techniques used are 
EXAFS (extended x-ray absorption fine structure), scattering, dif- 
fraction, topography, fluorescence, gas phase spectroscopy, lithog- 
raphy, tomography, microscopy, and circular dichroism. 
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31458 (AD-A—177555/0/XAB) Superconducting aug- 
mented rail gun (SARG). Final technical report. Homan, 
C.G.; Cummings, C.E.; Fowler, C.M. (Army Armament 
Research and Development Command, Watervliet, NY 
(USA). Benet Weapons Lab.). Jan 1987. 24p. (ARCCB- 
TR—87001). NTIS, PC A02/MF AOl1. 
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Superconducting augmentation consists of a superconducting 
coil operating in the persistent mode closely coupled magnetically 
with a normally conducting rail gun. A theoretical investigation of 
the effect of this system on a rail gun has shown that two benefits 
occur. Projectile velocities increase by more than 50% and launch 
efficiencies increase by more than a factor of two depending on the 
magnetic coupling between the rail and augmentation circuits. Su- 
perconducting augmentation will be accomplished using a 4 Tesla 
dipole magnet. This magnet system, originally designed as an 
ESCAR bending magnet, has been modified to a warm bore config- 
uration operating in either the persistent of constant current mode 
powered by 1600-amp DC supplies. These modifications will allow 
the above rail gun to be inserted and tested in the SARG configu- 
ration. Several factors, including magnetic quench protection, re- 
producibility of results, relatively low magnetic-coupling coeffi- 
cients, minimization of rail wear, etc, indicated that this experimen- 
tal evaluation be conducted with an armature device. An advanced 
armature design is incorporated in the projectiles. 


31459 (BNL—39474) A fast transition jump scheme at 
the Brookhaven AGS. Yamin, P.; Ahrens, L.; Auerbach, E.; 
Raka, E.; Ratner, L. (Brookhaven National Lab., Upton, 
NY (USA)). 1987. Contract AC02-76CH00016. 2p. (CONF- 
870302—111). NTIS, PC A02. File Number DE87008419. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

An improvement plan is now underway which is designed to 
raise the intensity of the circulating beam in the AGS to 4 x 10% 
protons. Part of the work involves minimizing losses at transition 
caused by the negative mass instability. We plan to use pulsed qua- 
drupole doublets to speed up passage through transition. Existing 
magnets separated by 3/2 betatron wavelength appear adequate for 
the purpose. Computer modeling has been carried out, and this 
work is compared with experimental studies. 


31460 (BNL—39491) Operational experience with light 
ions at BNL. Reece, R.K.; Ahrens, L.A.; Barton, D.S.; 
Beavis, D.; Benjamin, J.; Foelsche, H.; Gardner, C.; Gill, 
E.; Raka, E.; Sidhu, S. (Brookhaven National Lab., Upton, 
NY (USA)). Mar 1987. Contract AC02-76CHO00016. 4p. 
(CONF-870302—81). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87007645. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A new transfer line has joined the Tandem Van de Graaff 
facility and the AGS at Brookhaven National Laboratory, permit- 
ting the acceleration of light ions (up to sulfur) to 14.5 GeV/nu- 
cleon. The Tandem, operating with a pulsed ion source, supplies a 
fully stripped ion beam at about 7 MeV/nucleon to the AGS. A 
new low frequency rf system accelerates the beam in the AGS to 
about 200 MeV/nucleon. The previously existing rf system com- 
pletes the cycle. High energy ion beams are delivered using stand- 
ard resonant extraction to four experimental beam lines. Details of 


techniques and preliminary performance and operational character- 
istics are discussed. 


31461 (BNL—39493) Heavy ion program at BNL: AGS, 
RHIC [Relativistic Heavy Ion Collider]. Barton, D.S. 
(Brookhaven National Lab., Upton, NY (USA)). 1987. Con- 
tract AC02-76CH00016. 10p. (CONF-870302—74). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87007639. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

With the recent commissioning of fixed target, heavy ion 
physics at the AGS, Brookhaven National Laboratory (BNL) has 
embarked on a long range program in support of relativistic heavy 
ion research. Acceleration of low mass heavy ions (up to sulfur) to 
an energy of about 14.5 GeV/nucleon is possible with the direct 
connection of the BNL Tandem Van de Graaff and AGS accelera- 
tors. When completed, the new booster accelerator will provide 
heavy ions over the full mass range for injection and subsequent ac- 
celeration in the AGS. BNL is now engaged in an active R and D 
program directed toward the proposed Relativistic Heavy Ion Col- 
lider (RHIC). The results of the first operation of the low mass 
heavy ion program will be reviewed, and future expectations dis- 
cussed. The expected performance for the heavy ion operation of 
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the booster will be described and finally, the current status and out- 
look for the RHIC facility will be presented. 


31462 (CONF-870498—4) The Holifield Heavy Ion Re- 
search Facility. Jones, C.M.; Alton, G.D.; Ball, J.B.; Bigger- 
staff, J.A.; Dowling, D.T.; Erb, K.A.; Haynes, D.E.; Hog- 
lund, D.E.; Hudson, E.D.; Juras, R.C. (Oak Ridge National 
Lab., TN a" aah 1987. Contract AC05-840R21400. 17p. 

02/MF A0Ol; 1; GPO Dep. File Number 
DES 7008829. 


From 7. tandem conference; Berlin, F.R. Germany (6 Apr 
1987). 

” Development of the Holified facility has continued with re- 
sulting improvements in the number of ion species provided, ion 
energy for tandem-only operations, and utilization efficiency. In this 
report, we describe our recent operational experience, development 
activities, and future development plans. 


31463 (GSI—87-11-Prepr.) SIS/ESR - a heavy ion syn- 
chrotron and cooler facility at GSI. Kienle, P. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Feb 1987. 21p. (CONF-861061—2-Prepr.). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87751871. 

From International School of Heavy Ion Physics course on 
the response of nuclei under extreme conditions; Erice, Italy (12 
Oct 1986). 

The projects of a synchrotron and a storage ring for heavy 
ions at GSI are described. Especially the use of radioactive beams 
in these facilities is discussed. As experimental projects the 8 decay 
of fully stripped /sup 163/Dy with electron capture into the s state 
of the resulting Ho ion, medium energy heavy ion reactions, and 
the production of a quark-gluon plasma are considered. (HSI). 


31464 (INIS-BR—607) Construction of an electron accel- 
erator of 20 KeV: application in the polymeric study. Sandon- 
ato, G.M. (Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. 
de Fisica e Quimica). 1983. 135p. (In Portuguese). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE87702163. 


A low energy electron accelerator (maximum energy 20 
KeV) is constructed. A black and white kinescope electron gun, 
with a single thermionic emitter was used as electron source. The 
energy of electron beam can be changed continuously from 0 to 20 
KeV. The intensity of the current can be changed from a minimum 
of 10-?7A to a maximum of 3 pA, and can be mantained contant in 
time after its value has been fixed. The irradiated area can be 
changed from a diameter of 1 milimeter to a maximum of 6 centi- 
meter, by focalizing or defocalizing the image of electron beam. 
The final pressure reached in vacuum chambers was 10~7Torr. 
During operation the surface of cathode of electron gun is damaged 
by ion bombardeament. The degree of damage can be checked if 
the cathode image is focalized and examined on a luminescent 
screen. The accelerator was used to study electron irradiation ef- 
fects in Teflon, employing the method of the split Faraday cup. 
Transient charging and discharging currents were measured. The 
average range of electrons of the electrons and the induced conduc- 
tivity were determined. 


31465 (INIS-SU—400, pp 29-31) Universal and diagnos- 
tic curves of intensity of synchrotron 


radiation monochroma- 
tic beams. Moroz, E.M.; Orlov, V.A.; Shorin, K.N.; Yarov, 


A.S. 1986. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85780128. 

Kratkie Soobshcheniya po Fizike. No. 3. 

In Experimental and theoretical physics. Collection. 

Generated in synchrotrons and accumulators synchrotron ra- 
diation (SR) beams widely used at present for physical investiga- 
tions or diagnostics, as a rule, are monochromatized by this or that 
technique. At the same time electron energy during monochroma- 
tized beam generation may vary in a number of ways and in a wide 
range as, for example, in synchrotron diagnostic beams. Calculation 
of SR beam characteristics requires sufficiently precise account of 
their intensity dependence on electron energy. Synchrotron radi- 
ation universal curve variant is calculated that simplifies calcualtion 
of a number of monochromatic beam parameters. The correspond- 
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ing diagnostic curve of 0.6 GeV sychrotron beam is compared with 
the experimental one. 4 refs.; 3 figs. 


31466 (PNO-GEPL—83-07) High accelera- 
tion system of the Orsay superconducting cyclotron design. 
Bieth, C. (Paris-11 Univ., 91 - Orsay (France). Inst. de Phy- 
sique Nucleaire). 1983. 27p. (In French). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87751636. 

This system includes three identical resonators set at 120 deg 
in magnetic valleys. Three study fields are presented: the electro- 
magnetic resonating structures and their system of automatic 
tuning, the power amplifiers and the coupling system to resonators, 
the phase and amplitude servomechanisms of accelerating voltage. 


31467 (PNO-GEPL—1983) Orsay cyclotron design with 
superconducting coils and the associated accelerating unit. 
Final report on theoretical and technical feasibility studies. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). Jun 1983. 130p. (In French). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE87751659. 

This report ends the theoretical and technical studies of the 
project of new accelerating unit proposed by IPN at Orsay. The 
isochronous cyclotron with superconducting coils is coupled to two 
different injections: an axial one with polarized or not ion sources 
for light ions or multicharged ion sources for heavy ions; a radial 
injection from the reviewed tandem MP13Met. The following 
points are underlined: 1) the specificity of the machine 2) the theo- 
retical and technical feasibility of a compact high frequency accel- 
erating system suited to this type of machine 3) the developement 
of an extraction devices of the beam 4) the feasibility of an axial 
injection along the optical axis coupled to a unique central region 
of the cyclotron 5) the criterions to define, the choices to make to 
get a radial injection of a beam coming from the tandem in the cy- 
clotron. 


31468 (IPPJ—769-(2), pp 353-357) First beam test of the 
RFQ linac TALL. Ueda, N.; Yamada, S.; Nakanishi, T.; 
Arai, S.; Fukushima, T.; Tatsumi, S.; Mizobuchi, A,; Oli- 
vier, M. (Tokyo Univ., "Tanashi, Japan). Mar 1986. NTIS 

S Sales Only), A06/MF AOl. File Number 
DE87780122. (CONF-8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; 7. a (31 Oct 1985). 

The INS RFQ linac TALL accelerated successfully protons 
and hydrogen molecular ions first in summer, 1985. The RFQ is of 
four vane structure driven with a single loop coupler at 101.3 MHz. 
The machine is designed to accelerate ions with charge to mass 
ratio of 1 - 1/7 up to 800 keV/u in the vane length of 7.25 m. 


31469 lap eg pp 358-369) Split coaxial RFQ 
linac for very heavy ion acceleration. Arai, S.; Fujino, T.; 
Fukushima, T.; Tojyo,E E.; Tokuda, N.; Hattori, T. (Tokyo 
Univ., Tanashi, J apan). Mar 1986. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE87780122. (CONF- 
8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

A split coaxial RFQ linac with modulated vanes is under de- 
velopment for very heavy ion acceleration. As a first step of the 
development, a 1/4 scaled model with flat vanes has been con- 
structed. The easy assembling of vanes and the mechanical stability 
of structure are achieved by employing a multi-module cavity 
structure. This model is about 2 m in length, and 0.4 m in diameter. 
The rf characteristics are investigated experimentally and theoreti- 
cally. The resonant frequency is calculated to be 37.7 MHz, which 
is about 102 % of the experimental value of 37.1 MHz. Azimuthal 
balance and longitudinal flatness of the quadrupole field are ob- 
tained with accuracy better than +- 2.5 %. 


31470  (JINR—R-9-85-707, pp 30-36) 10. International 
their applicati 


conference on cyclotrons and ion. Glazov, A.A.; 
Denisov, Yu.N. 1985. (In Russian). NTIS (US Sales Only), 
PC A16/MF AOl. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 
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Papers of the tenth conference on cyclotrons and their appli- 
cation held at the Michigan University in 1984 have been analyzed. 
It is pointed out that in 1983 the greatest complex for heavy ion 
acceleration, GANIL (France), was commissioned. Characteristics 
of accelerated beams are presented. The beams were produced in 
storage rings operating in complex with the cyclotron. Problems of 
the cyclotron use in medicine were discussed at the conference. 
The project of kaon factory on the basis of the SIN cyclotron, 
ASTOR isochronous storage ring and the 20 GeV fast cycling syn- 
chrotron is pointed out among new ones. It is shown that neutrino 
generator or intense neutron source with proton energy of 5 GeV 
which is more expedient to realize as a superconducting cyclotron 
with a 1 GeV superconducting cyclotron as an injector. 


31471 (JINR—R-9-85-707, pp 54-60) Neutron and meson 
sources on the base of high-current cyclotron facilities (pros- 
pects of development). Dmitrievskij, V.P. 1985. (In Russian). 
NTIS (US Sales Only), PC A1l6/MF AOl1. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

A brief review is given and possible ways of development of 
neutron and meson generators on the basis of accelerating facilities 
are shown. The following conclusions are made: to combine two 
types of generators (neutron, meson) in one accelerated beam the 
deuteron beam for the energy 800-1000 MeV/nucleon should be ac- 
cepted as the optimal one; accelerated beam energy distribution be- 
tween mesocatalytic and emission branches of neutron generation is 
determined by the choice of mesocatalytic reactor target param- 
eters; efficiency is the determining parameter of the accelerating fa- 
cility (complex) when it is u sed for neutron or meson generators; a 
combination of linear and superconducting cyclic accelerators is the 
most perspective co mplex as to the efficiency. 19 refs. 


31472 (JINR—R-9-85-707, pp 61-65) Status of the U-120 
M isochronous cyclotron. Bejshovets, V.; Chigak, M.; Krzhi- 
vanek, M.; Trejbal, Z. (Ceskoslovenska Akademie Ved, 
Rez. Ustav Jaderne Fyziky). 1985. (In Russian). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE87780133. 
(CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The status of the Rzhezh isochronous 120 cm cyclotron is 
described. The main parameters of the cyclotron are presented. The 
main stages of modification are enumerated. At present works are 
underway on the increase of the tuning energy range and on the 
increase of accelerated ion range. Electrostatic channel of axial in- 
jection and polarized proton and deuteron source are being devel- 
oped. 3 refs.; 3 tabs. 


31473 (JINR—R-9-85-707, pp 66-69) U-240 Kiev isoch- 
ronous cyclotron. Bezruk, A.I.; Bykov, V.I1; Dem’yanov, 
A.V. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1985. (In Russian). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The status of the Kiev U-240 isochronous cyclotron is de- 
scribed. The shedule of the cyclotron operation is shown and analy- 
sis of the cyclotron emergency idle time is made. Works on the 
equipment modification are constantly under way. Automated con- 
trol system is developed and is being manufactured and adjusted. In 
the near future all rotating current sources will be substituted for 
thyristor converters. A 270 deg magnet-monochromator for the 
system of beam external monochromatization. 5 refs.; 2 tabs. 


31474 (JINR—R-9-85-707, pp 70-86) JINR Laboratory 
for Nuclear Reactions heavy ion cyclotrons. Gul’bekyan, 
G.G. 1985. (In Russian). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

Characteristics of the U-200, U-300, U-400 and U-400 M 
JINR heavy ion cyclotrons are presented. The processes of the cy- 
clotron training and acceleration modes are described. Capabilities 
of the U-400 M cyclotron with the PIG type source are shown. 
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Characteristics of certain ion beams are given. The choice of the 


charge-exchange foils for the U-200 and U-400 is substantiated. 15 
refs.; 14 figs. 


31475 (JINR—R-9-85-707, pp rey ITs-100 heavy ion 
cyclic implantation. Andriyanov, A.M.; Bogomolov, S.L.; 
Boltushkin, V.V. 1985. (In Russian). NTIS (US Sales Only), 
PC A16/MF AOl. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The JINR ITs-100 cyclotron designed for production and 
implantation of heavy ions with A/Z=5.4-5.7 to the energy 40 Z/ 
sup 2//A/sup 2/ MeV/nucleon is described. /sup 40/Ar/sup 7+/ 
ions with the energy 1.2 MeV/nucleon and intensity 10/sup 12/ s/ 
sup -1/ are mainly used in the arc source. The ITs-100 commission- 
ing in Ma 1985 has shown, that design parameters of the main sys- 
tems of the implantator are obtained. Internal beams of /sup 12/C/ 
sup 2+/ and /sup 40/Ar/sup 7+/ ions accelerated to the final 
energy with the intensities 7x10/sup 13/ s/sup -1/ and 10/sup 12/ 
s/sup -1/ respectively are produced. 5 refs.; 6 figs. 


31476 (JINR—R-9-85-707, pp 96-101) Status on the con- 
struction of Cyclotron Laboratory in the [YalI, Hungary, De- 
brecen. Valek, A.; Bibok, D. (Magyar Tudomanyos Akade- 
mia, Debrecen. Atommag Kutato Intezete). 1985. (In Rus- 
sian). NTIS (US Sales Only), PC Al6/MF AOI. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

States of the Debrecen cyclotron complex is described. The 
major parameters of the MGTs-20Eh cyclotron are presented. Ac- 
tually, the mounting of the experimental equipment has been com- 
pleted and bench tests are started. Scientific program of the cyclo- 
tron complex comprises researches in the field of atomic and nucle- 
ar physics, applied researches for material analysis, radiobiological 
investigations in medicine and agriculture, production of short-lived 
isotopes and machine detail irradiation. 5 refs. 


31477 (JINR—R-9-85-707, pp 102-107) Project of na- 
tional accelerating complex of Academy of Sciences of Bul- 
garia with the U-250 cyclotron. Angelov, A.Kh.; Angelov, 
V.A.; Dinev, D.Kh. (Bylgarska Akademiya na Naukite, 
Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
1985. (in Russian). NTIS (US Sales Only), PC A16/MF 
A01. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The main data on accelerating complex of Bulgarian Acade- 
my of Sciences on the basis of the U-250 multipurpose isochronous 
cyclotron are presented. Calculation results of the variant of beam 
transport channel “fan-fish bone”, calculated using commercial 
magnetooptical elements, are given. The channel comprises a thera- 
peutic head. The complex development prospects by the introduc- 
tion of external ion sources and stepped acceleration are outlined. 8 


(JINR—R-9-85-707, pp 341-347), Dosimetric_per- 


formances of neutron beams of the U-120 M isochronous cy 
clotrons. Podzimek, F.; Neruda, O.; Bem, P. (Valente Le- 
karsky Vyzkumny a Doskolovaci Ustav J.E. Purkyne, 
Hradec Kralove, Czechoslovakia; Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia). 1985. (In Russian). 
NTIS (US Sales Only), PC A16/MF AO01. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The basic results of neutron beam dosimetric monitoring per- 
formed at the U-120M isochronous cyclotron with the aim of ob- 
taining main dosimetric information necessary for physical and dosi- 
metric experiments are presented. To measure neutron energy spec- 
tra, neutron doses and gamma radiation doses and their distributions 
in the beam profile it is used: two pairs of ionizing chambers, sili- 
con diodes, threshold activation detectors. The beams are shown to 
be polluted low by gamma radiation, contribution of the beam y- 
component into the absorbed dose in the axis doesn’t exceed 3.5% 
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and outside the beam it constitutes 10% of the value of the general 
kerm in the given point. 6 figs. 


31479 (LA-UR—87-724) A drift-tube linac incorporating 
a ramped accelerating field. Liska, D.J.; Dauelsberg, L.B. 
(Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 4p. (CONF-870302—32). NTIS, PC A02. 
File Number DE87007473. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A short, high-power linac structure has been designed and is 
being built; it incorporates a ramped accelerating field for matching 
a radio-frequency quadrupole (RFQ) to a high-gradient drift-tube 
linac (DTL). The tank is made of aluminum and can operate at 
high duty factor. The drift tubes are copper and use new neodymi- 
um-iron-boron quadrupoles. The linac is tuned using conical-sweep 
post couplers and is driven by multiple rf loops. Rapid acceleration 
of the beam occurs from low to high gradients in a short, compact, 
and lightweight structure. Because this linac will also be used to 
test open drift tubes, test results are included on vacuum measure- 
ments of high-grade epoxies and plastics that might be used in a 
drift-tube body. 


31480 (LBL—21739) Synchrotrons in cyclotron territory. 
Clark, D.J.; Gough, R.A. (Lawrence Berkeley Lab., CA 
(USA)). Oct 1986. Contract AC03-76SF00098. 16p. (CONF- 
8610173—15). NTIS, PC A02/MF AO; 1; GPO Dep. File 
Number DE87008231. 

From 11. conference on cyclotrons and their applications; 
Tokyo, Japan (13 Oct 1986). 

Synchrotrons and cyclotrons have an overlap in their parti- 
cle and energy ranges. In proton radiotherapy, synchrotrons are 
proposed at 250 MeV, an energy usually served by cyclotrons. 
Heavy ion therapy has been synchrotron territory, but cyclotrons 
may be competitive. In nuclear science, heavy ion synchrotrons can 
be used in the cyclotron energy range of 10-200 MeV/u. Storage 
rings are planned to increase the flexibility of several cyclotrons. 
For atomic physics research, several storage rings are under con- 
struction for the energy range of 10 MeV/u and below. 


31481 (LBL—22554-Rev.) History of proton linear accel- 
erators, Alvarez, L.W. (Lawrence Berkeley Lab., CA 
(USA)). Jan 1987. Contract AC03-76SF00098. 20p. (CONF- 
860629—66-Rev.). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87006948. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

Some personal recollections are presented that relate to the 
author’s experience developing linear accelerators, particularly for 
protons. (LEW) 


31482 Short rise time intense electron beam generator. 
Olson, C.L. (to The United States ent of Energy, 
Washington, DC). US Patent 4,656,430. 7 Apr 1987. Filed 
date 16 Mar 1984. vp. 
A generator is described for producing an intense relativistic 

electron beam having a short current rise time, the generator com- 

prising: means for generating an intense relativistic input electron 
beam having a radius r/sub b/, an injected beam current I/sub e/, a 
density n/sub b/ and a long rise time; a short, cylindrical, electri- 
cally conductive drift tube of radius R greater than r/sub b/ and a 
length greater than about 2.4(R), the tube including: an input end 
for receiving the input beam; a cavity containing a working gas at a 
low enough pressure to prevent the input beam from propagating 
through the working gas before t/sub s/, the time at which the 
working gas has been ionized by the input beam to a plasma density 
equal to N/sub b/, the beam dispersed within the cavity and 
the space charge limiting current I/sub 1/ being less than I/sub e/; 
and an output end for passing an intense relativistic output electron 
beam having a short rise time; and ionizing means for simultaneous- 
ly and suddenly ionizing the entire volume of the working gas in 
the drift tube up to a plasma density equal to n/sub b/ after the 
input beam has been generated and before t/sub s/, thereby gener- 
ating the output beam. 
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31483 Quality assurance considerations for the implemen- 
tation of a pulsed power R&D project. Furaus, J.P.; Barr, 
G.W.; Shirley, C.G. (Sandia National Labs., Albuquerque, 
NM). pp 769-771 of Digest of technical papers of the Sth 
IEEE pulsed power conference. Turchi, P.J.; Rose, M.F. 
Piscataway, NJ; IEEE Service Center (1985). °(CONF. 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The second generation Particle Beam Fusion Accelerator 
(PBFA II) at Sandia National Laboratories (SNLA) is a $48.15M 
construction project that includes conventional facilities such as 
buildings as well as state-of-the-art pulsed power designs and spe- 
cial support systems. The project also includes considerations for 
longer term program goals, such as breakeven fusion reactions. 
This project started in May 1980 and is scheduled for completion in 
January 1986. Implementation of Quality Assurance (QA) policies, 
techniques and programs, although not a straightforward problem 
for this complex project, has been effective as demonstrated by 
progress thus far. This paper describes key features of the QA pro- 
gram, their implementation and the results. 


31484 Photoactivation of PBFA-II. Simmons, T.N.; 
Mashburn, J.B. (Sandia National Labs., Health Physics 
Div., 3312, P.O. Box 5800, Albuquerque, NM 87185). pp 
818-819 of Digest of technical papers of the Sth IEEE 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

PBFA-II will produce 30 MV peak output voltage. A sub- 
stantial portion of the output energy will be lost as free electrons 
which produce hard X rays. Many X rays will have energies within 
the photoneutron giant resonance. A PBFA-II shot will produce 
about 5 X 10 E14 photoneutrons. These photoneutron reactions 
will induce radioactivity in and about PBFA-II. Activation of 
structural components in the center section will be limited by sub- 
stituting aluminum for stainless steel in regions of high x ray inten- 
sity. Air will be activated above and below the center section after 
shots, however X ray shielding will limit initial concentrations to 
five times health guidelines. The short half-lives of air radioactivity 
will permit reentry following simple decay without ventilation. 
Some radioactive material will be eroded by arcing, but the result- 
ant contamination should be small. Minuscule concentrations of ra- 
dioactivity will be produced in the water surrounding the center 
section. 


31485 10-joule 200 kV mini Marx. Platts, D. (Los 
Alamos National Lab., MS K302, Los Alamos, NM 87545). 
pp 834-836 of Digest ‘of technical papers of the Sth IEEE 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

A low-energy Marx generator was designed at Los Alamos 
as a spark gap trigger. Since the initial report the design has been 
improved and is now manufactured commercially. The Mini Marx 
has a risetime of less than 2 ns to over 200 kV measured into a 23 
Q load. The power output approaches one gigawatt. The Mini 
Marx can multichannel field distortion gaps or fire q number of 
gaps with little gap-to-gap isolation. It has also been used to power 
a small X-ray tube. The Mini-Marx is now manufactured commer- 
cially by Veradyne Corp. The Mini Marx was designed for ease of 
manufacture from the outset. its commercialization is a good exam- 
ple of technology transfer from a National Laboratory to private 
industry. The Mini Marx should have an excellent sales future since 
its output characteristics are better than other more expensive and 
complicated units on the market. 
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31486 Large scale operational pulsed power research fa- 
cilities; How well have we made them a reality. Peterson, 
G.D.; Goldstein, S.A.; Holman, G.T.; Mc Atee, W.H. 
(Sandia National Labs., Albuquerque, NM 87185). pp 851- 
855 of Digest of technical papers of the 5th IEEE pulsed 
i er conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 

EE Service Center (1985). (CONF- -850616—). Contract 
AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

Many factors contribute to the successful long-term oper- 
ation of large scale, multiterawatt pulsed power facilities. Some of 
these are: staffing considerations for optimum operational effective- 
ness including the impact of manpower inertia and operational 
mode momentum, effective management of the factors that govern 
experimental shot rate, and hardware preventive maintenance 
scheduling considerations on multimodule operational accelerators. 
The strategies used to keep large facilities operational at optimum 
performance including the merits of planning to accommodate com- 
ponent failure are discussed by presenting specific solutions to 
problems on the Particle Beam Fusion Accelerator-I (PBFA-I) at 
Sandia. 


31487 Important concepts in the assembly and early char- 
acterization of the PBFA II accelerator. Goldstein, S.A.; 
Clevenger, R.J.; Donovan, G.L.; Holman, G.T.; Johnston, 
R.R.; Nations, DR. (Sandia National Labs., Albuquerque, 
NM '87185). pp 764-768 of Digest of technical papers of the 
5th IEEE pulsed power conference. Turchi, P.J.; Rose, 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789 

From 5. IEEE pulsed power conference: Washington, DC, 
USA (10 Jun 1985). 

Planning and efficient execution of the assembly and early 
characterization phases of a large, multi-module superpower gener- 
ator like PBFA II require development of concepts frequently not 
found in either the pulsed power R&D community or in the pulsed 
power industry. To meet the constraints of performance, cost, and 
schedule of the PBFA II Project, special skills for assembly and 
characterization of large facilities are being established. These likely 
will become the technology for activating Sandia's future large ac- 
celerators. Some of the concepts for orchestrating large numbers of 
events associated with accelerator assembly and characterization in- 
clude: structuring of activity into smaller workable and trackable 
packages, with associated subelements assigned to each section of 
the accelerator, and establishing detailed assembly and characteriza- 
tion documentation to assist in component testing and subsystem in- 
tegration. The application of these and other concepts to FBFA II, 
and the progress of accelerator assembly are discussed. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 31565, 31569, 32378 


31488 (AD-A—177417/3/XAB) Studies of the electron- 
ring dynamics in a modified betatron for large ring displace- 
— from the minor axis, Memorandum report. Marsh, S.J.; 

os, C.A. (Naval Research Lab., Washington, DC 
wo 'A)). 29. Jan 1987. Sip. (NRL-MR—5933). NTIS, PC 
04/MF AOl1. 


A two-dimensional 3V particle-in-cell (PIC) computer code 
is used to study the electron-ring dynamics in a magnetic field con- 
figuration that is very similar to that of the modified betatron ex- 
periment. The electron-ring dynamics was simulated over approxi- 
mately 75 revolutions around the major axis, i.e., over several 
bounce periods. By comparing the electron-ring dynamics in ideal- 
ized magnetic fields with that in the experiment, it was determined 
that the field-index spatial fluctuations that occur in the experiment 
are harmless to high-current rings. In addition, the computer-simu- 
lation results have confirmed our theoretical predictions concerning 
the variations of the ring’s equilibrium position with the vertical 


: field as well as the existence, in the ring-centroid-instability gap, of 


ring orbits having figure-eight (8) shape. 
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31489 (BNL—39473) IBCM: Internal Bunch Coordinate 
Monitor. Yamin, P. (Brookhaven National Lab., Upton, NY 
(USA)). 1987. Contract AC02-76CH00016. 2p. (CONF- 
870302—76). NTIS MF A0l; 2; GPO Dep. File Number 
DE87007640. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The outputs of AGS pick-up electrodes have been digitized 
with 100 MHz transient recorders in order to study the motion of 
individual rf bunches during the AGS acceleration cycle. 


31490 (BNL—39503) Space charge limits in the AGS 
booster. Parzen, G. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1987. Contract AC02-76CH00016. 4p. (CONF- 
870302—116). NTIS, PC A02. File Number DE87008454. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Space charge effects are expected to be strong in the AGS 
booster. The beam intensity may be high enough to cause v-shifts 
due to space charge of the order of Av ~ .5. In this paper, space 
charge effects are studied through the use of a tracking program. 
At each element of the lattice the particles receive a kick which is 
proportional to the electric field E/sub x/, E/sub y/ produced by 
the beam and to the length of the element. The beam growth can 
be studied using the tracking program to track a sample of the par- 
ticles and to use the growth found in the tracking to find the 
charge in the beam shape and in the beam size. The techniques used 
and the assumptions made in studying beam growth are described 
in the following sections. Using the results found for the beam 
growth, one can find the space charge limit which is defined as the 
beam intensity that causes the beam to grow where it reaches the 
available aperture limits of the accelerator. Space charge limit re- 
sults are found for the AGS Booster. For a beam of fixed dimen- 
sions, which is not growing, the tracking program allows one to 
compute various effects, some of which are difficult to compute by 
analytical means. One can compute the space charge v-shift as a 
function of the particle momentum and as a function of the particle 
betatron oscillation amplitude. One can also study the effects due to 
resonances which are excited by magnetic field imperfections or by 
the field of the beam itself. This study would include the important 
effect due to the change in the v-values because of changes in the 
betatron oscillation amplitude. The case of two dimensional motion 
could also be studied. 


31491 (DOE/ER/40302—2) Particle dynamics in a wave 
with variable amplitude: Annual progress report for period 
August 1, 1986-July 31, 1987. Cary, J.R. (Colorado Univ., 
Boulder (USA). Dept. of Astro physical Science). Apr 1987. 
Contract FG02-86ER40302. 12p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87007932. 

Recent work has shown that encounters of particles with se- 
paratrices in adiabatically varying Hamiltonian systems leads to 
spreading of the adiabatic invariant. This process can lead to trans- 
port of particles through phase space. Indeed, it can lead to loss of 
particles in accelerators by the transport of particles from integra- 
ble (confined) regions to nonintegrable regions. This research is ap- 
plicable to a number of accelerator systems. For example, synchro- 
tron oscillations cause tunes, resonance locations, and resonance 
sizes to change slowly in the betatron degrees of freedom. Particles 
can, therefore, be trapped in betatron resonances and transported to 
regions of larger betatron oscillation amplitude, where confining 
KAM curves may not exist. In the radiofrequency quadrupole, par- 
ticles trap in buckets at the injection end and detrap at the high- 
energy end. In both processes the separatrix is crossed. The goal of 
this research is to understand the rate of phase-space spreading due 
to separatrix crossing. So far we have accomplished the following: 
(1) we have shown that correlations between separatrix crossings 
are significant. (2) By numerical integration we have shown that 
“separatrix crossed phase space” is nevertheless ergodic. (3) Nu- 
merical integrations also show that the diffusion rate scales as the 
third power of the adiabaticity parameter e. 
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31492 (JINR—9-86-210) Set-up for the electorn ring long 
confinement on the small radius in a heavy ion collective ac- 
celerator prototype. Kuznetsov, I.V.; Perel’shtejn, Eh.A.; 
Razuvakin, V.N.; Sumbaev, A.P.; Timokhin, V.A,; Chere- 
mukhin, A.E. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1986. Tp. dn 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87702215. 

The results of the experimental verification of the electron 
ring long confinement on the small radius in a collective accelera- 
tor are presented. The set-up of the magnetic field formation are 
described. The magnetic coils of the electron ring compressor are 
closed by diode crow-bar commutator. The decrement of the mag- 
netic field is — 35 ms. The lifetime of the electron ring on the 
small radius of — 10 ms. 7 references, 7 figures. 


31493 (JINR—R-9-85-707, pp 141-144) Shimming of 1st 
and 2nd harmonics of the U-120 M cyclotron magnetic field. 
Krzhivanek, M.; Trejbal, Z. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Russian). NTIS 
(US Sales Only), PC A16/MF AOl. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

As a result of the development of external ion injection 
system for the U-120 M isochronous cyclotron the necessity of pre- 
cise superposition of vertical geometrical axes of accelerating cham- 
ber and a hole in the magnet pole piece has arisen. A decrease in 
the amplitude of the first and second harmonics of the magnetic 
field is the main problem to be solved for the accelerating chamber 
centering. The upper and lower gaps between accelerating chamber 
and magnet pole pieces were used for the shimming of the harmon- 
ics. The gaps are filled with profiled duraluminium discs. Wide 
grooves are cut in the discs so that iron plates of different lengths, 
which are 3.5 mm thick, can be installed there. Harmonic analysis 
of field difference in one pair of plates, performed at different levels 
of induction, made it possible to determine quite accurately the lo- 
cation of the plates in the gaps taking into account their effect on 
the first and second harmonics of the field. 2 refs.; 4 figs. 


31494 Se ae con pp 145-149) To the problem 


of least square method use in formation of average magnetic 
fields of cyclotrons. Chigak, M. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Russian). NTIS 
(US Sales Only), PC A16/MF AOl. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

It is expedient to use the least square method with additional 
conditions, restricting current amplitudes of shaping coils, for the 
formation of average magnetic field in isochronous cyclotrons. It is 
shown that correctly used modified least square method can be 
quite a flexible and reliable means for magnetic field formation on a 
real object, for the study of the system behaviour using the mathe- 
matical model and also for operative control of isochronism in the 
operating accelerator, i.e. for measuring and subsequent correction 
of the beam flight phase in the cyclotron. 2 refs.; 1 fig. 


31495 (JINR—R-9-85-707, pp 155-158) Measuring the 
average radial component of manetic field in cyclic accelera- 
tors. Morozov, N.A.; Shishlyannikov, P.T. 1985. (In Rus- 
sian). NTIS (US Sales Only), PC Al6/MF AOl. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The method and results for the measurement of the average 
radial component of magnetic field in the JINR phasotron central 
region are described. The method essence consists in the use of 
concentric coil system as a transducer. The coils are located in the 
centre of the accelerating chamber in parallel to the middle plane 
and they move in the vertical plane. Occasional errors are compen- 
sated by the use of a stationary coil connected in opposition with 
the measurement coil. The measurement error did not exceed +- 
0.02 mT. 2 refs.; 3 figs. 
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31496 (JINR—R-9-85-707, pp 163-166) Possibility of ex- 
istence of modulating HF-magnetic field in a cyclotron. Vor- 
onin, A.M. (AN Kazakhskoj SSR, Alma-Ata. Inst. Yadernoj 
Fiziki). 1985. (In Russian). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The operation of doubledee 180 deg HF-accelerating system 
of an isochronous cyclotron is considered. It is shown, that as a 
result of resonator excitation by HF-generator, magnetic compo- 
nent of TEM-wave appears in the accelerating gap inside the accel- 
erating chamber, the effect of which is reduced to the modulation 
of the main magnetic field with relative amplitude 10/sup -3/ and 
phase shifted by 7/2 as to electric component of the accelerating 
field. The component manifestation is the stronger the higher is the 
electric field intensity, the lower is the level of the main magnetic 
field, in proportion to the number of HF-field harmonics, in which 
ion acceleration takes place and proportionally with the time of ion 
passing through sections with accelerating field. It is also shown 
that it can produce the highest effect on ion motion in the cyclo- 
tron central region. 6 refs. 2 figs. 


31497 (JINR—R-9-85-707, pp 258-260) Study on effect 
of ion phase selection on the U-120 M cyclotron accelerated 
beam Kol’ga, V.V.; Bejshovets, V.; Kroulik, 
Ya.; Trejbal, Z. (Joint Inst. for Nuclear Research, Dubna, 
USSR; Ustav Jaderneho Vyzkumu CSKAE, Rez, Czecho- 
slovakia). 1985. (In Russian). NTIS (US Sales Only), PC 
A16/MF AOl. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; a Czechoslovakia (25 Jun 1985). 

The radial emittance of the internal beam at the U-120M 
isochronous cyclotron exceeds several times its design value (8 mm. 
mrad). Acceptance of the extraction system is turned out to be in- 
sufficiently large. In this connection beam losses take place, heat 
load of extraction system elements increases. To determine possi- 
bilities for effecting radial beam emittance the investigations on 
beam screening in the center of the accelerator, when on the beam 
emittance a shadow of this screen of necessary size and shape is 
formed by means of a non-transparent plate, have been carried out. 
In experiments a vertical tantalum plate of the 5-10 mm radial 
width on the azimuth close to 270 deg, i.e. along the longitudinal 
dee axis inside it, has been moved. The extraction coefficient is 
shown can be increased almost twice, but in this case the intensty 
of the extracted and internal beams falls. The experiments with tan- 
talum plates have been carried out without cooling, that leads to 
practical difficulties. That’s why, taking into account the results ob- 
tained, a system of phase selection with cooled diaphragms, which 
at present is tested at the U-120M cyclotron beam, has been de- 
signed and developed. 3 refs.; 1 fig. 


31498 (JINR—R-9-85-707, pp 281-287) Mechanism of 
resonance passage in a cyclotron during acceleration 
of particle with the energy higher than E/sub 0/. Sarkisyan, 
L.A.; Chernyshenko, T.A. (Moskovskij Gosudarstvennyj 
Univ., USSR. Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). 1985. (In Russian). NTIS (US Sales Only), PC A16/ 
MF A001. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The increase of the proton energy in a ring isochronous cy- 
clotron (the kaon factory) is connected with some integer reso- 
nance passage with free radial oscillations Q/sub r/=2, 3, 4.... The 
calculation results for total nonlinear equations of motion, charac- 
terizing the behaviour of a closed orbit and beam quality during in- 
teger resonance passage in the ring isochronous cyclotron during 
proton acceleration from 665 MeV to 1335 MeV, are presented. 
The amplitude of free radial beam oscillations in the postresonance 
zone is strown to decrease and not to increase, as it has een tradi- 
tionally considered before. 24 refs.; 2 figs. 


’ 31499 (LA-UR—87-862) Emittance growth caused by 
Alamos free-electron laser 


bends in the Los energy recovery 


Carlsten, B.E. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 4p. (CONF- 
870302—37). NTIS, PC A02. File Number DE8/007495. 
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From Particle accelerator conference; Washington, 
USA (16 Mar 1987). 

Experimentally transporting the beam from the wiggler to 
the decelerators in the energy recovery experiment (ERX) at the 
Los Alamos National Laboratory free-electron laser was more diffi- 
cult than expected because of the large initial emittance in the 
beam. This emittance was apparently caused in an early 60° achro- 
matic bend. To get this beam through subsequent bends without 
wall interception, the quadrupole focusing had to be changed from 
the design amount; as a result, the emittance grew further. This 
paper discusses various mechanisms for this emittance growth in 
the 60° bend, including effects caused by path changes in the bend 
resulting from wake-field-induced energy changes of particles in the 
beam and examines emittance filters, ranging from a simple aperture 
near a beam crossover to more complicated telescope schemes de- 
signed to regain the original emittance before the 60° bend. 


31500 (LBL—22167) Superhilac real-time velocity meas- 
urements, Feinberg, B.; Meaney, D.; Thatcher, R.; Timossi, 
C. (Lawrence Berkeley Lab., CA (USA)). Mar 1987. Con- 
tract AC03-76SF00098. 6p. (CONF-870302—151). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87009175. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Phase probes have been placed in several external beam lines 
at the LBL heavy ion linear accelerator (SuperHILAC) to provide 
non-destructive velocity measurements independent of the ion being 
accelerated. The existing system has been improved to provide the 
following features: a display refresh rate better than twice per 
second, a sensitive pseudo-correlation technique to pick out the 
signal from the noise, simultaneous measurements of up to four ion 
velocities when more than one beam is being accelerated, and a 
touch-screen operator interface. These improvements allow the 
system to be used as a routine tuning aid and beam velocity moni- 
tor. 


31501 (N—87-18391) Finite element analysis of electro- 
magnetic propagation in an absorbing wave guide. Baumeister, 
K.J. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Dec 1986. 
54p. (NASA-TM—88866; E—3133; NAS—1.15:88866; 
CONF-861211—27). NTIS, PC A04/MF AO1. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Wave guides play a significant role in microwave space 
communication systems. The attenuation per unit length of the 
guide depends on its construction and design frequency range. A 
finite element Galerkin formulation has been developed to study 
TM electromagnetic propagation in complex two-dimensional ab- 
sorbing wave guides. The analysis models the electromagnetic ab- 
sorptive characteristics of a general waveguide which could be 
used to determine wall losses or simulate resistive terminations 
fitted into the ends of a guide. It is believed that the general con- 
clusions drawn by using this simpler two-dimensional geometry will 
be fundamentally the same for other geometries. 


31502 (SAND—87-0494) High-current electron beam 
studies, 1986. Poukey, J.W. (Sandia National Labs., Albu- 
querque, NM (USA)). Apr 1987. Contract AC04 
76DP00789. 78p. NTIS, PC A05/MF AOl1. File Number 
DE87008856. 

This report summarizes recent progress on particle simula- 
tion of electron beam diodes, linac gaps, IFR propagation, and ex- 
traction from a guide field onto a wire or channel. The experiments 
to which the work relates are primarily RADLAC, IBEX, and the 
Recirculating Linac. Also included are descriptions of some prelim- 
inary studies of the ion-hose instability using a 2-D Cartesian 
model. Finally, we describe some simulations of the spacecraft 
charge-up problem in an ambient plasma. 
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31503 (SLAC-PUB—4214) Error-finding and error-cor- 
recting methods for the start-up of the SLC. Lee, M.J.; 
Clearwater, S.H.; Kleban, S.D.; Selig, L.J. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Feb 1987. 
Contract AC03-76SF00515. 4p. (CONF-870302—104). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87008328. 

From Particle accelerator conference; Washington, DC. 
USA (16 Mar 1987). 

During the commissioning of an accelerator, storage ring, or 
beam transfer line, one of the important tasks of an accelertor phys- 
icist is to check the first-order optics of the beam line and to look 
for errors in the system. Conceptually, it is important to distinguish 
between techniques for finding the machine errors that are the 
cause of the problem and techniques for correcting the beam errors 
that are the result of the machine errors. In this paper we will limit 
our presentation to certain applications of these two methods for 
finding or correcting beam-focus errors and beam-kick errors that 
affect the profile and trajectory of the beam respectively. Many of 
these methods have been used successfully in the commissioning of 
SLC systems. In order not to waste expensive beam time we have 
developed and used a beam-line simulator to test the ideas that have 
not been tested experimentally. To save valuable physicist’s time 
we have further automated the beam-kick error-finding procedures 
by adopting methods from the field of artificial intelligence to de- 
velop a prototype expert system. Our experience with this proto- 
type has demonstrated the usefulness of expert systems in solving 
accelerator control problems. The expert system is able to find the 
same solutions as an expert physicist but in a more systematic fash- 
ion. The methods used in these procedures and some of the recent 
applications will be described in this paper. 


31504 (SLAC-PUB—4232) Position, angle and energy 
stabilization for the SLC positron target and ARCs. Jobe, 
R.K.; Thompson, K.A.; Almog, I.; Phinney, N.; Seeman, 
J.T.; Sheppard, J.C.; Shoaee, H. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Feb 1987. Contract 
ACO03-76SF00515. 4p. (CONF-870302—106). NTIS, PC 
A02. File Number DE87008327. 

From Particle accelerator conference; Washington, 
USA (16 Mar 1987). 

Slow feedback has been developed to control the position, 
angle, and energy of the three SLC bunches in the linac at the 
South Arc, North Arc, and positron target respectively. A set of 
computer controlled feedback loops calculate the parameters of 
each bunch from beam position monitor data in the appropriate ex- 
traction line. The angles and positions are corrected by orthogonal 
sets of steering dipoles. The energy is corrected by adjusting the 
phase of two upstream sectors of the linac. This paper discusses the 
data acquisition and algorithms. 


31505 Relativistic klystron two-beam accelerator. Sessler, 
A.M.; Yu, S.S. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physical Review 
Letters; 58: No. 23, 2439-2442(8 Jun 1987). Contract W- 
7405-ENG-48. 

A high-energy linear collider consisting of two beams, a 
driver beam of electrons and a high-energy beam, in which the in- 
tense low-energy driver beam is bunched, is analyzed theoretically. 
The low-energy beam is made to travel through resonant transfer 
cavities, in which it radiates microwave energy that is used to ac- 
celerate the second beam to very high energies. The low-energy 
beam is maintained at a constant energy by periodic induction ac- 
celeration cavities. 


31506 Ionized channel generation of an intense relativis- 
tic electron beam. Frost, C.A.; Leifeste, G.T.; Shope, S.L. 
(to Dept. of Energy). US Patent Application 6 530. 31 
Mar 1986. 13p. Contract AC04-76DP00789. DE87007223 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87007223. 


An intense relativistic electron beam generator uses an ion- 
ized channel to guide electrons from a cathode past an anode to a 
remote location without the use of a foil. 
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31507 Lie-algebraic methods for treating lattice parame- 
ter errors in particle accelerators. Healy, L.M. College Park, 
MD;; Univ. of Maryland (1986). 344p. University Microfilms 
Order No. 86-28,983. 

Thesis (Ph. D.). 

Orbital dynamics in particle accelerators and ray tracing in 
light optics, are examples of Hamiltonian systems. The transforma- 
tion from initial to final phase space coordinates in such systems is 
a symplectic map. Lie algebraic techniques have been used with 
great success in the case of idealized systems to represent symplec- 
tic maps by Lie transformations. These techniques allow rapid com- 
putation in tracking particles while maintaining complete symplecti- 
city, and easy extraction of analytical quantities such as chromatici- 
ties and aberrations. Real accelerators differ from ideal ones in a 
number of ways. Magnetic or electric devices, designed to guide 
and focus the beam, may be in the wrong place or have the wrong 
orientation, and they may not have the intended field strengths. 
The purpose of this dissertation is to extend the Lie algebraic tech- 
niques to treat these misplacement, misalignment, and mispowering 
errors. Sympletic maps describing accelerators with errors typically 
have first-order terms. There are two major aspects to creating a 
Lie algebraic theory of accelerator errors: creation of appropriate 
maps and their subsequent manipulation and use. 
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=" ALSO TO CITATION(S) 31373, 31374, 31375, 31376, 31569, 31899, 


31508 (BNL—39388) Degassing of the AGS extraction 
magnets with uv light. Hseuh, H.C.; Tuozzolo, J.E.; Traboc- 
chi, C. (Brookhaven National Lab., Upton, NY (USA)). 
1987. Contract AC02-76CH00016. 6p. (CONF-870302—84). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87007629. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Two types of degassing sources, a uv lamp and in Infrared 
(IR) radiant heat lamp, were tested in spare AGS kicker magnets 
and septum magnets. This paper reports our study of the degassing 
treatment during pumpdowns of two kicker magnets. 


31509 (BNL—39612) Performance of R and D sextupole 
trim coils for SSC [Superconducting Super Collider] dipoles. 
Wanderer, P.; Herrera, J.; Thompson, P.; Willen, E. 
(Brookhaven National Lab., Upton, NY (USA)). 1987. Con- 
tract AC02-76CH00016. 8p. CONF-870302—133). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87008713. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

For the proposed Superconducting Super Collider (SSC), 
trim coils placed inside the main coils of the dipoles are needed to 
correct for field nonuniformities due to superconducting magnetiza- 
tion, iron saturation, and systematic construction errors. Four 4.5 m 
superconducting sextupole trim coils have been made using meth- 
ods adapted from printed circuit technology and suitable for mass 
production. This paper presents measurements of the multipoles and 
quench currents and compares them with SSC requirements. Based 
on these results, this type of trim coil ("Multiwire”) looks quite 
promising for use in the SSC. 


31510 (BNL—39614) The location of the quench origin in 
a superconducting accelerator magnet. Ghosh, A.K.; Robins, 
K.E.; Sam W.B. (Brookhaven National Lab., Upton, 
NY (USA)). 1987. Contract AC02-76CH00016. 4p. (CONF- 
870302—131). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87008715. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A method of calculating the initial rate of rise of the resis- 
tive voltage in a quenching superconducting magnet is described. 
Comparison of such calculations with data from spontaneously Oc- 
curring quenches gives the location of the quench origin since the 
normal state resistance of the conductor is determined by its posi- 
tion in the windings due to the magnetoresistance of the copper 
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matrix. The characteristics of the voltage buildup is used to sepa- 
rate quenches occurring in low field regions, such as the magnet 
ends, from those starting in the two-dimensional straight section of 
the coil. The magnitude of V dot is a measure of performance and 
can be used to determine if the magnet is reaching the maximum 
current permitted by the conductor parameters. 


31511 (BNL—39615) Development of the SSC [Supercon- 
ducting Super Collider] trim coil beam tube assembly. Skar- 
itka, J.; Kelly, E.; Schneider, W.; Shutt, R.; Thompson, P.; 
Wanderer, P.; Willen, E.; Bintinger, D.; Coluccio, R.; 
Schieber, L. (Brookhaven National Lab., Upton, NY 
(USA); Lawrence Berkeley Lab., CA (USA). SSC Central 
Group; Kollmorgen Corp., Hartford, CT (USA)). 
1987. Contract AC02-76CH000 6. a (CONF-870302— 
119). NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE87008453. 
From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 
The ucting Super Collider uses ~9600 dipole 
magnets. The magnets have been carefully designed to exhibit mini- 
mal magnetic field harmonics. However, because of superconductor 
magnetization effects, iron saturation and conductor/coil position- 
ing errors, certain harmonic errors are possible and must be cor- 
rected by use of multipole correctors called trim coils. For the 
most efficient use of axial space in the magnet, and lowest possible 
current, a distributed internal correction coil design is planned. The 
trim coil assembly is secured to the beam tube, a uhv tube with spe- 
cial strength, size, conductivity and vacuum. The report details the 
SSC trim coil/beam tube assembly specifications, history, and ongo- 
ing development. 


31512 (CONF-870405—11) Shielding calculations at dis- 
mantled clotron. Yalcintas, M.G. (Oak Ridge Na- 
tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
13p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87005715. 

From Radiation protection and shielding conference; Knox- 
ville, TN, USA (22 Apr 1987). 

The Space Radiation Effects Laboratory located in Newport 
News, Virginia, was operated by the College of William and Mary 
for the National Aeronautics and Space Administration. A synchro- 
cyclotron which was formerly in operation in this building was re- 
moved in 1980. At several locations, the scattered radiation caused 
an induced radioactivity within the walls of the cyclotron room. A 
radiological survey has been performed to determine the amount of 
residual radioactivity on the walls. Calculations were performed to 
determine the thickness of the concrete walls and floor for shield- 
ing the residual radiation in the cyclotron room. Recommendations 
are made to minimize exposures from the residual radioactivity on 
the walls and floor of the cyclotron room to potential occupants 
working in the building. 19 refs., 1 fig., 2 tabs. 


31513 (CONF-870498—5) Evolution and development of 
the Oak Ridge 25URC tandem accelerator control system. 
Juras, R.C.; Ziegler, N.F.; Meigs, M.J.; McPherson, R.L.; 


Hoglund, D.E.; iggerstaff, J.A. (Oak Ridge National Lab., 
TN (USA)). 1987. ae AC05-840R21400. 20p. NTIS, 
PC A02/MF A0Ol1; 1; GPO Dep. File Number DE87008830. 

From 7. tandem conference; Berlin, F.R. Germany (6 Apr 
1987). 

- Since acceptance of the 25URC accelerator in 1982, we have 
continued to develop and improve both the accelerator control 
system and associated software. In this paper, we describe these im- 
provements and also discuss how our experience with the present 
system would influence the architecture and design of future, simi- 
lar systems. 


31514 (FNAL-TM—1435) Electrical and mechanical 
— report of the muon toroids for the beamline to the 
Visser, A.; Western, J.; Skraboly, A. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Mar 
1987. Contract AC02-76CH03000. 28p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87008087. 
This report describes two large steel toroids used to remove 
beam halo for experiment 665. One toroid is 88 inch diameter and 
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30 feet long. The other is 120 inch diameter and 20 feet long. Both 
have a 7 inch diameter center hole for passage of the beam and the 
excitation windings. The assembled hybrid coil has water-cooled 
conductors in the center hole and cables on the outside. This per- 
mits the use of one piece steel plates through which the center core 
is inserted after assembly of the toroid steel. These toroids have ad- 
vantages over conventional toroids in many aspects. The main ones 
being its reduced power consumption, simplicity of machining and 
assembly, and lower coil costs. Estimates of the induction and a 
simple method to buck the remnant magnetic field are included. 
The bucking method does not completely degauss all the toroid 
steel. 


31515 (PNO-GEPL—83-02) Axial injection in Orsay 
superconducting cyclotron. Depauw, J.; Kugler, M.F.; 
Legoff, A.; Potier, 1 J.C.; Richomme, A.; Skowron, R.; Man- 

on, P;; Schapira, "EP. (Paris-11 ‘Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1983. 24p. 
French). NTIS (US Sales Only), PC A02/MF AOL. File 
Number DE87751658. 

The compact superconducting cyclotron currently planned 
at IPN at Orsay is designed for light ion acceleration together with 
heavy ion acceleration. From the beginning, for this reason, a cen- 
tral geometry able to receive an inflector (to 90deg C) allowing the 
axial injection of low energy ion beams given by an outer source. 
The present study is aimed at showing the technical feasibility of 
theoretical results obtained on axial injection. First experimental 
study has been made of spatial repartition in three dimensions of 
electric potential developed by a central geometry of 3 electrodes. 
Then, the electric study of an electrostatic mirror has been made. 


31516 (JINR—R-9-85-707, pp 336-340) U-120 M isoch- 
ronous cyclotron as a fast neutron source. Bem, P.; Vintsour, 
L; Vesely, F.; Podzimek, F.; Neruda, O. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia; Vojensky Le- 
karsky Vyzkumny a Doskolovaci Ustav J.E. Purkyne, 
Hradec Kralove, Czechoslovakia). 1985. (In Russian). NTIS 
(US Sales Only), PC A16/MF AOl. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The results of analysis of nuclear reaction properties, which 
can be used for fast neutron production at the U-120M isochronous 
cyclotron, are presented. The aim of the analysis carried out is to 
find optimal conditions for the generation of intense neutron beams 
with the energy upto 20 MeV, as well as to obtain data on energy 
distribution and the mean neutron energy in a beam. 6 refs.; 4 figs. 


31517 (JINR—R-9-85-707, pp 113-121) Development of 
superconducting sector magnet of the DTs-1 deuteron cyclo- 
tron. Alenitskij, Yu.G.; Buzdavin, A.P.; Vasilenko, A.T. 
1985. (in Russian). NTIS (US Sales Only), PC Al6/MF 
A01. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The design of superconducting (SC) four-sector magnet with 
total stored energy of — 20 MJ for the DTs-1 deuteron cyclotron, 
developed for the production of 1000 MeV deuterons with the in- 
tensity 10-100 mA, is described. The main parameters of the cyclo- 
tron and SC magnet are given. Critical current in the coil at mag- 
netic field intensity 5 T equals 1.7 kA. Working current in the coil 
is 830 A. The coil cryostatting will be realized by means of two- 
phase helium circullation in cooling channels. 9 refs.; 7 figs. 


31518 (JINR—R-9-85-707, pp 170-176) Polarized ion 
source for the U-120 M cyclotron. Maresh, I.; Shpalek, V. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia). 
1985. (In Russian). NTIS (US Sales Only), PC A16/MF 
A01. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

A source of polarized ions (SPI) of hydrogen and deuterium 
for the U-120 M cyclotron has been developed. The SPI is based 
on the atomic beam method. SPI with the ionizer in a weak mag- 
netic field when it is used with the 50-300 keV linear accelerator 
permits to obtain different degree of polarization of hydrogen and 
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deuterium beam. The intensity of atomic beam measured from the 
distance dissociator-ionizer cathode equals 6x10/sup 15/ particles/s. 
At present a SHF-dissociator, operating at the temperature of liquid 
nitrogen, is developed. 2 refs.; 5 figs. 


$1519 (JINR—R-9-85-707, pp 191-195) Lithium ion 
sources for the TsIYal U-120 cyclotron. Ditrikh, Yu.; 
Odrikh, Kh.; Kerber, G.; Naumann, V. (Zentralinstitut fuer 
Radiologie, Karl-Marx-Stadt, German Democratic Repub- 
lic). 1985. (In Russian). NTIS (US Sales Only), PC A1i6/ 
MF AO1. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

To accelerate Li ions at the U-120 cyclotron in Rossendorf, 
two modifications of the Penning-type source with directly heated 
cathode, operating with the evaporator without external heating or 
with sputtering of the working substance by reversed ions of the 
ballast gas, are developed. In the first modification of the source Li 
flow rate is about 0.1 g/h. The source lifetime at maximum Li/sup 
3+/ ion intensity is about 10 hrs. Li ions are accelerated at dee 
voltage of 100 kV. /sup 6/Li/sup 3+/ ion beams extracted with 
40.5 MeV energy and /sup 7/Li/sup 3+/ with 34.7 MeV energy 
with intensity upto 100 nA have been obtained. 5 refs.; 4 figs. 


31520 (JINR—R-9-85-707, pp 167-169) On injection for 
the U-120 M cyclotron presented status. Bejshovets, V.; 
Shinagl, J.; Shtursa, Ya.; Trejbal, Z. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia). 1985. (In Russian). 
NTIS (US Sales Only), PC A16/MF A0Ol. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The description and present status of construction of axial in- 
jector of polarized ions for the U-120 M cyclotron in the CSSR. 
Institute for nuclear physics are presented. The anticipated date of 
the injector installation is 1988. At present the designing of the in- 
jection system is completed and construction of its separate units is 
started. The works on the designing and construction of permanent 
high-voltage sources for elements of polarized ion transport system 
are mainly fulfiled. Its location along the injection axis is shown. 2 
refs.; 1 fig. 


31521 (JINR—R-9-85-707, pp 288-293) Beam extraction 
mechanism on the base of integer resonance from high-energy 
cyclotrons. Sarkisyan, L.A. (Moskovskij Gosudarstvennyj 
Univ., USSR. Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). 1985. (in Russian). NTIS (US Sales Only), PC A16/ 
MF A0O1. File Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun a 

The results of analytical and num simulation of particle 
extraction from the relativistic cyclotron on the base of the integer 
resonance with free radial oscillations Q/sub r/ are given. Beam ex- 
traction (270 keV, Q/sub r/=1.6), connected with closed orbit ex- 
pansion in the zone of finite radii by means of formation of negative 
radial gradient of the magnetic field variation, is suggested and ex- 
perimentally investigated in the JINR with the help of the cyclo- 
tron electron model. Using this method it is suggested to carry out 
100% beam extraction from the developed high-current ring cyclo- 
trons of protons (800 MeV, Q/sub r/=1.9) and deuterons (2000 
MeV, Q/sub r/=2.15). On the base of integer resonance with Q/ 
sub r/ one can carry out any particle extraction from the cyclotron 
in the wide range of energies (both in pre - and after-resonance 
zones), and not with the only fixed energy. Beam extraction from 
the cyclotron on the base of the integer resonance is a simple and 
adaptable method in comparison with another ones. 


31522 (JINR—R-9-85-707, pp 202-207) Heavy ion cyclo- 
tron vacuum systems. Ivanenko, A.I.; Ivanov, Yu.A.; Tu- 
manov, K.D. 1985. (In Russian). NTIS (US Sales Only), PC 
Al6/MF AO0l. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The parameters and the iption of heavy ion cyclotron 
vacuum systems of JINR are presented. The U-400 cyclotron 
vacuum pumping system consists of 5 diffusion vacuum pumps with 
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nitrogen screens and provides chamber pressure from 1.10/sup -7/ 
Torr to (5-7)x10/sup -7/ Torr. Six diffusion vacuum pumps are 
mounted at the U-400 M cyclotron: one in every of 4 resonance 
tanks and two on the cyclotron chamber. The UTs-100 cyclic im- 
plantator high-vacuum pumping system consists of the diffusion 
vacuum pump with 4000 Ixsec./sup -1/ speed on the cyclotron 
chamber and two units by 5000 Ixsec/sup -1/ on the resonance 
tanks. 6 figs. 


31523 (JINR—R-9-85-707, pp 214-218) Power supply 
complex for the U-120 M cyclotron correction coils. Denisov, 
Yu.N.; Kalinichenko, V.V.; Krzhivanek, M. (Joint Inst. for 
Nuclear Research, Dubna, USSR; Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia). 1985. (In Russian). 
NTIS (US Sales Only), PC A16/MF A0Ol. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

Power supply complex for the U-120M cyclotron correction 
coils comprises 20-400-600 A wide-range direct current regulators. 
The regulator measuring element is based on a magnetic compara- 
tor, which contains two cores with excitation windings. Compara- 
tor parameters are presented. The basic circuit of a transistor con- 
trol element is presented. Current regulators have instability not ex- 
ceeding 1 x 10/sup -4/ of the nominal current value. 8 refs.; 5 figs. 


31524 (JINR—R-9-85-707, pp 225-229) On-line beam 
transport system of the U-120 M isochronous cyclotron. 
Bauehr, R.; Vikha, J.; Svoboda, Z.; Rousek, J. (Ustav Jader- 
neho Vyzkumu CSKAE, Rez, Czechoslovakia). 1985. (In 
Russian). NTIS (US Sales Only), PC A1l6/MF AOl. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The description of the on-line control system (CS) for heavy 
ion beam transport on the U-120M cyclotron is carried out. The CS 
is developed on the basis of JPR 12R minicomputer. The equip- 
ment is constructed using CAMAC units. On this stage of the de- 
velopment the equipment is made and connected to the beam trans- 
port system and it is under adjustment conditions. 2 figs. 


31525 (JINR—R-9-85-707, pp 230-234) U-120 M inter- 
nal ion beam monitoring. Bejshovets, V.; Trejbal, a 
Chigak, M. (Ustav Jaderneho Vyzkumu CSKAE, R 
Czechoslovakia). 1985. (In Russian). NTIS (US Sales Only), 
PC A16/MF AOl. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The results of internal ion beam monitoring on the U-120M 
cyclotron are presented. The results of monitoring the deuteron 
beam flight phase, the deuterons being accelerated upto 17 MeV 
energy by means of phase monitors, three dynamic beam character- 
istics by means of two integral monitors and the position of the 
beam centre of gravity by means of three monitors are shown. 1 
ref.; 5 figs. 


31526 (JINR—R-9-85-707, pp 261-268) External beam 
isochronous 


transport system of the U-120 M cyclotron. Kuz- 
myak, M.; Vorkova, A.; Krzhivanek, M. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia). 1985. (In Rus- 
sian). NTIS (US Sales Only), PC Al6/MF AOl. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The description of the external beam transport system (BTS) 
of the U-120M isochronous cyclotron is given. Method for BTS de- 
signing and ways for alignment are presented. A method for beam 
collimation necessary to provide the required emittance on a target 
is described. 8 refs.; 5 figs. 
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(JINR—R-9-85-707, pp 269-274) Beam transport 
system of the U-400 isochronous cyclotron. Gul’bekyan, 
G.G.; Kozlov, S.1.; Kolesov, I.V.; Mel’nikov, V.N.; Ogane- 
syan, Yu.Ts. 1985. (In Russian). NTIS (US Sales Only), PC 
Al16/MF AO0Ol. File Number DE87780133. (CONF- 
8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

The description of the external beam transport system of the 
JINR U-400 cyclotron is presented.:The envelopes of the U-400 
beams during their transport in the experimental channels are given. 
At present physical experiments with ion beams with the energy of 
2.9-13 MeV/nucl. are carried out at the most channels. The beam 
size at the target is controlled in the range of 2-10 mm. Efficiency 
of beam transport is 0.7-0.8. Data on control of beam position and 
profile points to satisfactory agreement with the calculations. 5 
refs.; 7 figs. 


31528 (JINR—R-9-85-707, pp 275-280) Kazakhstan 
isochronous cyclotron beam channel, Arzumanov, 
A.A.; Batishchev, V.N.; Berger, V.D. (AN Kazakhskoj 
SSR, Alma-Ata. Inst. Yadernoj Fiziki). 1985. (In Russian). 
NTIS (US Sales Only), PC A16/MF AO1. File Number 
DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

To increase the application efficiency of the Kazakhstan 
isochronous cyclotron the reconstruction of a transport channel 
with channels of beam splitting in four directions has been carried 
out. Description of a new transport channel is given. It has a maxi- 
mum length of 25 m and contains 14 magnetic quadrupole lenses, 2 
bending magnets, a switching magnet, as well as the systems of 
beam guidance and correction. The construction of another beam 
transport channel for proton operation, which are accelerated upto 
30 MeV, is marked. 4 refs.; 3 figs. 


31529  (LA-UR—87-501) The Argonne beamline-B tele- 


scope control system: A study of adaptability. Fuka, M.A.; 
Clout, P.N.; Conley, A.P.; Hill, J.O.; Rothrock, R.B.; 
Trease, L.L.; Zander, M.E. (Los Alamos National Lab., 
NM (USA)). 1987. Contract W-7405-ENG-36. 4p. (CONF- 
870302—71). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87007675. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A beam-expanding telescope to study high-precision H™ par- 
ticle optics and beam sensing was designed by the Accelerator 
Technology Division at Los Alamos National Laboratory and will 
be installed on beamline-B at Argonne National Laboratory. The 
control system for this telescope was developed in a relatively short 
period of time using experience gained from building the Proton 
Storage Ring (PSR) control system. The designers modified hard- 
ware and software to take advantage of new technology as well as 
to meet the requirements of the new system. This paper discusses 
lessons learned in the process of adapting hardware and software 
from an existing control system to one with rather different require- 
ments. 


31530 (LA-UR—87-700) An optically pumped polarized 
> J sagt for LAMPF, York, R.L.; Dulick, M.; Cialis 

W.D.; van Dyck, O.B. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. (CONF- 
870260—3). NTIS, PC A02/MF AO1; 1; GPO. Dep. File 
Number DE87007470. 

From International workshop hadron facility technology; 
Santa Fe, NM, USA (2 Feb 1987). 

The status of the three operational optically pumped polar- 
ized H™ sources is reviewed. The optically pumped polarized H™ 
source development program at LAMPF is discussed. Aspects of 
this type of source requiring further research and development are 
discussed. 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


31531 (LA-UR—87-739) An artificial intelligence ap- 
proach to accelerator control systems. Schultz, D.E.; Hurd, 
J.W.; Brown, S.K. (Los Alamos art ie NM 
(USA)). 1987. Contract W-7405-ENG-36. (CONF- 
870260—2). NTIS, PC A02/MF AOI; i; ope ‘Dep. File 
Number DE87007472. 

From International workshop hadron facility technology; 
Santa Fe, NM, USA (2 Feb 1987). 

An experiment was recently started at LAMPF to evaluate 
the power and limitations of using artificial intelligence techniques 
to solve problems in accelerator control and operation. A knowl- 
edge base was developed to describe the characteristics and the re- 
lationships of the first 30 devices in the LAMPF H+ beam line. 
Each device was categorized and pertinent attributes for each cate- 
gory defined. Specific values were assigned in the knowledge base 
to represent each actual device. Relationships between devices are 
modeled using the artificial intelligence techniques of rules, active 
values, and object-oriented methods. This symbolic model, built 
using the Knowledge Engineering Environment (KEE) system, 
provides a framework for analyzing faults, tutoring trainee opera- 
tors, and offering suggestions to assist in beam tuning. Based on in- 
formation provided by the domain expert responsible for tuning this 
portion of the beam line, additional rules were written to describe 
how he tunes, how he analyzes what is actually happening, and 
how he deals with failures. Initial results have shown that artificial 
intelligence techniques can be a useful adjunct to traditional meth- 
ods of numerical simulation. Successful and efficient operation of 
future accelerators may depend on the proper merging of symbolic 
reasoning and conventional numerical control algorithms. 


31532 (LA-UR—87-863) Photocathodes in accelerator ap- 
plications. Fraser, J.S.; Sheffield, R.L.; Gray, E.R.; Giles, 
P.M.; Springer, R.W.; bs, V.A A. (Los Alamos National 
Lab., NM (USA)). 1987. Contract W-7405-ENG-36. 6p. 
(CONF- -870302—36). NTIS, PC A02. File Number 
DE87007494. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Some electron accelerator applications require bursts of 
short pulses at high microscopic repetition rates and high peak 
brightness. A photocathode, illuminated by a mode-locked laser, is 
well suited to filling this need. The intrinsic brightness of a photoe- 
mitter beam is high; experiments are under way at Los Alamos to 
study the brightness of short bunches with high space charge after 
acceleration. A laser-illuminated CssSb photoemitter is located in 
the first rf cavity of an injector linac. Diagnostics include a pepper- 
pot emittance analyzer, a magnetic spectrometer, and a streak 
camera. 


31533 (LA-UR—87-1068) Test results on dual resonant 
power supply with flat top and flat bottom current. Schnei- 
der, E. (Los Alamos National Lab., NM (USA)). 1987. Con- 
tract W-7405-ENG-36. 4p. (CONF-870302—40). NTIS, PC 
A02. File Number DE87007506. 

From Particle accelerator conference; Washington, DC, 
USA = Mar 1987). 

An alternative to the linear increase and decrease of current 
through the magnets of a circular ring is a dual resonant frequency 
power supply that can maintain flat bottom and flat top currents in 
the magnets. This paper deals with the experimental results ob- 
tained by operating a model of such a power supply and observing 
the results of changes in various parameters. The model is first op- 
erated in a single-pulse mode starting from an equilibrium dc condi- 
tion of the magnet flat bottom current. The effects of the circuit 
losses and the method of replacing energy in the system will be 
presented. When operating the power supply in continuous mode, it 
will be shown that the magnet flat bottom current and magnet flat 
top current can be controlled. 


31534 (LBL—22173) Energy management at the Bevalac. 
Alonso, J.R.; Bercovitz, J.; Dwinell, R.; Frias, R.; Fugitt, J.; 
Howard, D.; Marks, S.; Reimers, R.M.; Sorensen, R. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1987. Contract 
ACO03-76SF000S8. 6p. (CONF-870302—156). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009163. 
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From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

With the assistance of the DOE In-house Energy Manage- 
ment Program, various Bevalac electromechanical systems have 
been either redesigned, rebuilt, or retrofitted in the last several 
years in order to reduce both energy consumption and operating 
costs. Several more which have potential to save energy are under 
study and will be submitted to this program in the near future. Up- 
graded systems include rf amplifiers, dipole and quadrupole mag- 
nets, power supplies, and control systems for conventional facilities. 
Brief descriptions of these projects are given. 


31535 (SLAC-PUB—4183) Fast energy and energy spec- 
trum feedback in the SLC Linac. Abrams, G.S.; Soderstrom, 
E.; Seeman, J.T.; Campisi, I.E.; Herrmannsfeldt, W.; Lee, 
M.; Petersen, A.; Phinney, N.; Ross, M.; Thompson, K. 
(Lawrence Berkeley Lab., CA’ (USA); California Inst. of 
Tech., Pasadena (USA); Stanford Linear Accelerator 
Center, Menlo Park, CA (USA); California Univ., Santa 
Cruz (USA)). Jan 1987. Contract AC03-76SF00515; AC03- 
76SF00098;A M03-76SF00010;A C03-81ER40050. 4p. 
(LBL—23111; CONF- 870302—95). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008316. 

From Particle accelerator conference; Washington, DC 
USA (16 Mar 1987). 

The energies and energy spectra of the positron and electron 
beams emerging from the SLC Linac must be carefully maintained 
so that the beams can be transported through the Arcs to the Final 
Focus without phase space dilution and also to specify the collision 
energy. A fastback system has been designed and constructed to 
control these parameters. The energies and energy spectra are 
measured nondestructively using position monitors and synchrotron 
radiation width monitors. The controls consist of rf phases in the 
Damping Rings, SLED timing, and rf amplitude. Theoretical as- 
pects of the feedback process, algorithms, and operational experi- 
ence are discussed. 


31536 (UCRL—95304) Beam quality of the ATA [Ad- 
vanced Test Accelerator] injector. Boyd, J.K.; Caporaso, 
G.J.; Cole, A.G.; Weir, J.T. (Lawrence Livermore National 
Lab., CA (USA)). 1987. Contract W-7405-ENG-48. 5p. 
(CONF-870302—113). NTIS, PC A02. File Number 
DE87008426. 

From Particle accelerator conference; Washington, 
USA (16 Mar 1987). 

The beam quality of the ATA injector has been experimen- 
tally measured using a magnetic collimator. These measurements 
have been performed for a variety of magnetic field profiles, in- 
cluding field strengths where the collimator is shorter than a cyclo- 
tron wavelength. The experimental currents transmitted through 
the collimator have been predicted numerically. The numerical pre- 
dictions and experimental data are in good agreement. 


31537 Recent developments at TRISTAN. Nuclear struc- 
ture studies of neutron-rich nuclei. Gill, R.L. (Brookhaven 
National Lab., Upton, NY 11973). pp 420-425 of Nuclei off 
the line of stability. Meyer, R.A.; Brenner, D.S. Washin 
ton, DC; American Chemical Society (1985). (CONF. 
850942—). Contract AC02-76CH00016. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The nuclear physics program at the fission product mass sep- 

tor, TRISTAN, has greatly expanded, both in the types of ex- 
canes possible and in the range of nuclei available. Surface ioni- 
zation, FEBIAD, high-temperature thermal, high-temperature 
plasma, and negative surface ionization ion sources are routinely 
available. Experimental facilities developed to further expand the 
capabilities of TRISTAN include a superconducting magnet for g- 
factor and Q/sub B/ measurements, a windowless Si(Li) detector 
for conversion electron measurements, and a colinear fast-beam dye 
laser system for hyperfine interaction studies. This combination of 
ion sources, experimental apparatus, and the long running time 
available at a reactor makes TRISTAN a powerful tool for nuclear 
structure studies of neutron-rich nuclei. The effect of these devel- 
opments on the nuclear physics program at TRISTAN is discussed 
and recent results from some of these facilities are presented. 
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31538 Potential capabilities at Los Alamos Meson Phys- 
ics Facility to study nuclei far from stability. Talbert, W.L. 
Jr.; Bunker, M.E. (Los Alamos National Lab., Los Alamos, 
NM 87545). pp 426-431 of Nuclei off the line of stability. 
Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Feasibility studies have shown that a He-jet activity trans- 
port line, with a target chamber placed in the LAMPF main beam 
line, will provide access to short-lived isotopes of a number of ele- 
ments that cannot be extracted efficiently for study at any other 
type of on-line facility. The He-jet technique requires targets thin 
enough to allow a large fraction of the reaction products to recoil 
out of the target foils; hence, a very intense incident beam current, 
such as that uniquely available at LAMPF, is needed to produce 
yields of individual radioisotopes sufficient for detailed nuclear 
studies. The authors present the results of feasibility experiments on 
He-jet transport efficiency and timing. They also present estimates 
on availability of nuclei far from stability from both fission and 
spallation processes. Areas of interest for study of nuclear proper- 
ties far from stability are outlined. 


31539 Operations considerations in designing a high 
speed multi channel data acquisition system. Bouchier, F.A.; 
Mattson, C.R. (Sandia National Labs., Albuquerque, NM 
87185). pp 360-362 of Digest of technical papers of the Sth 
IEEE pulsed power conference. Turchi, P.J.; Rose, M.F. 
Piscataway, NJ; IREE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The increasing demand for more complex and sophisticated 
data acquisition systems in the Sandia fusion research program, 
along with high shot rates, requires that the systems be engineered 
to operate as efficiently, flexibly, and reliably as possible. The Op- 
erations Research group, Division 1254, of Sandia Labs is now in- 
volved in the design of the DAS for PBFA-II. A DAS is needed 
that can meet the daily data acquisition needs of the facility. This 
system must remain flexible to meet the changing needs of the pro- 
gram without sacrificing reliability or accuracy. Towards these 
ends, several unique features are being implemented in the PBFA-II 
DAS. Set up efficiency has been improved by a cable harness that 
easily allows any of over 700 signals to be cabled to more than 100 
waveform channels. Flexibility has been increased by a trigger and 
fiducial patch panel switching system that quickly enables any of 
the 18 triggers and fidus to be connected to any of the waveform 
channels. Reliability has been improved by a specially designed 
cooling system and a modular system design approach. 


31540 Providing automated control for PBFA-II. Ita- 
liano, V.M. (Pulsed Power Operations Div., Sandia Nation- 
al Labs., Albuquerque, NM 87185). pp 356-359 of Digest of 
technical papers of the Sth IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

Four levels of control are available to the operator in the 
Particle Beam Fusion Accelerator II (PBFA-II) control/monitor 
system. At the lowest control level, remote manual, the operator is 
responsible for all accelerator control and coordination. The opera- 
tor can control several accelerator subsystems with single auto-stag- 
ing commands that the control/minotor system interprets into se- 
quences of integrated functions. The control system is being imple- 
mented from the bottom up, from remote manual to auto-staging- 
but will not be completed until well into the characterization phase 
of the PBFA-II project. Control action tasks are being integrated 
now with no major changes to the control/minotor design. Once 
the control action tasks are completely implemented no more 
changes are expected in the design. The higher level control sys- 
tems should be easily implemented. This paper is an overview of 
the control/monitor system and discusses each control level of the 
system. 
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31541 Vacuum interface flashover with bipolar electric 
fields. Tucker, W.K.; Anderson, R.A.; Hasti, D.E.; Jones, 
E.E.; Bennett, L.F. (Sandia National Labs., Albuquerque, 
NM 87185). pp 323-326 of Digest of technical Pes of the 
Sth IEEE p power conference. Turchi, Rose, 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

energy, compact, particle accelerators require acceler- 

ating cavities that have large gradients and operate with high effi- 
ciency. The bipolar electric fields necessary in these efficient accel- 
erating cavities place severe requirements on the insuiator-vacuum 
interface. A new interface has been designed and 50 gv/cm bipolar 
flashover field achieved for a waveform train that lasted 1 ys. This 
paper discusses the design of this vacuum interface and the evalua- 
tion of various materials that led to achieving bipolar flashover 
fields 50% greater than the authors had previously obtained. 


$1542 PBFA-II vacuum insulator stack failure mecha- 
nisms. Sweeney, M.A. (Pulsed Power Theory Div., Sandia 
National Labs., Albuquerque, tEEE pp 3 319-322 of Digest of 
technical papers of the 5 wer conference. 
Turchi, P.J.; Rose, M.F. ae J; IEEE Service 
Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The PBFA-II accelerator includes a large-radius, vertical- 
axis vacuum insulator stack. The possible failure of the acrylic rings 
in the stack from electron- or gamma-induced charge buildup is 
being evaluated. The charge buildup and the bremsstrahlung dose 
could depend critically upon the directionality and position of the 
electron loss. This paper concerns the effects of electron loss that 
occurs in the vicinity of the ion diode, where the electrons have 
energies of about 30 MeV. Monte Carlo electron-photon transport 
calculations indicate that the bremsstrahlung dose expected in an 
acrylic ring once diode experiments being in 1986 could be as much 
as 5 krads per shot, with roughly half of the photon energy above 5 
MeV. Moreover, the calculations indicate that the charge i 
tion in an individual acrylic ring might exceed 2 X 10/sup 11/ elec- 
trons/cm/sup 2/. 


31543 Engineering high reliability, low-jitter Marx gen- 
erators. Schneider, L.X.; Lockwood, G.J. (Sandia National 
Labs., Albuquerque, NM 87185). pp 780-783 of Digest of 
technical papers of the Sth IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

Multimodule pulsed power accelerators typically require 
high module reliability and nanosecond regime simultaneity be- 
tween modules. Energy storage using bipolar Marx generators can 
meet these requirements. gained from computer simula- 
tions and the development of the DEMON II Marx generator has 
led to a fundamental understanding of the operation of these multis- 
tage devices. As a result of this research, significant improvements 
in erection time jitter and reliability have been realized in multis- 
tage, bipolar Marx generators. Erection time jitter has been meas- 
ured as low as 2.5 nanoseconds for the 3.2MV, 16-stage PBFA I 
Marx and 3.5 nanoseconds for the 6.0MV, 30-stage PBFA II 
(DEMON II) Marx, while maintaining exceptionally low prefire 
rates. Performance data are presented from the DEMON II Marx 
research program, as well as discussions on the use of computer 
simulations in designing low-jitter Marx generators. 


31544 PBFA-II energy storage system configuration and 
characteristics. Wilson, J.M.; Johnston, R.R. (Sandia Nation- 
al Labs., Albuquerque, NM 87 185). pp 776-779 of Digest of 
technical papers of the Sth IEEE pulsed power conf 


‘erence. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 


From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 
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PBFA-II is the second thirty-six module particle beam accel- 
erator built by Sandia for ICF fusion feasibility studies. Each 
module of the machine is designed to deliver 2.8 terawatts to a cen- 
tral experimental chamber. The total power delivered (100 
terawatts) is expected to permit ignition scaling studies beginning in 
1986. The PBFA-II energy storage system consists of thirty-six 6.0 
MV, 400 kJ Marx generators set in an annular oil tank at the outer 
periphery of the accelerator. In order to properly drive the 
machine's downline pulse-forming section and the accelerator load, 
the Marx generator set must erect with a first-to-last spread of less 
than 40 nsec. The energy storage section is triggered by a chain of 
pulse amplifiers, beginning with a low voltage trigger pulse from 
the main control system and culminating in thirty-six 540 kV, 80 
nsec risetime pulses delivered to the individual Marx generators. 
Performance characteristics, as well as an operating point and pro- 
cedure, are being determined for each of the support systems, in 
preparation for upcoming tests of the Marx generators. 


31545 A comparison of energy transport measurements 
and computer simulations in a single module prototype for 
PBFA II. Neau, E.L.; Seamen, J.F.; Bloomquist, D.D.; Bab- 
cock, S.R.; Schneider, L.X.; Sujka, B.R. (Sandia National 
Labs., Albuquer uerque, NM). pp 772-775 of Digest of technical 
papers of ng + Sth IEEE a power conference. Turchi, 
P.J.; Rose, M.F. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The 36-module Particle Beam Fusion Accelerator (PBFA II) 
is designed to provide a 30 MV pulse, with greater than 150 TW, 
to a centrally located lithium ion diode. Each module is driven by a 
6 MV, 400 kJ Marx generator and uses three water-insulated and 
switched pulse compression stages followed by a voltage inversion- 
adder unit. This paper presents the results of measurements of 
energy transport efficiencies through the successive pulse compres- 
sion stages. Results of energy transport measurements on an 18 
module, one-fifth scale model, are also compared to the single-line 
data. The authors present a comparison of measured parameters 
with computer circuit code simulations of the hardware design. 
Comparisons are used to suggest areas of possible improvements. 
The measured module output characteristics agree with the code 
simulations and meet the design requirements for the PBFA-II ac- 
celerator. 


31546 Marx generator engineering and assembly line 
technology for the PBFA II accelerator. Woolston, T.L.; 
Ives, H.C. (Pulsed Power Engineering Div., Sandia Nation- 
al Labs., Albuquerque, NM 87185). pp 788-791 of Digest of 
technical papers of the 5th IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). Contract AC04 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The energy storage section of PBFA II requires 36 Marx 
Generators. The Marx generator was designed to minimize the total 
number and types of parts in order to speed the assembly process 
and maintain simplicity. Some mechanical highlights include a 
shorting system, a quick connect spark gap fitting (using unmodi- 
fied existing spark gaps), and an arrangement allowing insertion and 
removal of the Marx from a filled oil tank. A rapid assembly 
system for the Marx generators was also designed and consists of 1) 
a trolley system, 2) an industrial manipulator, and 3) a gantry crane. 
Three persons can safely assemble at least two Marxes a week using 
the equipment. The system also will be used to expedite disassem- 
bly required for routine maintenance. 


31547 Photon diagnostics leading to an improved Marx. 
Lockwood, G.J.; Ruggles, L.E.; Neyer, B.T.; Schneider, 
L.X. (Diagnostics Div. 1234, Xx Schneider, Pulsed 
Power Engineering Div. 1251, Sandia National Labs., Albu- 
querque, NM 87185). FP teed 784-787 of Digest of technical 
onl the 5th IEE) meee OE conference. Turchi, 
M.F. > onl sag IEEE Service Center 

(1985).  (CONF-850616—). 
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From 5. IEEE pulsed power conference; Washington, DC 
USA ° Jun 1985). 

i High Speed Multi-Channel Data Recorder 
euiiacsen develope? at Sandia National Laboratories, the au- 
thors have measured the erection pattern of a 3.2 MV PBFA I 
marx. This has allowed them to study variations of the erection pat- 
tern caused by changing resistors within the Marx. The effect of 
each resistor change was determined by monitoring the optical 
signal associated with switch closure using fiber optic links and the 
HSMCDR. Using this photonic technique, they have carried out 
modifications that have reduced the Marx jitter by a factor of two. 


> 


31548 Optical system for laser triggering of PBFA II. 
Hamil, R.A.; Seamons, L.O.; Schanwald, L.P.; Gerber, R.A. 
(Sandia National Labs., Albuquerque, NM 87185). pp 803- 
806 of Digest of technical papers of the 5th IEEE pulsed 
power conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 
IEEE Service Center (1985). ‘(CONF- 850616—). Contract 
AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The PBFA II laser triggering optical system consists of 
nearly 300 optical components. These optics must be sufficiently 
precise to preserve the laser beam quality, as well as to equally dis- 
tribute the energy of the UV laser beam to the 36, 5.5 MV gas- 
filled switches at precisely the same instant. Both index variation 
and cleanliness of the air long the laser path must be controlled. 
The manual alignment system is capable of alignment to better than 
the acceptable error of 200 microradians (laser to switches). A 
technique has been devised to ease the alignment procedure by 
using a special high gain video camera and a tool alignment tele- 
scope to view retroreflective tape targets having optical brightness 
gains over white surfaces of 10/sup 3/. The camera is a charge- 
coupled detector intensified by a double microchannel plate having 
an optical gain of between 10/sup 4/ and 10/sup 5/. 


31549 Engineering design for the PBFA-II pulse forming 
section. Boyes, J.D.; Cap, J.S. (Pulse Power Engineering 
Div., Sandia National Labs., Albuquerque, NM 87185). pp 
800-802 of Digest of technical papers of the 5th TEEE 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; TEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

This paper presents an overview of the conceptual and de- 
tailed mechanical design of the PBFA-II Pulse Forming Section. 
The design goals were configuration specification, modularity for 
ease of installation and maintenance, durability and low cost. The 
design process began by determining the basic configuration. As 
was true throughout the design, access for ease of maintenance was 
a major driving factor. Initial assembly requirements dictated a 
design of separate, modular units for the intermediate store, line 
one, and line two/three. Integration with the laser system used to 
trigger the main gas switch put location, stability and adjustment 
requirements on both the intermediate store and line one. Cost 
forced the hardware to be fabricated of aluminum. Design for ease 
of fabrication further held these costs down. Survival in the water 
shock environment was addressed through specific design and weld 
techniques. 


31550 Sulfur hexafluoride reprocessing system design for 

a large pulsed power accelerator. Parriott, R.D. RD. (Sande Na- 
tional Labs., Div. 1251, Albuquerque, NM 87185). pp 796- 
799 of Digest of technical papers of the 5th IEEE pulsed 
power conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 
IEEE Service Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun >. 

The Particle Beam Fusion Accelerator-II (PBFA-II) is a 
large, high power accelerator being constructed at Sandia National 
Labs to conduct research in inertial confinement fusion. One key to 
the success of this machine is the ability to produce an electrical 
pulse at the target with a well defined shape (power versus time). 
In the past at Sandia National Labs, a commercial SF6 reclaimer 
unit has been used to reprocess vapor. These reclaimers are well 
designed for their primary purpose-the reprocessing of substation 
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transformer and circuit breaker vapor for the electrical generation 
industry. They are not designed to meet the more exacting needs of 
a research accelerator such as PBFA-II. An SF6 reprocessing 
system was designed for use in PBFA-II to overcome the deficien- 
cies found in commercial reclaimers. This paper describes the re- 
quirements placed on an SF6 reprocessing system when operating 
in a fusion research accelerator, resulting in criteria used to design 
the reprocessing system, and the subsequent design implemented to 
meet these criteria. 


31551 Laser-trigger system design for PBFA II. Hamil, 
R.A.; Seamons, L.O.; Gerber, R.A.; Adams, R.G.; Wood- 
worth, J.R.; Blackburn, R.S.; Sweatt, W.C. (Sandia National 
Labs., Albuquerque, NM 87185). pp 807-810 of Digest of 
technical papers of the Sth IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

A revolutionary design for triggering a multitude of high- 
voltage gas switches is in the process of being implemented and 
tested at Sandia National Laboratories. this new laser triggering 
system for PBFA II consists of five major subsystems. The first 
subsystem is a KrF laser which injects as much as 4 J of UV radi- 
ation into the optical train. The second subsystem is the optical 
train consisting of over 300 optical components that split the laser 
beam into 36 equal UV beamlets which are respectively directed 
into the trigger section of the PBFA-II gas switches. The third, the 
alignment system, provides a convenient, reliable, low-cost method 
of sensing the degree of alignment of the KrF laser with respect to 
the high-voltage switches. The fourth subsystem is the mechanical 
assembly supporting and containing the optical components in a 
low vibration, environmentally controlled manner. The fifth subsys- 
tem is control and diagnostics. 


31552 PBFA-II vacuum system design using a lumped pa- 
rameter computer model. Cap, J.S.; Schneider, L.X.; Boyes, 
J.D. (Pulsed Power Engineering Div., Sandia National 
Labs., Albuquerque, NM 87185). pp 811-813 of Digest of 
technical papers of the Sth IEEE pulsed power conference. 
Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE Service 
Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 


From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The PBFA-II vacuum vessel which houses the power flow 
lines and ion diode presented a difficult engineering problem in ana- 
lyzing the pressure distribution throughout the chamber. The vessel 
utilizes a typical construction of stacked lucite and aluminum rings 
with their associated high outgassing loads. The transmission lines 
are a series of stacked cones and toroids that form an inter-connect- 
ed network of annular pathways. Calculating the steady state pres- 
sure distribution required solving 30 simultaneous equations, and 
any transient solution was virtually impossible by hand. This paper 
describes a computer model developed using the direct analogy be- 
tween fluid flow parameters and electrical parameters. This model 
can then be solved as a lumped parameter electrical circuit using 
the differential network analysis program, SCEPTRE. The overall 
design of the vacuum system, including the choice of helium cryo- 
pumps and water vapor cryopumps to handle the anticipated heavy 
water vapor load, is also discussed. 


31553 PBFA-II insulator stack design from an engineer- 
ing viewpoint. Seamons, L.O. (Pulsed Power Engineering 
Div., Sandia National Labs., Albuquerque, NM 87185). p 
814-817 of Digest of technical papers of the 5th IEE) 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The mechanical design criteria and design solution for the 
3.7 meter diameter PBFA-II vacuum insulator stack are complete. 
The most fundamental decision was to design a modular insulator 
stack interchangeable at both the module level and at the module 
component level. Furthermore, module physical symmetry was de- 
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signed into the stack so that adjacent modules can be oriented 
anode-to-cathode or anode-to-anode without any module disassem- 
bly. This feature provides an easy way to reconfigure the accelera- 
tor for different voltages at the insulator stack. Dynamic response 
and structural stability for both static and shock loadings were 
identified as problem areas which required design solutions. The 
physical size and quality requirements of the insulator stack compo- 
nents were balanced against available vendor fabrication and pro- 
duction rate capabilities and against available Sandia assembly re- 
sources to decide the strategy to use for manufacture. 


31554 Energy dissipation on electrodes during high-volt- 
age vacuum breakdown. Menon, M.M.; Tsai, C.C. (Oak 
Ridge National Lab., Oak Ridge, TN 37831). pp 843-846 of 
Digest of technical pa of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF.850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

In many practical devices, such as in high-power ion accel- 
erators, it is desirable to determine the amount of energy that the 
electrodes can withstand without degrading the voltage hold-off 
characteristics. With this in mid, the energy deposited on the elec- 
trodes during high-voltage vacuum breakdown is experimentally 
determined. Even with no lumped element in series with the 
vacuum gap, only a fraction (about 40%) of the stored energy is 
deposited on the electrodes, much of it on the anode. 
the energy measured with the current flow shows that most of the 
energy deposition on the electrode takes place during the formation 
phase of the vacuum arc. 


Design concepts for simulators of EMP-induced 
surges in the electric power system. Ramrus, A. (Maxwell 
Labs., 8888 Balboa Avenue, San Diego, CA 92123). pp 839- 


842 of Digest of technical papers 0 the 5th IEEE pulsed 


oto conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 
Service Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The nation’s electric power system would be subject to in- 
duced surges in the event of a high altitude nuclear burst. The 
HEMP would be coupled to overhead power lines and cause 
severe overvoltage to components connected to the line. This paper 
discusses the design of pulsed power equipment needed to simulate 
this induced EMP. A facility is described which is capable of test- 
ing the vulnerability of components by applying appropriate volt- 
age and current waveforms. The pulser can provide waveforms 
under a variety of test conditions to meet the requirements of dif- 
ferent types of components. A 3-5 MV Marx pulser is described. It 
has the capability of generating a fast rising voltage followed by 
two distinct exponential decays. The testing of components, 
charged with their normal voltage is also described. 


31556 Design concepts for PBFA-II's applied-B ion 
diode. Rovang, D.C. (Sandia National Labs., Albuquerque, 
NM 87185). pp 567-570 of Digest of technical papers of the 
5th IEEE pulsed power conference. Turchi, P.J.; Rose. 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The lithium ion diode to be used at the center of Particle 
Beam Fusion Accelerator-II (PBFA-II) at Sandia National Labora- 
tories is an applied-B ion diode. The center section of the PBFA-II 
accelerator is where the electrical requirements of the accelerator, 
the design requirements of the diode, and the operational require- 
ments must all be satisfied simultaneously for a successful experi- 
ment. From an operational standpoint, the ion diode is the experi- 
mental hub of the accelerator and needs to be easily and quickly 
installed and removed. Because of the physical size and geometry 
of the PBFA-II center section, achieving the operational require- 
ments has presented an interesting design challenge. A discussion of 
the various design requirements and the proposed concepts for sat- 
isfying them is presented. 
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31557 Modification of the PROTO-II accelerator power 
flow for multi-purpose use. Wright, T.P.; Mc Daniel, D.H.; 
Stinnett, R.W.; Hsing, W.W.; Spielman, R.B.; Hedemann, 
M.A.; Spence, P.W.; Nielsen, K.E.; Kishi, J.; Sears, R.G. 
(Sandia National Labs., Albuquerque, NM 87185). pp 493- 
495 of Digest of technical papers of the 5th IEEE pulsed 
power conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 
TEEE Service Center (1985). ‘(CONF- -850616—). Contract 
AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

PROTO-II is a nominal 10 TW, 320 kJ accelerator which 
has been used to study imploding plasma physics for the last few 
years. The machine has been modified to make it useful as a brems- 
strahlung radiation source and to lower the inductance for better 
energy coupling to gas puff loads. The triplate water transmission 
line has been converted to a 4-line horizontal 8-plate transformer 
section feeding a 4-layer insulator stack, using a multiple rod cross- 
over network. Hinged plates allow a constant impedance transmis- 
sion line for gas puff applications and make a 2:1 impedance trans- 
former for bremsstrahlung applications. For Gas Puff operation, 
vertical MITLs connect the 4-layer stack to the load. For brems- 
strahlung operation, conical MITL plates connect each of the four 
lines to feed one side of a 2-cathode ring electron beam diode. Cir- 
cuit simulations of the power flow predict up to 270 kJ of energy at 
1.0 MV into the Gas Puff diode and up to 230 kJ at 1.5 MV into 
the electron beam diode. Accelerator performance under the new 
configuration is discussed. 


31558 Design and optimization of the PBFA II vacuum 
interface and transmission lines for light ion fusion. Mc 
Daniel, D.H.; Stinnett, R.W.; Gray, E.W.; Mattis, R.E. 
(Sandia National Labs., Albuquerque, NM). pp 489-492 of 
Digest of technical papers of the Sth IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The PBFA II vacuum insulator was originally designed for 
optimum coupling to a proton ion diode with minimum inductance. 
In July 1983 it was decided that lithium ions at 30 MeV would be 
the baseline for PBFA II. This requires the use of Plasma Opening 
Switches (POS) and vacuum inductor to reach 30 MV. To achieve 
this, the vacuum magnetically insulated transmission lines had to be 
redesigned as an inductive energy store. To gain optimum coupling 
to this vacuum inductor, the output impedance of the water section 
was increased by the use of a water-dielectric transformer. The cal- 
culations leading to the final design are discussed. 


31559 Implementing the automated features of the 
PBFA-I control/monitor system. Spiller, J.L. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). pp 367-370 of 
Digest of technical papers of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC. 
USA (10 Jun 1985). 

A control system is being provided for PBFA-I, an oper- 
ational accelerator, to control subsystem functions such as sequenc- 
ing of oil, water, gas, and vacuum controls, to coordinate charging 
and firing sequences, and to control safe and idle modes of the ma- 
chine. Important design concepts in automating this system are: re- 
liability, flexibility, and operability. Reliability is a primary criterion 
for executing single pulsed power and physics experiments as well 
as for supporting extended experimental series without a failure that 
would cause downtime. Flexibility to respond to changes in operat- 
ing parameters and experimenter needs is being implemented in two 
major areas: a modular I/O system to provide hardware flexibility, 
and structured software to ease software maintenance. Operability 
is increased with user-friendly software, and automatic sequencing. 


? 
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31560 Advances in data acquisition system technology for 
PBFA II. Boyer, W.B.; Bouchier, F.A.; Ezell, T.F.; Matt- 
son, C.R.; Newcom, C. C. (Sandia National Labs., Albuquer- 

ue, NM '87185). p 363-366 of — of technical papers of 
the 5th IEEE p power conference. Turchi, P.J.; Rose, 
M.F. Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The data acquisition system being built for PBFA II incor- 
porates several new advanced technology features. The system will 
have 80 new waveform recorders with a 1.35 GHz sampling rate, 
250 MHz bandwidth and 10,000 sample record length. A fast 
analog multiplexer will be used to enable recording multiple signals 
on each recorder. The accelerator performance monitor system will 
use time interval digitizers with a time window of +- 8 msec. This 
long window and the pretrigger feature will provide data for a 
thorough analysis of accelerator prefires. The calibration system 
will automatically route precision dc levels, sine waves and fast-rise 
pulses to the waveform recorders. The waveform recording system 
is being characterized using special multi-channel, high-level simul- 
taneous pulse gerrators. The system computer has a 32-bit CPU, 
350 Mbytes of disc storage and a virtual memory operating system. 
All software is being written in Fortran 77. 


31561 Rimfire: A six megavolt laser-triggered gas-filled 
switch for PBFA II. Humphreys, D.R.; Penn, K.J.; Cap, 
J.S.; Adams, R.G.; Seamen, J.F.; Turman, B.N. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). pp 262-265 of 
Digest of technical papers of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; IEEE 
Service Center (1985). (CONF-850616—). Contract AC04- 
76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

We have developed a new multiple-stage laser-triggered SF/ 
sub 6/ spark gap, which has performed well in tests at nearly 6 me- 
gavolts and half a megampere. It has survived many hundreds of 
shots between 5 and 5.7 MV, the highest voltage tested. A 25 milli- 
joule ultraviolet laser pulse arriving in its trigger gap reliably closes 
the whole switch in 20 nanoseconds with 0.4 ns 1-sigma jitter. The 
closing time has a low dependence on the applied voltage, about 
0.9 ns/% of self-break voltage. For a 10 mJ laser pulse, the jitter is 
1.5 ns and the slope is 1.0 ns/%. No prefires have occurred; the 
estimated prefire rate at 90% of self-breaking voltage is less than 
0.1%. The switch inductance is 400 nanohenries, of which about 
100 nh comes from the spark channels. The switch is 68 cm long 
and 61 cm in diameter. 


31562 Compact, low jitter, triggered spark gap. Tucker, 
W.K.; Jones, E.E.; Franklin, T.L.; Bennett, L.F.; Weber, G. 
(Sandia National Labs., Albuquerque, NM 87185). pp 254- 
257 of Digest of technical papers of the 5th IEEE pulsed 
power conference. Turchi, P.J.; Rose, M.F. Piscataway, NJ; 
IEEE Service Center (1985). ‘(CONF-850616—). Contract 
AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

High energy particle accelerators using compact, high gradi- 
ent cavities will require small, highly reliable, triggered spark gaps. 
This paper discusses the design and development of V/N triggered 
spark gaps operating from 520 kV to 1280 kV. Spark gap jitter of 
< 3 ns has been obtained with trigger voltages of 60 kV. Capaci- 
tively balancing the trigger blade electrode, coupled with a trigger 
voltage rise time of 10 ns, produces three or more arcs across the 
main electrode gaps. A 2.3 © injector using 12 parallel spark gaps 
operating at 1280 kV has been successfully tested. The total number 
of shots on this injector exceeds 700 without having to refurbish 
the gaps. A 0.44 2 accelerating cavity with 24 parallel spark gaps 
and operating at 520 kV charge voltage has also been tested. 
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31563 SCREAMER .:- A single-line pulsed-power design 
tool. Kiefer, M.L.; Widner, M.M. (Pulsed Power Theory 
Div. 1265, Sandia National Labs., Albuquerque, NM 87185). 
pp 685-688 of Digest of technical pa of the 5th IEEE 

power conference. Turchi. 1 ; Rose, M.F. Pis- 


850616— 


From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 
SCREAMER 


P 
e066) NJ; IEEE Service Sone (1985). (CONF- 


is a special purpose circuit code developed as 
a design tool for single module accelerators. it is fast, accurate, 
flexible, and user-friendly. Its development was motivated by the 
excessive costs and long turn-around times incurred when using the 
SCEPTRE circuit analysis code to perform simulations of circuits 
with large numbers of modes and with nonlinear components. 
Comparable simulations between SCREAMER running on a VAX 
11/780 and SCEPTRE running on a CRAY-1S show that turn- 
around times and costs can be two orders of magnitude lower when 
using SCREAMER. 


31564 Kinetic loss experiments on Mite. Stinnett, R.W.; 
Woodall, H.N. (Sandia National Labs., Albuquerque, NM). 
pp 503- 506 of Digest of technical pai of the 5th IEEE 
p power conference. Turchi, ; Rose, M.F. Pis- 
cataway, NJ; Service caer’ (1985). (CONF- 
850616—). Contract AC04-76DP00789. 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The authors have conducted experiments on Sandia National 
Laboratories’ Mite accelerator (2MV, 4.8 ohms) to study the effect 
of geometric transitions on power flow in a magnetically insulated 
power feed. The effect of both changing gaps (electric convolutes) 
and changing line widths (magnetic convolutes) were studied. 
These geometric transitions caused electron losses which depended 
on both the abruptness of the transition and the downstream load 
impedance. These losses, due to perturbation of the orbits of the 
magnetically insulated electron flow in the anode-cathode gap, are 
called kinetic losses. Temporally and spatially resolved measure- 
ments of these losses were made using Faraday cups and filtered, 4- 
chlorostyrene, radiochromic dosimeters. The effect of an anode 
plasma on magnetically insulated electron flow was also studied. 
The kinetic losses measured in these experiments can be significant 
in some situations. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 31463 


31565 (LA-UR—87-871) Simulation of beam loss in the 
Los Alamos proton storage ring. Mottershead, C.T.; Law- 
rence, G.P.; Channell, P.J.; Schweitzer, L.B. (Los Alamos 
National Lab., NM (USA)). 1987. Contract W-7405-ENG- 
36. 4p. (CONF-870302—39). NTIS, PC A02. File Number 
DE87007492. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Los Alamos Proton Storage Ring experiences a signifi- 
cant beam loss as a consequence of scattering in the stripper foil. 
This paper reviews efforts to understand this loss by computer sim- 
ulation using the Lie algebraic tracking code MARYLIE, and other 
special codes that give a very fast simulation of the foil scattering. 
Simulation results are compared to experimental data. 


31566 = ona io performance of the Los 
Alamos Proton Storage Ring. Lawrence, G.P. (Los Alamos 
National Lab., NM (USA)). Mar 1987 1987. Contract W-7405- 
ENG-36. (CONF-870 NTIS, PC A02/MF 
A0l; 1; G ‘Dep. File Number be 7007491. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Proton Storage Ring (PSR) now in operation at Los 
Alamos is a high-current accumulator that generates intense 800- 
MeV proton pulses for driving the Los Alamos Neutron Scattering 
Center (LANSCE) spallation source. The ring compresses up to 
1000-s-long macropulses from the LAMPF linac into 250-ns 
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bunches and ejects them to a neutron-production target, providing 
an output optimized for thermal-neutron-scattering research. The 
design pulse rate and peak pulse intensity of PSR are 12 Hz and 5.2 

. 10° protons per pulse (ppp), yielding 100 pA average current 
when full performance is reached. This paper summarizes commis- 
sioning results and experience in the two years since 
first beam. The PSR has operated in production at average currents 
up to 30 pA and has reached a peak intensity of 3.4 . 10'* ppp 
These achievements represents 30% and 65% of the design objec- 
tives. Higher current production has been inhibited by beam losses 
during accumulation and extraction. Therefore, experiments to un- 
derstand loss mechanisms have occupied a large fraction of the 
commissioning effort. Correction of an extraction-channel aperture 
restriction identified late in 1986 should dramatically reduce extrac- 
tion losses, which will permit higher current production in 1987. 
Beam tests in the 10"*-ppp range have indicated the presence of a 
collective instability tentatively identified as transverse. However, 
by suitable parameter adjustments, the instability threshold can be 
pushed above the top charge-level attainable with the existing H ~ 
source. 
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31567 (N—87-17760, pp vp) Strategic defense initiative 
impacts on manned Mars missions. Nozette, S. May 1986. 
NTIS, PC A24/MF A0Ol. (NASA-TM—89321-VOL-2; 
NAS—1.15:89321-VOL-2; CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

Research conducted on a strategic defense system with space 
based elements may provide key components of systems necessary 
for Manned Mars Missions. Three areas of impact are space logis- 
tics, space power, and supporting systems. These areas are dis- 
cussed briefly. 
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REFER ALSO TO CITATION(S) 31252, 31423, 31868, 31869, 31870, 31893, 
32210, 32350 


31568 


u, 
Raja, R. (Brookhaven National Lab, Upton, NY (USA). 


National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan); California Inst. of Tech., Pasadena (USA); Fermi 
National Accelerator Lab., Batavia, IL (USA)). 1986. Con- 
tract AC02-76CH00016. 6p. (CONF-8606215—40). NTIS, 
PC A02. File Number DE87008402. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

We examine the effect of both dead material and missing ma- 
terial on the hermiticity of calorimetry for the type of detector pro- 
posed for the SSC. Using a simulation of the DO detector based on 
the CERN Monte Carlo program Geant, we study the effects of 
cracks and cryostat dead material on missing E/sub T/. An im- 
proved version of the Isajet program that incorporates initial state 
Bremsstrahlung is used to investigate the contribution due to miss- 
ing E/sub T/ from energy disappearing down the beam pipe. 


31569 (BNL—39567) A CCD [charge coupled device] 
beam profile monitor for 14.6 GeV/amu ‘°O ions. Beavis, D.; 
Debbe, R.; LeVine, M.J.; Van Dijk, J.H.; Wegner, H.E.; 

Ikeda, Y.; "Sugitate, es (Brookhaven National Lab., U ton, 
NY (USA); Kyushu Univ., Fukuoka (Japan); 

Univ. Gapan)). Mar 1987. Contract ACO02-76CH00016. 3p. 
(CONF-870302—103). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87008170. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A solid state image sensor called a charge coupled device, or 
CCD, was evaluated as a beam profile monitor for 14 GeV/amu 
16 ions and 14 GeV protons accelerated by the Alternating Gradi- 
ent Synchrotron (AGS) at Brookhaven National Laboratory. The 
relativistic heavy ion experiment, E-802, requires tightly focussed 
relativistic heavy ion and proton beams from the AGS. The beam 
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transport system designed for E-802 should provide a focal spot of 
1 to 2 mm in size which is difficult to measure quantitatively with 
conventional beam diagnostic wire chambers that have 2 mm wire 
spacings. Since the ionization level is high because of the high Z of 
heavy ions, a charge coupled device (CCD) should be very respon- 
sive to minimum ionizing heavy ions and possibly to protons as 
well. 


31570 (CEA-CONF—8685) X-UV spectral analysis using 
a double flat- multilayer monochromator. Marmoret, R.; 
Mosnier-Thoumas, I.; Pirocchi, M.; Barchewitz, R.; Susini, 
J.; Rivoira, R.; Philip, R. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 92 - Montrouge (France)). Aug 1986. 
10p. (CONF-860880—45). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87751448. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, USA (17 Aug 1986). 

A new apparatus designed to measure the quality of X-ray 
and X-UV dispersive devices of synchrotron radiation in the range 
5000-50 eV is described. It consists of a double mirror high-fre- 
quency rejector, a constant deviation double crystal monochroma- 
tor and a spectrogoniometer 0-20. The monochromator and the 
spectrogoniometer can be equipped with natural and artifical crys- 
tals for with multilayer interferential mirrors (MIMs). Absolute 
measurements of transmission for thin screens can be made, as well 
as reflectance for mirrors or MIMs. So, it is possible to determine 
optical constants particularly in anomalous regions. In the same 
wasy XANES, EXAFS, ref EXAFS, surface roughness, ... meas- 
urements can be achieved. In this paper we present the first results 
obtained by using beryl crystals and MIMs near 100 eV. 


31571 (CONF-8606215—37) SSC muon detector group 
report. Carlsmith, D.; Groom, D.; Hedin, D.; Kirk, T.; 
Ohsugi, T.; Reeder, D.; Rosner, J.; Wojcicki, S. (Chicago 
Univ., IL (USA); Wisconsin Univ., Madison (USA); Law- 
rence Berkeley Lab., CA (USA); State Univ. of New York, 
Stony Brook (USA); Fermi National Accelerator Lab., Ba- 
tavia, IL (USA); Hiroshima Univ. (Japan)). 1986. Contract 
AC02-82ER40073. 13p. NTIS, PC A02. File Number 
DE87004577. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

We report here on results from the Muon Detector Group 
which met to discuss aspects of muon detection for the reference 
4m detector models put forward for evaluation at the Snowmass 
1986 Summer Study. We report on: suitable overall detector geom- 
etry; muon energy loss mechanisms; muon orbit determination; 
muon momentum and angle measurement resolution; raw muon 
rates and trigger concepts; plus we identify SSC physics for which 
muon detection will play a significant role. We conclude that muon 
detection at SSC energies and luminosities is feasible and will play 
an important role in the evolution of physics at the SSC. 


31572 (GSI—86-57-Prepr.) Studies of radioactive decays 
of completely ionized nuclei in a heavy ion storage ring. 
Kienle, P. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). Jan 1987. 8p. (CONF- 
8609235—2-Prepr.). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87751865. 

From International conference on solar neutrino detection 
with /sup 205/T1 and related topics; Dubrovnik, Yugoslavia (29 

198 

- i this report the measurement of the half-life of fully 
stripped nuclei by measurement of the ratio of daughter to mother 
nuclei after a certain storage time in a heavy ion storage ring. 
(HSD. 


31573 (IFVE-OEF—86-10) Multichannel Cherenkov 
counter for hyperon detection. Akopdzhanov, G.A.; Ku- 
lyavtsev, A.I.; Leont’ev, V.M.; Petrunina, T.I.; Soiyanik, 
V.L; Grishkin, Yu.L.; Kuzichev, V.F. (Gosudarstvenny} 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702154. 
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A new design of the multichannel Cherenkov counter for re- 
cording Cherenkov radiation rings to detect hyperons in the parti- 
cle channel of high intesity with wide pulse and angular beam 
spread is described. Experimental results obtained, when studying 
the real particle beam counter, confirm reliability and stability of 
counter characteristics. Rate resolution obtained with the given 
beam equals AB/8=(1.5-1.8)x10~5. The counter has a compensator 
of radiator dispersion and changing step geometry in the radial di- 
rection for a PEM, that makes it possible to use the counter for 
particle recording in beams of high intensity with energies of hun- 
dred GeV. Estimations show that at 20 m focusing distance of the 
spherical mirror the rate resolution is AB/B=(1.5-2.0)x10~”. In this 
case resolutions are divided into 7- and K-mesons upto 800 GeV 
energy, K-mesons and protons - upto 1400 GeV. By such a counter 
one can simultaneously record all particles, to determine their pulse 
and pulse and angular spread. 


31574 (IFVE-OEF—86-28) Scintillation hodoscope with 
50x50 cm? sensitive area on the basis of hodoscopic FEhU’s. 
Borog, V.V.; Dronov, V.V.; Vasil’chenko, V.G.; Rykalin, 
V.L; Demekhin, A.B. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1986. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702155. 

The problems of choosing optimal constructions of sensitive 
elements of large hodoscopes on the base of hodoscopic photamul- 
tipliers are considered. The obtained results of numerical calcula- 
tions for choosing optimal constructions and materials of hodoscope 
elements are confirmed by the results of the performed measure- 
ments. The measured spatial resolution of one of constructions of 
scintillation hodoscopes with the 50x50x2 cm® sensitive volume 
using two hodoscopic photomultipliers constituted +-3 mm. 10 ref- 
erences, 5 figures. 


31575 (FVE-ONF—86-33) Transformer coupling be- 
tween a particle detector and preamplifier. Part 1. Ringing 
transformer. Krasnokutskij, R.N.; Fedyakin, N.N.; Shuva- 
lov, R.S. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1986. 20p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE87702157. 

The operation of a transformer set between a particle detec- 
tor and voltage amplifier for matching detector output and amplifi- 
er input capacitance is considered. The equivalent noise charge and 
signal interval at the output of quasioptimal and optimal filters are 
calculated. The resonant circuit is shown to be the quasioptimal 
filter. Comparison of conductive and transformer detector-accelera- 
tor coupling shows that application of the transformer doesn’t 
allow to obtain advantege in energy resolution at low counting 
rates, but it is useful for pileup suppression at high rates, as in trans- 
former coupling the interval of the quasioptimal filter signal may be 
by several orders of magnitude less than in conductive coupling. 11 
references, 6 figures, 1 table. 


31576 (iFVE-OP—85-156) Amplifier-limiter of nanose- 
cond range. Chernetskij, Yu.N.; Chernyj, S.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1985. 7p. (in 
Russian). NTIS (US Sales Only), PC A02/MF A011. File 
Number DE87702158. 

An amplifier-limiter of nanosecond range assigned to form 
photomultiplier signals in the amplitude range of (1-1000) mV is de- 
scribed. Three amplification cascades of the K500 LP216 microcir- 
cuit and output transistor cascade are used in the amplifier. The 
amplifier allows to detect pulses of more than 4 ns duration, its 
time resolution is (8-14) ns. 3 references. 


31577 (INIS-BR—603) Design and construction of a se- 
quential counter with RAM chips random events. Bertini, J. 
(Pontificia Univ. Catolica de Sao Paulo (Brazil)). 1985. 
105p. (In Portuguese). NTIS (US Sales Only), PC A06/MF 
A01. File Number DE87702161. 

The design and construction of an electronic system to ob- 
serve random events, which frequency is registered in successive 
time intervals with predetermined duration time are presented. The 
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system was developed to study decay of radioactive nuclei with 
half lives is between 10~*s and 10‘s. The chip MOS RAM - 2114 - 
2 which is slow and cheap was used. The register time is 
twc=200ns. (M.C.K.). 


31578 (INIS-mf—10584) Manufacture and study of very 
high purity P-type Silicium nuclear detectors. Rahab, H. 
(Commissariat aux Energies Nouvelles, Algiers (Algeria). 
Centre d'Etudes Nucleaires et Solaires). Apr 1986. 84p. (In 
French). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87702164. 

The purpose of this study is the realization of P-type silicon 
detectors of very high resistivity. The well-known process of Li ion 
drifting compensates for the acceptor impurities in the P-type Si of 
low resistivity used for the manufacturing of Si(Li) detector be- 
comes useless. Previous Si(Li) detectors present a problem of utili- 
zation and storage at low temperature. The obtainment of silicon 
monocrystals having a resistivity reaching 130.000 2 cm allows to 
use them directly in detection of nuclear radiations without com- 
pensating them with lithium. In order to familiarise with the tech- 
niques of detector manufacture in general, we have realized Si(Li) 
detectors. Afterwards we began the research itself by a study and 
realization of a great number and different types of detectors from 
P-type silicon having a resistivity varying from 40.000 to 100.000 0 
cm. The surface barrier detectors (SBD) elaborated after an investi- 
gation of different chemical treatments present electrical character- 
istics and dead layer better than Si(Li) detectors at time t=0. How- 
ever they present a stability problem. A more profound investiga- 
tion has to be undertaken in the future to improve the contacts and 
the surface treatment which are the principal causes of this instabil- 
ity. PIN type detectors made by implantation technique gave way 
to very promising results in nuclear detection. The resolutions 
which are obtained on the peaks of energy above 20 KeV, are 
much comparable to those obtained with the Si(Li) detectors. (For 
example, we have obtained a resolution of 540 eV on the peak of 
59,6 KeV for 241 Am with a high purity Si(p) detector implanted 
B-AS). However to be used in the low energies field (20 KeV) it is 
necessary to diminish the dead layer. For this purpose, and implan- 
tation at lower energies than those used must be envisaged. 


31579 (INIS-mf—10813) Dielectric track and thermolu- 
minescent detectors applied to neutron dosimetry in personnel 
monitoring. Mebhah, D. (Commissariat aux Energies Nou- 
velles, Algiers (Algeria). Centre de Developpement des 
Techniques de Base). Mar 1984. 196p. (In French). NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE87702165. 

Personnal dosimeters for neutrons based on the detection of 
fission fragments from *°7Np and ***Th by a polycarbonate 10 gm, 
and lithium fluorite *LIF/’LIF, allow to cover an energy spectrum 
from 0.05 eV to 14 MeV with easy neutron/gamma discrimination. 
In criticality dosimetry, the energy spectrum of the incident neu- 
trons can be defined by two components: the fast component by E/ 
sup b/ exp(-ae) with E between 0.1 and 14 MeV, a and b deter- 
mined by a combination of ’Np and **Th track detector re- 
sponses, and the epithermal component in 1/E, the thermal compo- 
nent having a minor contribution to the total equivalent dose. We 
took into account the body influence on the detectors response by 
introducing effective cross section. The equivalent dose obtained by 
this dosimeter is 20% overestimated in low doses dosimetry. The 
interpretation of the detectors responses is based on the definition 
of a factor and a calibration parameter for each zone in which the 
spectrum is constant. The knowledge of this parameter for individ- 
ual dosimeters allows to account for the variations of the conditions 
of calibration. 


31580 (INIS-mf—10846, pp 22) Estimation of uncertan- 
dosemeters calib 


ties of the clinical ration. Ivanova, K.; Bu- 
chakliev, Z.; Konstantinov, B. (Meditsinska Akademiya, 
Sofia, Bulgaria. Nauchen Inst. po Ma NTIS ya i Radio- 
biologiya). Nov 1984. (In Bul (US Sales 
Only), PC AO5/MF AOl. File eae DESTISONT. 
(CONF-8411296—Absts.). 
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From 4. national conference on biomedical physics and engi- 
neering with international participation; Sofia, Bulgaria (3 Nov 
1984). 


31581 es 
on fluence standards. Michi 


102-115) Monoenergetic 
wa, T. ee ae. 

Ibaraki, Japan). Jun 1986. NTIS (US Sales Only), PC 
A19/MF AOl. File Number DE86901587. (NEANDC(J)— 
120/U; INDC(JPN)—106/L; CONF-8511220—). 


From Seminar on nuclear data; Tokai, Japan (12 Nov 1985). 
Some topics on the standardization of monoenergetic fast 


neutron fluence are discussed taking account of the relationship be- 
tween neutron fluence standards and nuclear standard data. Neu- 
tron fluence standards at energies of 144- and 565-keV, and that at 
nearly 14 MeV energy region are concentrated in this paper. At 
144- and 565-keV, non-linear energy response of proton-recoil pro- 
portional counter is discussed based on the energy dependence of 
W-bar-value of recoil-protons in gas. Preliminary results of interna- 
tional intercomparison for 144- and 565-keV neutron fluence using 
45In(n, y)/sup 116m/In reaction are reviewed briefly. At 14 — 15 
MeV of neutrons, the associated a-particle method is used as the 
primary standards for neutron fluence determination; the interfer- 
ence effect of *He(d,p)/sup 4/He reaction following B-decay of 
tritium in the target to the associated a countings is discussed. 
Proton-recoil telescope also plays a role of primary standards of 
monoenergetic neutron fluence above — 2.5 MeV, and in this paper 
both non-parallel incidence effect of neutrons and multiple-scatter- 
ing effect of recoil-protons in radiator are described for the deter- 
minations of absolute telescope efficiency by Monte Carlo method. 


(JINR-R—10-86-331) Multiprogram organization 
for photographic image processing using the AELT-2/160 
scanning system. Baranchuk, M.K.; Shkundenkov, V.N.; 
Borodyuk, V.P.; Golyas, Yu.E.; Kunyaev, S.V.; Semejkin, 
A.Yu. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation). 1986. 4p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87702224. 

ization of film processing using the AEhLT-2/160 

device with the BESM-4 control computer is analysed. 

The substitution of the BESM-4 control computer by the SM-4 one 

which gives new possibilities for processing films from the MIS 

device using multiprogramming is described. The AEhLT-2/160 
device productivity is increased by 20-30%. 3 references. 


31583 (LBL—22314) EOS: A time projection chamber 
for the study of nucleus-nucleus collisions at the Bevalac. 
Pugh, H.G.; Odyniec, G.; Rai, G.; Seidl, P. (Lawrence 
Berkeley Lab., CA (USA)). Dec 1986. Contract AC03- 
76SF00098. 166p. NTIS, PC A08/MF A01; 1; GPO Dep. 
File Number DE87007893. 

The conceptual design is presented for a detector to identify 
and measure (Ap/p = 1%) most of the 200 or so mid-rapidity 
charged particles (p, d, t, *He, ‘He, 7*~, K*~) produced in each 
central nucleus-nucleus collision (Au + Au) at Bevalac energies, as 
well as Ks° and A®. The beam particles and heavy spectator frag- 
ments are excluded from the detection volume by means of a cen- 
tral vacuum pipe. Particle identification is achieved by a combina- 
tion of dE/dx measurements in the TPC, and of time-of-flight meas- 
urements in a scintillator array. The TPC is single-ended and its 
end cap is entirely covered with cathode pads (about 25,000 pads 
and about 1000 anode wires). A non-uniform pad distribution is 
proposed to accommodate the high multiplicity of particles emitted 
at forward angles. The performance of the detector is assessed with 
regard to multihit capability, tracking, momentum resolution, parti- 
cle identification, A° reconstruction, space charge effects, field non- 
uniformity, dynamic range, data acquisition rate, and data analysis 
rate. 72 refs., 48 figs., 11 tabs. 


31584 (LBL—22384) Colliding beam detectors for the 
SSC [S Super Collider]. Trilling, G.H. (Law- 
rence Berkeley Lab., CA (USA); California Univ., Berkeley 
(USA). Dept. of Physics). Oct 1986. Contract AC03- 
76SF00098. 18p. (CONF-8606259—2). NTIS, PC A02/MF 
A01; i GPO Dep. File Number DE87007176. 

rom Theoretical Advanced Study Institute conference; 
Santa sce CA, USA (23 Jun 1986). 


44 INSTRUMENTATION 
4401 instrumentation 


After a brief discussion of the requirements for the detectors 
to be used at the SSC, the components of a typical detector are dis- 
cussed individually, and how they may fit into a full detector is in- 
dicated. The requirements indicated include the ability to detect 
and measure the directions and energies of quarks, gluons, leptons 
and photons; ability to handle appropriately high energies and high 
luminosities; and affordability, buildability, and operability. The 
components discussed include tracking detectors (such as drift 
chambers, calorimeters, lepton identification and energy measure- 
ment systems, triggering, and a 4 detector. (LEW) 


31585 (MPI-PAE/Exp.El.—170) Low noise monolithic 
CMOS front end electronics. Lutz, G.; Bergmann, H.; Holl, 
P.; Buttler, W.; Hosticka, B.J.; Zimmer, G.; Manfredi, P.F. 
(Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.). Werner-Heisenberg-Inst. fuer 
Physik; Milan Univ. (Italy)). Jan 1987. 35p. (CONF- 
8606240—2). NTIS (US Sales Only), PC ‘A03/MF A01. File 
Number DE87751867. 

From 3. Pisa meeting on advanced detectors; Pescaia, Italy 
(2 Jun 1986). 

Design considerations for low noise charge measurement and 
their application in CMOS electronics are described. The amplifier 
driver combination whose noise performance has been measured in 
detail as well as the analog multiplexing silicon strip detector read- 
out electronics are designed with low power consumption and can 
be operated in pulsed mode so as to reduce heat dissipation even 
further in many applications. 


31586 (NIKHEF-H—86-18) Performance of a hadron 
test calorimeter for the ZEUS experiment. Engelen, J.; 
Tiecke, H. (Nationaal Inst. voor Kernfysica en Hoge-Ener- 
giefysica (NIKHEF), Amsterdam (Netherlands). Sectie H). 
1986. 18p. (CONF-8606240—3). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE87702234. 

From 3. Pisa meeting on advanced detectors; Pescaia, Italy 
(2 Jun 1986). 

A description is given of a depleted Uranium (DU)-scintilla- 
tor hadron calorimeter built as a first prototype for the ZEUS ex- 
periment. Tests with this calorimeter are part of a program to opti- 
mize several parameters, such as the DU and the scintillator thick- 
ness, in order to obtain the best energy resolution for hadrons and 
jets. Preliminary results obtained with 3.2 mm DU plates and 5 mm 
scintillator plates are for the hadron resolution 41.5%/WVE and for 
the electron resolution 14.2%/VE, for beam momenta up to 9 
GeV. Replacing the Uranium by 4 mm thick lead plates, leads to a 
hadron resolution —60%/VE, and an electron resolution of 13%/ 
VE. (Auth.). 4 refs.; 9 figs.; 2 tabs. 


(PB—87-155743/XAB) Review of US Army ioniz- 
ing-radiation dosimetry system. Final report. (National Re- 
search Council, Washington, DC (USA)). 1986. 159p. 
NTIS, PC A08/MF AO1. 

Army civilian and military personnel are exposed occupa- 
tionally to various forms of ionizing radiation, and the U.S. Army 
Ionizing Radiation Dosimetry Center is responsible for monitoring 
these exposures. There are several accepted methods for monitoring 
radiation exposure, the oldest being the film badge method. A 
modern alternative method, which has achieved widespread accept- 
ance, is the thermoluminescent dosimeter (TLD) badge. Inasmuch 
as the Radiation Dosimetry Center is in the process of converting 
from film badges to TLD badges for radiation monitoring, the 
Army requested assistance on how it might optimize the transition 
to this new monitoring system. 


31588 Detection of solar neutrinos in superfluid helium. 
Lanou, R.E.; Maris, H.J.; Seidel, G.M. (Department of 
Physics, Brown University, Providence, Rhode Island 
02912), Physical Review Letters; 58: No. 23, 2498-2501(8 Jun 
1987). 

A new method for detecting solar neutrinos and other 
weakly interacting particles is proposed and described. The detec- 
tor consists of a large mass of superfluid helium at low tempera- 
tures (20 mK). When a neutrino is scattered off an electron, the 
recoil energy of the electron (10/sup -6/ to 10/sup -7/ erg) is de- 
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posited in the helium. This small amount of energy can be detected 
because of the unusual kinetics of rotons at low temperatures. It 
should be possible to construct a detector of sufficiently low back- 
ground and large size to measure solar neutrino spectra. 


31589 Advances in light charged-particle detection using 
Nal pulse shape discrimination. Maguire, C.F.; Davids, C.N.; 
Kovar, D.G.; Beck, C.; Vineyard, M.F.; Prosser, F.W.; 
Reinart, S.V.; Kolata, J.J.; Kwiatkowski, K.W. (Vanderbilt 
Univ., Nashville, TN). pp vp of 193. ACS national meeting 
of the division of nuclear chemistry and technology. Wash- 
ington, DC; American Chemical Society (1987). (CONF- 
870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Recently, ‘DeYoung et al. have shown that pulse shape dis- 
crimination of Nal scintillation can be utilized effectively in a light 
charged- particle spectrometer. Ordinary energy/time-of-flight mass 
discrimination is insufficient in NaI because of the pulse height 
defect associated with increasing specific energy loss. However, 
DeYoung et al. discovered that the pulse shapes of different species 
of particles stopping in Nal provided excellent separation between 
adjacent Z values. With the combination of PSD and time-of-flight 
mass determination, NaI becomes a superior economic alternative 
to silicon diode detectors for measuring high energy light charged- 
particles. Presently they are engaged in a program to calibrate the 
relative pulse height response of Nal to all light-charged (Z<4) 
particles. Experiments to date include using the 12C(160,4He)24Mg 
reactions at tandem accelerator energies to furnish a spectrum of 
alpha particles from 8 to 60 MeV, and the scattering and transfer 
reactions of high energy (80, 149, and 200 MeV) alpha particles to 
probe the energy limits of the detectors. Open important questions 
which must be resolved relate to the linearity of the scintillation re- 
sponse in the range of interest (1 to 100 MeV protons, 4 to 400 
MeV alphas) and the behavior of the time response of Nal at 
higher energies. They have established that Nal provides extremely 
good energy and time resolution: 0.5 MeV and 300 ps for 100 MeV 
alpha particles, respectively. he saturation effects are found to be 
significantly less severe than in organic materials which are used in 
the competitive phoswich detector technology. 


31590 Dwarf Ball: a 47 light-charged particle multidetec- 
tor system for heavy-ion reaction and spectrosco- 
py. Sarantites, D.G.; Sobotka, L.G.; Semkow, T.M.; Aben- 
ante, V.; Elson, J.; Nicolis, N.; Stracener, D.; Valdes, J.; 
Hensley, D.C. (Washington Univ., St. Louis, MO). pp vp of 
193. ACS national meeting of the division of nuclear chem- 
istry and technology. Washington, DC; American Chemical 
Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Gesign and construction of a new spectrometer for 
heavy-ion reaction mechanism studies and for high spin spectrosco- 
py is reported. The first version of this spectrometer consists of 72 
fast-slow scintillator phoswiches packed with the same geometry as 
the spin spectrometer at the Holifield Heavy-Ion Research Facility 
and is small enough to fit inside the spin spectrometer. An im- 
proved version of the Dwarf Ball incorporates up to 85 detectors 
consisting primarily of CsI(T1) scintillators in a 4a arrangement 
and provides far superior performance in terms of energy resolu- 
tion, particle identification, and dynamic range for energy measure- 
ments. The capabilities of the device for recording proton and a- 
particle spectra is discussed. The new possibilities for heavy-ion re- 
action studies and for nuclear spectroscopy that this device offers 
will be discussed. 


31591 What can we learn about tation from coin- 
cidence measurements?. Kaufman, S.B. (Argonne National 
Lab., IL). pp vp of 193. ACS national meeting of the divi- 
sion of nuclear chemistry and technology. Washington, DC; 
American Chemical Society (1987). (CONF-870410—). 
Contract W-31-109-ENG-38. 
From 193. national meeting of the American Chemical Soci- 
ety; a. Co, ye _s 1987). 
It has become cor tes in order to characterize a complex 
process an as ae fragmentation more exclusive experimental 
measurements must be performed, i.e., the correlations between co- 
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incident fragments must be determined. Some types of correlation 
are readily interpreted in terms of specific mechanisms, for exam- 
ple, the angular correlation between two heavy fragments. Binary 
(fission-like) breakup results in relatively strong angular correla- 
tions, while no strong correlations are expected for a multi-body 
fragmentation mechanism. A typical multi-detector coincidence ex- 
periment, however, results in data which can be analyzed in terms 
of a bewilderingly large number of correlations among physical 
quantities. It is then essential to have theoretical guidance as to 
what should be extracted from the data to help distinguish between 
alternative models of nuclear fragmentation. 


31592 Position-sensitive phoswich detectors. Chan, Y. 
(Lawrence Berkeley Lab., CA). pp vp of 193. ACS national 
meeting of the division of nuclear chemistry and technolo- 
gy. Washington, DC; American Chemical Society (1987). 
(CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

They have constructed three types of phoswich detectors 
used frequently in the research programs, (1) a phoswich hodos- 
cope array, (2) modular 1-dimensional position-sensitive phoswich 
slices (the Plastic Curtain), and also (3) a 2-dimensional position- 
sensitive 8” x 8” phoswich detector. Both the fast and slow compo- 
nents of these detectors are plastic scintillators (NE102, tau~2.5 ns 
and NE115 tau~225 ns). The hodoscope comprises 25 
elements. It provides multiplicity information and has good particle 
identification capability. The Plastic Curtain is made up of 10 25-cm 
long position-sensitive phoswich modules. The position dependence 
of the light output, Ioexp(+/-ax+bx?), (where a and b are empiri- 
cal constants and x is the position measured from the center of the 
slice) provides the desired position information. The continuous 2- 
dimensional (X- and Y-) position sensitivity of the large area detec- 
tor is achieved by measuring light-outputs from all 4-edges of the 
rectangular-shaped detector via adiabatic light-guide coupling. 


31593 Response of scintillators to heavy ions. McMahan, 
M.A. (Lawrence Berkeley Lab., CA). pp vp of 193. ACS 
national meeting of the division of malas chemistry and 
technology. Washington, DC; American Chemical Society 
(1987). (CONF-870410—). Contract AC03-76SF00098. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Scintillating materials are becoming increasingly important 
as heavy ion detectors in the energy range 20-100 MeV/nucleon, 
where silicon detectors can no longer be made thick enough to stop 
all intermediate mass fragments. The response of scintillators to in- 
termediate mass fragments, however, has not been well studied, 
particularly in this energy range. They have utilized the combina- 
tion of the ECR source and the 88” Cyclotron at LBL to produce 
and accelerate series of ions as heavy as Kr for a study of the re- 
sponse of scintillators to heavy ions. This technique provides a 
quick way to study the response of detectors to a wide range of 
ions up to the energy limit of the cyclotron, in this case 35 MeV/ 
nucleon for fully stripped ions. Plastic, CsI, BGO, and glass scintil- 
lators have been studied. Their response to heavy ions are contrast- 
ed and their relative appropriateness as heavy ion detectors are dis- 
cussed. Comparisons are also made to scintillation theory. 


31594 HILI: a heavy ion light ion detection system. Sha- 
pira, D.; Kim, H.J.; Burks, B.; Blankenship, J.; Varner, R.; 
Teh, K.; Novotny, R. (Oak Ridge National Lab., TN). pp 

of 193. ACS national meeting of the division of nuclear 
chemistry and technology. Washington, DC; American 
Chemical Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

A large solid angle multi element detector system for study- 
ing charged particles emitted after collisions between heavy nuclei 
will be described. The detector covers the angular region of +/- 
(2°-20°) in plane and +/-(2°-16°) out of plane. The front element 
is a thin, 4-fold parallel plated avalanche detector which is position 
sensitive in the horizontal plane. The second element is a 4-fold ion- 
ization chamber. The ionization chamber is divided into two major 
volumes that can be operated at different pressures, with further 
subdivision accomplished by using split anodes. Both the entrance 
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and exit to the ionization chamber are through thin mylar foils. The 
last element consists of two arrays of 96 AE-E plastic scintillation 
telescopes. For reactions where a heavy projectile is incident on a 
lighter target (reverse kinematics) such a detector provides almost 
full solid angle coverage. With one half of the detector already 
built, experience from some early experiments will be discussed. 
Details on the detector’s construction, performance, signal process- 
ing as well as the data acquisition system will be presented. 


31595 Application of large area silicon-silicon-plastic de- 
tectors for heavy-ion detection. Kehoe, W.L. (Univ. of 
Maryland, College Park). pp vp of 193. ACS national meet- 
ing of the division of nuclear chemistry and technology. 
Washington, DC; American Chemical Society (1987). 
(CONF-870410—). Contract AC03-76SF00098. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

To study binary and multibody breakup reactions at interme- 
diate energies (20-100 MeV/u), a 48 element multiplicity array has 
been designed for reverse kinematic reactions. In reverse kinematics 
the reaction products are emitted at about beam energy and are fo- 
cused into a forward cone in the laboratory frame. Each telescope 
is composed of a 300m Si, a Smm Si(Li) and a 7.6cm plastic detec- 
tor. The geometry of the array is 2 7 x 7 wall placed in front of the 
beam, omitting the center position, which can arc in one dimension. 
To detect multibody events in the array with good efficiency, the 
telescopes are designed for close packing and with a 64% active 
area. These three stage tel will be able to detect particles 
with energies from 1-150 MeV/u, and identify fragments with Z = 
2-60 and E/A = 10-100 MeV/u using the AE-E technique. 


ments. Boissevain, J.; Britt, H.C.; Fowler, M.M.; Gavron, 
A.; Jacak, B.V.; Lysaght, P.S.; iM oe G.; Wilhelmy, J.B. 
(Los Alamos National Lab., rl hy, Ra 193. ACS na- 


tional meeting of the division of nuclear chemistry and tech- 
nology. W: m, DC; American Chemical Society 
(1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

An array of detectors has been developed to identify 
charged particles produced in heavy ion reactions. The array sub- 
tends a solid angle of 10% of 47 and is sensitive to charged parti- 
cles ranging from 300 MeV protons to fission fragments with Cou- 
lomb like energies. Position and time of flight are measured with 
low pressure MWPC counters, while total energies for heavier ions 
are derived from large ion chambers. Energy and position measure- 
ments made with segmented phoswich detectors allow identifica- 
tion of more energetic lighter ions. Design criteria and operational 
constraints are presented along with a comparison between mod- 
eled and actual performance. The relative merits of several count- 
ing gases will be considered. Goals for future improved systems 
will be discussed. 


31597 Heavy ion spectrometer system (HISS). Kobaya- 
shi, T.; Bieser, F.; Crawford, H.J.; Greiner, D.E.; Lind- 
strom, P.J.; Mueller, W.F.J.; Olson, D.L.; Symons, T.J.M.; 
ol H.; Tull, C.; Christie, W. (National Lab. for High 
Physics, Ibaraki-ken, —— pp 7 of 193. ACS na- 

ne meeting of the division of nuclear chemistry and tech- 
nology. Washington, DC; American Chemical Society 
(1987). ‘(CONF-870410—). Contract AC03-76SF00098. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

HISS is a large solid angle magnetic spectrometer which is 
ee eee ion experiments at the 

Bevalac accelerator. Detectors have been developed té handle en- 

ergies up to 2 GeV/nucleon and span a range in Z from 1 to 92. 
They will report on this system with particular emphasis on two 
detectors: one,-a Cerenkov detector for measuring both Z and 8B 
and, second, a 2m by 1.5m drift chamber. The Cerenkov detector, 
Operating in a narrow dynamic range at 1.6 GeV/nucleon, is suffi- 
ciently precise in 8 and Z for isotopic resolution of Nb ions. The 
drift chamber, when operated with low gas gain provides tracking 
for ions of Z = 5 to 92, or, alternatively, with high gas gain, ions 
with Z from 1 to 18 can be tracked with 100% efficiency. 
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31598 Detectors used in AGS experiment E802: a survey 
of relativistic heavy-ion collisions. Remsberg, L.P. (Brookha- 
ven National Lab., Upton, NY). pp vp of 193. ACS national 
meeting of the division of nuclear c emistry and technolo- 
Washington, DC; American Chemical Society (1987). 
CONF- 870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

AGS experiment E802 will be the first major experiment to 
utilize the new 15 GeV/A heavy-ion beams at Brookhaven. It is 
designed to measure inclusive and semi-exclusive charged particle 
spectra, neutral transverse energy flow, and total charged-particle 
multiplicity. The apparatus consists of a moderated solid-angle, 
single-arm spectrometer plus various global detectors. The detector 
systems in the spectrometer have been designed to provide excel- 
lent particle identification and to cope with a large particle multi- 
plicity. The various detectors of the experiments will be described, 
with emphasis on those which are most innovative or which extend 
the state of the art. 


31599 Development of highly segmented cerenkov detec- 
tors for 15 GeV/amu nucleus-nucleus collisions. Vincent, P. 
(Brookhaven National Lab., Upton, NY). pp vp of 193. 
ACS national meeting of the division of nuclear chemistry 
and technolo Y Weakinate ton, DC; American Chemical So- 
ciety (1987). (CONF- 870410—-). 
76CH00016. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

In upcoming studies of inclusive particle production from 
high energy nucleus-nucleus collisions, large charged particle multi- 
plicities are expected. In order to distinguish protons, kaons, and 
pions from each other in this high multiplicity environment, they 
have constructed a segmented particle identification system consist- 
ing of 160 time of flight scintillator slabs, 96 silica aerogel Ceren- 
kov cells, and 40 high pressure gas Cerenkov segments. The mo- 
menta of the particles are measured with a dipole magnet and 4 
tracking chambers subtending a solid angle of 25 msr in the labora- 
tory. Taken together, the time of flight and Cernekov detectors 
provide pion, kaon, and proton identification within this solid angle 
up to particle momenta of 5 GeV/c. The gas detector is operated at 
a pressure of about 4 atmospheres corresponding to a refractive 
index of roughly 1.004 and the aerogel Cerenkov has a refractive 
index of 1.02. Design criteria for the Cerenkov detectors will be 
discussed, and test results of large prototypes will be presented 
along with the final solutions for the detector designs. 


Contract AC02- 


31600 Neutron spectroscopy at very high counting rates 
for inertial confinement fusion. Cable, M.D. (Lawrence 
Livermore National Lab., CA). pp vp of 193. ACS national 
meeting of the division of nuclear c emistry and technolo- 

Washington, DC; American Chemical Society (1987). 
‘CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Inertial confinement fusion (ICF) implosions produce sub- 
nanosecond bursts of neutrons, photons and charged particles. Neu- 
tron time-of-flight spectroscopy can be used to characterize impor- 
tant plasma parameters such as plasma density and temperature. In 
order to measure these properties for a single implosion, the entire 
spectrum must be accumulated in times on the order of 10 ns. De- 
tectors operating at these enormous counting rates have, to date, all 
operated in current mode. To obtain more detailed spectra, a detec- 
tor system operating in pulse mode is being designed and construct- 
ed for the Nova Laser Fusion Facility at Lawrence Livermore Na- 
tional Laboratory. Operation at these high counting rates will be 
achieved by use of large arrays of single-hit detector channels with 
each channel detecting a single neutron. 


31601 Performance of a large Bragg-Curve spectrometer. 
Wilkins, B.D. (Argonne National Lab., IL). pp vp of 193. 
ACS national meeting of the division of nuclear chemistry 
and technology. Warkiogto gton, DC; American Chemical So- 
ov (1987).  CONF- 870410—). Contract W-31-109-ENG- 
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From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

A large Bragg-Curve spectrometer with cylindrical geome- 
try has been constructed which operates with a homogeneous elec- 
tric field. Beam line tests with particles which have achieved their 
Bragg peak (e.g., "*Ni at 10 MeV/A) yielded Z resolutions of Z/ 
AZ = 80 and energy resolutions of <.8% FWHM. This detector 
has also been tested on lower energy particles which have not ob- 
tained their Bragg peak (i.c., fusion-evaporation residues and fission 
fragments). The performance characteristics of this detector for 
various low-energy particles (M,Z,E) are described. 


31602 Large area timing detectors developed for the time- 
of-flight isochronous (TOFI) Spectrometer. Kraus, R.H. Jr.; 
Vieira, D.J.; Wollnik, H.; Wouters, J.M. (Los Alamos Na- 
tional Lab., NM). pp vp of 193. ACS national meeting of 
the division of nuclear chemistry and technology. Washing- 
ton, DC; American Chemical Society (1987). (CONF- 
870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Large area fast timing detectors have been developed for use 
in the TOFI Spectrometer. A gridless detector was constructed in 
which secondary emission electrons emitted from a thin (approx. 30 
pg/cm?) target foil are transported isochronously to channel plate 
electron multipliers by crossed electric and magnetic fields. A 
novel convex anode was designed to reduce any time dependence 
on the position at which secondary electrons were emitted. Timing 
performance for aluminum oxide foils was found to be superior to 
carbon foils. Intrinsic timing resolution of 75 to 120 ps FWHM has 
been measured for 5.4 MeV alpha particles from a thin *'Am 
source for two different detectors with 4.9 cm? and 12.6 cm? active 
areas, respectively. Detection efficiencies were measured to be in 
excess of 75%. 


31603 Recent results using a low pressure gas avalanche 
detector. Henderson, D.J. (Argonne National Lab., IL). pp 
vp of 193. ACS national meeting of the division of nuclear 
chemistry and technology. Washington, DC; American 
Chemical Society (1987). (CONF-870410—). Contract W- 
31-109-ENG-38. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

A dual low-pressure gas avalanche counter developed for 
heavy-ion reactions is described. A thin metalized foil, at the center 
of the detector, is configured as the cathode. Good timing resolu- 
tion and x + y position information are obtained. 


31604 Methods of and apparatus for radiation measure- 
ment, and specifically for in vivo radiation measurement. 
Huffman, D.D.; Hughes, R.C.; Kelsey, C.A.; Lane, R.; 
Ricco, A.J.; Snelling, J.B.; Zipperian, T.E. (to Dept. of 
Energy). US Patent Application 6-901,867. 29 Aug 1986. 
4lp. Contract AC04-76DP00789. DE87007215 NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE87007215. 

Methods of and apparatus for in vivo radiation measure- 
ments rely on a MOSFET dosimeter of high radiation sensitivity 
which operates in both the passive mode to provide an integrated 
dose detector and active mode to provide an irradiation rate detec- 
tor. A compensating circuit with a matched unirradiated MOSFET 
is provided to operate at a current designed to eliminate tempera- 
ture dependence of the device. Preferably, the MOSFET is rigidly 
mounted in the end of a miniature catheter and the catheter is im- 
planted in the patient proximate the radiation source. 


31605 Improved ion detector. Tullis, A.M. (to Dept. of 
Energy). US Patent Application 6-824,037. 30 Jan 1986. 13p. 
Contract W-7405-ENG-48. DE87007295 NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87007295. 

An improved ion detector device of the ionization detection 
device chamber type comprises an ionization chamber having a 
central electrode therein surrounded by a cylindrical electrode 
member within the chamber with a collar frictionally fitted around 
at least one of the electrodes. The coliur has electrical contact 
means carried in an annular groove in an inner bore of the collar to 
contact the outer surface of the electrode to provide electrical con- 
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tact between an external terminal and the electrode without the 
need to solder leads to the electrode. 


31606 Fiber-type dosimeter with improved illuminator. 
Fox, R.J. (to Dept. of Energy). US Patent Application 6- 
812,706. 23 Dec 1985. 15p. Contract AC05-840R21400. 
DE87007287 NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87007287. 

A single-piece, molded plastic, Cassigrainian-type condenser 
arrangement is incorporated in a tubular-shaped personal pocket 
dosimeter of the type which combines an ionization chamber with 
an optically-read fiber electrometer to provide improved illumina- 
tion of the electrometer fiber. The condenser routes incoming light 
from one end of the dosimeter tubular housing around a central axis 
charging pin assembly and focuses the light at low angles to the 
axis so that it falls within the acceptance angle of the electrometer 
fiber objective lens viewed through an eyepiece lens disposed in the 
opposite end of the dosimeter. This results in improved fiber illumi- 
nation and fiber image contrast. 
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REFER ALSO TO CITATION(S) 30003, 31189, 31205, 31219, 31222, 31233, 
31234, 31236, 31238, 31423, 32053, 32412, 32435, 32436 


31607 (JINR—10-86-220) CH 01 microprocessor for ex- 
periment control at MUK installation on line with a mass sep- 
arator (YaSNAPP-2). Hons, Z.; Caloun, P. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1986. Sp. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702216. 

A single board CAMAC microcomputer based on 
KRS580IK80A microprocessor with 1 K EPROM, 1 K RAM and 
six programmable I/O ports is described. Its use as a control system 
in many detector device for angle correlation measurements on line 
with mass separator is shown. 3 references, 3 figures. 


31608 (JINR-R—10-86-271) Software for a system of 
automatic monocrystal orientation. Ostrovnoj, A.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1986. 7 (In Russian). NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE87702223. 

Pascal software for the system of monocrystal orientation 
operating under control of the RT-11 operational system on the 
MERA-60 microcomputer is described. Algorithm of orientation 
consisting of a sequence of measurements of time spectra and turn- 
ing of a monocrystal on goniometer is realized as a set of concur- 
rent processes. The created programs together with the orientation 
algorithm provide the performance of interactive commands and 
regeneration on a display screen of last spectrum measured. Soft- 
ware gives a possibility to continue the procedure of orientation in 
case of failure in work of hardware or software. 2 references, 2 fig- 
ures, 1 table. 


31609 (LBL-PUB—475-Rev.) National Center for Elec- 
tron Microscopy users’ guide. (Lawrence Berkeley Lab., CA 
(USA)). Jan 1987. Contract AC03-76SF00098. 22p. NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87007306. 

The National Center for Electron Microscopy (NCEM) in 
the Materials and Molecular Research Division of the Lawrence 
Berkeley Laboratory is a high voltage electron microscope facility 
for ultra-high resolution or dynamic in-situ studies. This guide de- 
scribes the instruments and their specifications, support instrumenta- 
tion, and user policies. Advice as to travel and accommodations is 
provided in the guide. (FI) 


31610 (N—87-18057) Four spot laser anemometer and op- 
tical access techniques for turbine applications. Wernet, M.P. 
(National Aeronautics and pr Administration, Cleveland, 
OH (USA). Lewis Research Center). 1987. 16p. (NASA- 
TM—88972; E—3440; NAS—1.15:88972; CONF-8706105— 
1). NTIS, PC A02/MF AO1. 

From 12. international on instrumentation in aero- 
space simulation facilities; Williamsburg, VA, USA (22 Jun 1987). 
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A time-of-flight anemometer (TOFA) system, utilizing a spa- 
tial lead-lag filter for bipolar pulse generation was constructed and 
tested. This system, called a Four Spot Laser Anemometer, was 
specifically designed for use in high speed, turbulent flows in the 
presence of walls or surfaces. The TOFA system uses elliptical 
spots to increase the flow acceptance angle to be comparable with 
that of a fringe type anemometer. The tightly focused spots used in 
the Four Spot yield excellent flare light rejection capabilities. Good 
results were obtained to 75 microns normal to a surface, with a f/ 
2.5 collecting lens. This system is being evaluated for use in a warm 
turbine facility. Results from both a particle lag velocity experiment 
and boundary layer profiles will be discussed. In addition, an analy- 
sis of the use of curved windows in a turbine casing will be pre- 
sented. Curved windows, matching the inner radius of the turbine 
casing, preserve the flow conditions, but introduce astigmatic aber- 
rations. A correction optic was designed that virtually eliminates 
these astigmatic aberrations throughout the intrablade survey 
region for normal incidence. 


31611 (UCID—19323-86, pp 52-62) Topometric interfer- 

ometry. Monjes, J.A.; Gillespie, C.H.; Edwards, D.F. Dec 

1986. NTIS, PC ‘A08/MF AOi. File Number DE87006189. 
Engineering 


In Mechanical Department engineering re- 
search: Annual report, FY 1986. 
Characterizatio: 


m of convex spherical surfaces accurately, 
quickly, and reliably has been attained by applying the principles of 
topometric interferometry. A topometric interferometer can pro- 
vide graphical and numerical information on surface height over an 
extended area. This article describes the design, construction, and 
test of a prototype instrument for inspection of spherical surfaces 
with diameters between 1 and 15.5 mm. 


31612 (UCRL—93863) Slitless intensified readout gated 
spectrometer. Gerassimenko, M. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 6 Mar 1986. Contract W-7405- 


ENG-48. 16p. (CONF-860324—36). NTIS, PC A02. File 


Number DE87009593 
From High temperature plasma diagnostics; Hilton Head 
end, 8 SS 
A spectrometer has been developed to meet the requirements 
of the x-ray laser effort at LLNL. The instrument takes advantage 
of the intrinsically small divergence and size of the lasing source by 
putting it, the grating and the detector on the Rowland circle. This 
design obviates the need for a slit but makes the target chamber an 
integral part of the spectrometer. Sensitivity is maximized by inter- 
cepting the entire laser footprint, by keeping the angle of incidence 
upon the grating at about 70° to the normal and by single proton 
detection capability at the detector plane. Signal to background is 
greatly improved by gating the spectrometer at the subnanosecond 
level using three striplines structures deposited on the microchannel 
plate detector. The sum of incident and diffracted angles is kept 
constant. By using simple spacers and custom ruled gratings any 
energy in the 65 to 200 eV range is accessible. 


31613 Iterative maps for broadband excitation of trans- 
verse coherence in two level systems. Cho, H.; Pines, A. (De- 
partment of Chemistry, University of California and Materi- 
als and Chemical Sciences Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Journal of Chemi- 
cal Physics; 86: No. 12, 6591-6601(15 Jun 1987). Contract 
ACO03-76SF00098. 

An iterative scheme has been used to derive a pulse se- 
quence, compensated for off-resonance and rf inhomogeneity pulse 
errors, which implements a 7/2 rotation of the spin density opera- 
tor around a well-defined axis in the transverse plane. A fixed point 
analysis is applied to this and other iterative schemes revealing the 
source and nature of the compensation. Contrasting features of the 
different schemes are uniquely revealed by this analysis. General 
considerations for the construction of iterative schemes with other 
stable fixed sets are considered. 


31614 Construction of a tw spec- 
trometer. Wilder, J.A.; Findley. G.L. ent of Chem- 
istry, New York University, New York, New York 10003 
and Department of Chemistry, Louisiana State University, 
Baton Rouge, Louisiana 70803). Review of Scientific Instru- 
ments; 58: No. 6, 968-974(Jun 1987). 
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We describe a photoacoustic spectrometer optimized for the 
detection of nonradiative relaxation from molecular electronic 
states populated via two-photon excitation. The excitation source is 
a nitrogen-laser-pumped dye laser; the analog data-acquisition 
system automatically corrects the photoacoustic signal for pulse-to- 
pulse fluctuations in laser intensity; and the microcomputer inter- 
face is designed for universal communication to any microcomputer 
which supports an RS-232C I/O port. As an example of the capa- 
bilities of this spectrometer, we present two-photon photoacoustic 
spectra of CHsI and CDsI, covering small regions within the first s- 
Rydberg transitions, and show that the photoacoustic signal does 
indeed depend quadratically upon the incident laser intensity. These 
data represent the first direct detection of nonradiative decay from 
a molecular Rydberg state. 


31615 High-temperature Stark and radio-frequency— 
microwave double-resonance microwave spectrometer. Raw, 
T.T.; Yamamura, T.; Gillies, C.W. (Department of Chemis- 
try, Rensselaer Polytechnic Institute, Troy, New York 
12180). Review of Scientific Instruments; 58: No. 6, 979- 
984(Jun 1987). 

A high-temperature microwave spectrometer has been con- 
structed for the study of hot corrosive gases. The absorption cell 
consists of a 213-cm X-band copper waveguide which is heated 
along roughly 130 cm of its length. A thin nickel strip held taut by 
stainless-steel posts at either end of the waveguide serves as the 
Stark septum. The sample chamber is coupled to the Stark cell 
midway along its length by a slip joint formed from two concentric 
tubes. This design ensures a long effective absorption path length 
and minimizes sample consumption. The hot cell is used in conjunc- 
tion with an HP 8400C microwave spectrometer source which has 
been interfaced to a small computer for data acquisition, storage, 
and retrieval. The successful operation of the spectrometer has been 
demonstrated with KOH vapor at 580 °C. The J = 2<—1 transitions 
of a number of vibrational states of monomeric KOH have been ob- 
served in the region of 32.8 GHz. The observed signal-to-noise 
ratio of these transitions indicates that the sensitivity compares fa- 
vorably to spectrometers which have been used to observe higher J 
transitions in the submillimeter region. Radio-frequency—micro- 
wave double resonance techniques have been demonstrated for the 
first time in a high-temperature Stark cell by observing the J = 
2<1 1-script-doublet transitions in the (01'O) state of KOH. 


31616 In situ reactive glow discharge cleaning of x-ray 
optical surfaces. Johnson, E.D.; Hulbert, S.L.; Garrett, R.F.; 
Williams, G.P.; Knotek, M.L. (Brookhaven National Labo- 
ratory, National Synchrotron Light Source, Upton, New 
York 11973). Review of Scientific Instruments; 58: No. 6, 
1042-1045(Jun 1987). Contract AC02-76CH00016. 

We report the first implementation of an in situ glow dis- 
charge cleaning procedure for the removal of carbon contamination 
from x-ray optical surfaces. In situ cleaning obviates the need for 
the time-consuming and costly process of element removal, clean- 
ing or repolishing, remounting, and realignment usually necessary 
to restore x-ray optics to their original condition. The apparatus re- 
quired is quite simple and can easily be fitted to most existing UHV 
(ultrahigh vacuum) mirror boxes or monochromators. Results with 
several monochromators at the Brookhaven National Labs National 
Synchrotron Light Source (NSLS) show that better than original 
performance can be obtained at the carbon K edge, since the ele- 
ments are not exposed to atmosphere after in situ cleaning and do 
not accumulate the adventitious carbon layer associated with more 
traditional methods. Possible improvements and extensions of the 
technique are also described. 


31617 Heat capacity of thick-film resistance thermom- 
eters below 1 K. Love, M.S.; Anderson, A.C. (Department 
of Physics and Materials Research Laboratory, 104 South 
Goodwin Avenue, Urbana, Illinois 61801). Review of Scien- 
tific Instruments; 58: No. 6, 1113-1114(Jun 1987). Contract 
AC02-76ER01198. 

Thick-film resistors, when used as thermometers below 1 K, 
have a heat capacity similar to that found in Matsushita carbon- 
composition resistors. 
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31618 Small capacitor electrodes for microwave rotation- 
al spectroscopy in a supersonic expansion. Whitten, W.B. 
(Analytical Chemistry Division, Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37831-6142). Review of Scien- 
tific Instruments; 58: No. 6, 1120-1121(Jun 1987). Contract 
AC05-840R21400. 

Nonresonant capacitive electrodes are shown to be conven- 
ient and effective for observing dielectric resonances in the micro- 
wave region where the sample size is small compared to the wave- 
length of the excitation. An example of rotational spectroscopy in a 
seeded supersonic expansion from a pulsed nozzle is presented. 


31619 Clip-on extensometer grip. Korellis, J.S. (to Dept. 
of Energy). US Patent Application 6-895,642. 12 Aug 1986. 
16p. Contract AC04-76DP00789. DE87007207 NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE87007207. 

A self-gauging extensometer assembly for measuring axial 
strain of a test specimen through the wall of a high temperature 
furnace comprises an extensometer having a pair of telescoping 
arms carrying jaws that clip to the specimen at points spaced apart 
from each other by a predetermined gauge length. The jaws, which 
open parallel to the longitudinal axis of the telescoping arms, are 
biased closed into contact with opposite sides of the specimen by 
helical springs. A knife edge formed in each jaw prevents any slip- 
page of the specimen between jaws during measurements. Because 
the jaws of the telescoping arms require no lateral pivoting, to open 
or close, the assembly is able to be clipped to a specimen through a 
relatively small opening in the furnace wall. 


31620 Lithium niobate explosion monitor. Bundy, C.H.; 
Graham, R.A.; Kuehn, S.F.; Precit, R.R.; Rogers, M.S. (to 
Dept. of Energy). US Patent Application 6-868,375. 29 May 
1986. 22p. Contract AC04-76DP00789;AC04-76DP00656. 
DE87007182 NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87007182. 

Monitoring explosive devices is accomplished with a sub- 
stantially z-cut lithium niobate crystal in abutment with the explo- 
sive device. Upon impact by a shock wave from detonation of the 
explosive device, the crystal emits a current pulse prior to destruc- 
tion of the crystal. The current pulse is detected by a current view- 
ing transformer and recorded as a function of time in nanoseconds. 
In order to self-check the crystal, the crystal has a chromium film 
resistor deposited thereon which may be heated by a current pulse 
prior to detonation. This generates a charge which is detected by a 
charge amplifier. 


31621 A compensated vibrating optical fiber pressure 
measuring device. Fasching, G.E.; Goff, D.R. (to Dept. of 
Energy). US Patent Application 6-814,935. 30 Dec 1985. 
12p. DE87007288 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87007288. 

A microbending optical fiber is attached under tension to a 
diaphragm to sense a differential pressure applied across the dia- 
phragm which causes it to deflect. The fiber is attached to the dia- 
phragm so that one portion of the fiber, attached to a central por- 
tion of the diaphragm, undergoes a change in tension; proportional 
to the differential pressure applied to the diaphragm while a second 
portion attached at the periphery of the diaphragm remains at a ref- 
erence tension. Both portions of the fiber are caused to vibrate at 
their natural frequencies. Light transmitted through the fiber is at- 
tenuated by both portions of the tensioned sections of the fiber by 
an amount which increases with the curvature of fiber bending so 
that the light signal is modulated by both portions of the fiber at 
separate frequencies. The modulated light signal is transduced into 
an electrical signal. The separate modulation signals are detected to 
generate separate signals having frequencies corresponding to the 
reference and measuring vibrating sections of the continuous fiber, 
respectively. A signal proportional to the difference between these 
signals is generated which is indicative of the measured pressure 
differential across the diaphragm. The reference portion of the fiber 
is used to compensate the pressure signal for zero and span changes 
resulting from ambient temperature and humidity effects upon the 
fiber and the transducer fixture. 
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31622 (LA—10980-MS) Electrostatic discharge study of 
HMxX actuators. Headley, P.S.; Lee, O.A. (Los Alamos Na- 
tional Lab., NM (USA)). May 1987. Contract W-7405- 
ENG-36. 5p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87009478. 

All-secondary HMX explosive actuators have been demon- 
strated insensitive to electrostatic discharge (ESD) stimuli. Fifty- 
five units both new. and exposed to various environments, were suc- 
cessfully ESD-tested with the ESD test commonly used for DOE 
components. An overtest also failed to function the actuator. All 
evidence to date indicates that all-secondary actuators are highly 
insensitive to ESD. 1 fig., 1 tab. 


31623 (SAND—86-2622C) Self-check development for 
LiNbO; explosive monitors. Kuehn, S.F. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. Sip. (CONF-870692—1). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87007844. 

From 14. transducer workshop; Colorado Springs, CO, USA 
(16 Jun 1987). 

This paper reports on the design criteria and experimental 
results associated with the development of a self-check scheme in 
lithium niobate explosive monitors. These monitors have been de- 
veloped at Sandia National Laboratories and a patent is pending. 
This monitor was developed to measure timing of explosive detona- 
tions with sub-microsecond resolution. Because the monitor is usu- 
ally non-recoverable and undergoes catastrophic damage, its condi- 
tion has to be ascertained prior to explosive detonation. This paper 
discusses various self-check methods investigated and their practi- 
cality. The report then focuses on one method that uses an undesir- 
able characteristic of piezoelectric crystals to perform a useful func- 
tion, the pyroelectric self-check. 


31624 (UCID—-21052) Hazard characterization of explo- 
sives by use of the friction sensitivity test. Moody, G.L. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1987. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009984. 

Friction tests were conducted on a variety of explosives ma- 
terials: pure liquids and solids, pastes, extrusion cast explosives, and 
plastic bonded explosives. The response of explosives to friction, es- 
pecially for new formulations, is an important handling safety con- 
sideration. The test and hardware are described and results present- 
ed. 3 refs., 3 figs., 4 tabs. 


31625 (UCRL—95950) High-pressure high- 


phase 

Calef, D.F.; Van Thiel, M.; Hamilton, D.C. (Lawrence 
Livermore National Lab., CA (USA)). May 1987. Contract 
W-7405-ENG-48. 12p. (CONF-870754—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87010277. 

From 11. international AIRAPT conference; Kiev, USSR 
(12 Jul 1987). 

Using a multiphase, multicomponent statistical mechanical 
code, we have examined experimental data on shock dissociation of 
condensed nitrogen, carbon solidification, supercritical fluid phase 
separation, and their implications to the detonation behavior of high 
explosives. We present results of the calculations. Discussions are 
given on the rates and time scales required to achieve thermody- 
namic equilibrium in these systems. 14 refs., 4 figs. 


(UCRL—96360) A model for calculating the 

threshold for shock initiation of pyrotechnics and explosives. 

iden, D.E. (Lawrence Livermore National Lab., CA 

(USA)). Mar 1987. Contract W-7405-ENG-48. 20p. (CONF- 

870668—3). NTIS, PC A02/MF AO0li; 1; GPO Dep. File 

Number DE87007444. 

From 3. international conference of the Groupe de Travail 

de Pyrotechnic Spatiale and 12. international pyrotechnics seminar; 
Paris, France (8 Jun 1987). 
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A model is proposed for predicting the shock pressure P and 
pulse pulse width 7 required to ignite porous reactive mixtures. Es- 
sentially, the shock wave collapses the voids, forming high-temper- 
ature hot spots that ignite the mixture. The pore temperature is de- 
termined by numerical solution of the equations of motion, visco- 
plastic heating, and heat conduction. The pore radius is determined 
as a function of the pore size, viscosity, yield stress, and pressure. 
Temperature-dependent material properties and melting are consid- 
ered. Ignition occurs when the surface temperature of the pore 
reaches the critical hot-spot temperature for thermal runaway. Data 
from flyer-plate impact experiments were analyzed and the pressure 
pulse at the ignition threshold was determined for 2Al/Fe,Os (ther- 
mite) and the high explosives TATB, PBX 9404, and PETN. Mer- 
cury intrusion porosimetry was performed on the samples and the 
pore size distribution determined. Theoretical and numerical predic- 
tions of the ignition threshold are compared with experiment. Re- 
sults show that P?7 appears to be an initiation property of the ma- 
terial. 
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REFER ALSO TO CITATION(S) 30179, 31090, 32045 


it Origin and evolution of 
aval strategic nuclear policy to 1960. Master's thesis. 
. (Naval Postgraduate School, Monterey, CA 
(USA. Dec 19 1986. 140p. S, PC A07/MF AO1. 
thesis treats the impact of the atomic bomb on tradi- 
cuubedeh dang sctnbenaianated aeinincaadn ele. 
ence of Captain Alfred T. Mahan, how traditional naval strategy 
was modified by the development of naval aviation, the lessons of 
World War II, and the leadership of James Forrestal, and how the 
adoption of atomic weapons into naval strategic planning was inte- 
grally tied to naval aviation. The growth of the Soviet Union as a 
threat to world peace, and interservice rivalry over roles and mis- 
sions are as factors that influenced the development of 
post-World War II naval strategic thinking. The Navy's reaction to 
the adoption of massive retaliation as the foundation of the national 
strategic nuclear policy is discussed and analyzed. 


31628 (AD-A—177365/4/XAB) Nuclear weapons effects 


anuary 1985-30 September 1986. Beauchamp, 
N.A.; Fuller, D.R.; Harris, J.D.; Polakos, P.A.; Spata, D.A. 
(AT ‘and T Technolog Inc., Greensboro, Ne. (USA)). 
‘A06/MF A01. 


te shily of da AT&T SESS(TM) Switch to withstand 

tially disabling effects of EMP from high-altitude nuclear 

and fallout radiation from distant near-surface bursts. This 
‘olume reports the results of the assessment of the survivability and 
performance of a standard SESS Switch in a HEMP environment. 
A fully operational SESS Switch and its ancillary central-office 


upon exposure 

or more EMP pulses as a function of incident field level and time 
after exposure. Performance was characterized in terms of the 
switch’s ability to (1) hold calls set up before the EMP exposure, 
(2) recover automatically from EMP-induced upsets, and (3) estab- 
lish new connections during and after recovery. 


weapons effects 

switch. Volume 2, EM (elec- 

of structures. Final 

3 Y 1986. Beauchamp, — 

C., 

Greensboro, NC (USA)). "Sep 1986. 54p. NTIS, A04/ 
See also Volume 3, Part 1, AD-A177 365. 


31629 (AD-A—177368/8/XAB) Nuclear 
studies for the (trademark) 
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As part of its Electromagnetic Pulse (EMP) Mitigation Pro- 
gram, the National Communications System (NCS) funded AT&T 
to study the ability of the AT&T SESS(TM) Switch to withstand 
the potentially disabling effects of EMP from high-altitude nuclear 
bursts and fallout radiation from distant near-surface bursts. This 
volume documents the study to characterize the electromagnetic 
(EM) shielding effectiveness of the trailer used to shelter the test 
switch during simulated-EMP testing and of central-office buildings 
in which SESS Switches might be housed in the Public Switched 
Network. The results were used to estimate the attenuated fields in- 
cident upon n installed switch and its associated intra-office cabling. 
Because the building types examined can provide a wide range of 
EM shielding values, no single set of attenuation curves will suffice 
to characterize central-office structures. 


tratigraphic analysis 
and other geologic and Se studies in vicinity of Koa 
and Oak craters. Henry, T.W.; Wardlaw, B.R. (Geological 
Survey, Denver, CO (USA)). 1986. 412p. (—86-555). NTIS, 
PC A18/MF AO1. 

See also Part 1, AD-A176-634. 

The purpose of the PEACE Program was to provide a 
highly credible, multidisciplinary set of geologic, geophysical, and 
material-properties data in order to identify crater dimensions and 
features for two high-yield nuclear craters and to better understand 
the dynamic processes that initially formed these craters and that 
subsequently modified them. These data are essential to the Depart- 
ment of Defense to better understand the survivability of strategic 
defense systems in the event of a nuclear attack. Subjects include: 
physical Stratigraphic Framework; Sr-Isotope Framework; Mineral- 
ogy; Organic Content; Insoluble Residues; Downhole Geophysical 
Logs; Borehole gravity Surveys; Seismic Reference Surveys; 
Benthic Samples; Additional Paleontologic Studies; Radiation 
Chemistry ; Additional Sea-Floor Observations; Crater Interpreta- 
tion. 


31631 (AD-A—177763/0/XAB) Battle management in 
space. Research report. Warner, R.E. (Air War Coll., Max- 
well AFB, AL (USA)). May 1986. 30p. (AU-AWC—86- 
220). NTIS, PC A03/MF AO1. 

This paper seeks to provoke the thought of whether the 
battle manager of the future will be a human or a computer and 
where he/it will be located. The sensors, weapons, and problems 
with the missile-attack warning systems threat need to be under- 
stood before decisions can be made about the future. The author 
talks about technology driving the decisions and the time to make 
the decisions being key factors in space-battle management. He 
looks at when and how to kill a missile launched either from Soviet 
soil or space and the myriad of things that must happen before the 
battle manager can make a decision: (1) the missile(s) must be de- 
tected; (2) then all the information about the missile(s) needs to be 
passed to the battle manager and all the decision makers in the 
chain of command, including the National Command Authority. It 
is emphasize the communication process must be fast and not af- 
fected by either jamming or nuclear bursts, and it also must be de- 
signed so that if a part is destroyed the system is still responsive to 
the battle manager. Questions such as should only the United States 
be protected by this system or should it include our allies; and then 
who are they and should an international body control the system 
are asked. The author finally concludes that the battle manager of 
the future will be located in space. 


31632 (UCRL—95750) Coherent fiber optic coupling 
techniques for downhole imaging cameras. Cameron, G.R. 
(Lawrence Livermore National Lab., CA (USA)). 3 Ar 
1987. Contract W-7405-ENG-48. 6p. (CONF-870584— 
NTIS, PC A02/MF A0Ol; GPO Dep. File 
DE87008212. 

From Technical symposium southeast on optics, electro- 
optics and sensors; Orlando, FL, USA (17 May 1987). 

Cameras used to monitor underground nuclear testing ex- 
periments are subjected to a variety of harsh conditions which must 
be accounted for during the design phase. Since experiments are 
buried several thousand feet below ground, reliability is of foremost 


Neuber 
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concern. Many of the cameras designed at Lawrence Livermore 
contain coherent fiber optic components such as microchannel plate 
image intensifiers, fiber optic reducers, and diode or CCD imaging 
arrays. Coupling of these components calls for hardware which will 
maintain precise contact and alignment in conditions of high vibra- 
tion, large thermal transition, and high humidity. In addition, the 
hardware must be easily assembled by untrained technical personnel 
under less than ideal conditions (windy, dusty, rainy, etc.). A high 
speed imaging camera based upon a Fairchild CCD array chip was 
designed at Livermore in 1984. Problems in coupling the array 
window to a fiber optic reduced were aggravated by mounting of 
the array chip rigidly to the main video circuit board. A new array 
chip daughter board, attached by flat ribbon cable and supported 
by a spring loaded lever combination was designed to overcome 
the problem. The hardware did not increase the overall size of the 
existing camera and increased the unit cost by less than 1 K$. The 
design of this hardware is discussed along with useful techniques 
for designers of cameras used in harsh environments. 


4503 Explosion Detection 
REFER ALSO TO CITATION(S) 30179 


31633 (AD-A—177323/3/XAB) Technical report for the 
period 1 July - 30 September 1986 on Contract MDA903-84- 
C-0020. Israelsson, H.; Jurkevics, A.; Dysart, P.; Pulli, J.; 
Tiberio, M. (Science Applications International Corp., Ar- 
lington, VA (USA)). Nov 1986. 110p. (SAIC—86/1994). 
NTIS, PC A06/MF AOl1. 

Work on seismic network design and capability assessment 
focused on network design concepts and capability estimates, based 
on analysis of networks of the approximate size and complexity. 
Results of this analysis quantified effects on detection threshold as a 
function of network size and distribution, identified sources of epi- 
center location errors and led to an approach for establishing net- 
work characteristics required for confident use of pP for focal- 
depth determination. Research to improve analysis of regional seis- 
mic data used recordings from the NORESS array. Polarization 
analysis was extended to an array of three-component sensors, and 
the value of polarization parameters in an automated routine to 
identify regional phases was demonstrated . A study of tradeoffs be- 
tween seismic source spectra and absorption showed the extreme 
sensitivity of inferred Q to assumptions about the source. Various 
parameters determined in autoregressive analysis of earthquakes and 
explosions recorded at NORESS, and a physical interpretation of 
these parameters, indicated the usefulness of these parameters for 
event identification. A major reconfiguration and upgrade of the 
Center’s computer system during this quarter included installation 
of a new Sun system dedicated to processing on line NORESS 
data, and fabrication of a data authenticator for this system. Prob- 
lems with NORESS data quality and loss of data required substan- 
tial debugging efforts but now appear to be under control. The 
VAX machine used for classified computing was replaced with a 
Sun 3/160. 


31634 (AD-A—177778/8/XAB) Seismic-event locations 
using multiple phases. Final report, March-November 1985. 
Chang, A.C. (Teledyne Geotech, Alexandria, VA (USA). 


Alexandria Labs.). 30 Nov 1985. 54p. (TGAL—85-10). 
NTIS, PC A04/MF AOI. 


This work evaluates the utility of a travel/travel Covariance 
Matrix Method (COVMTX) for the improvement of the location of 
seismic events at regional distances using both Pn and Pg arrival 
times. Correlations between Pn and Pg travel-time residuals are de- 
termined for the data set. The correlation of Pn and Pg times, rho/ 
sub PnPg/ for signals received at the same station from the same 
event was found to be very poor, less than 0.3 in all computations. 
The Covariance Matrix Method did not improve the results, possi- 
bly because the systematic bias due to the clustering of stations is 
small for the particular network of stations used in the relocation. 
Nevertheless, the method is still valuable because we must weight 
each signal differently, especially when multiple phases are used. 
The Simultaneous Inversion Method often resulted in erroneous 
depth estimates because the inversion for the depth dependent 
terms a sub Pn and a/sub Pg/ in the linear travel time formula t = 
a + b delta may end up with some unacceptable values. By re- 
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stricting the inversion for the a coefficients, the relocation resulted 
in the best results. This restriction is similar to the Successive De- 
terminations Method devised by Chang et al. (1981), because it only 
improves the velocities or the b coefficients. This result suggests 
that a successive determinations approach may be very useful in lo- 
cations using later phases, where large local variations in travel 
times are noted but are unpredictable prior to the location. 


31635 (SAND—85-1243, pp 10-39) Summary of RSTN 
lessons learned. Jackson, J.L. Feb 1986. NTIS, PC A16/MF 
A01. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

A summary of the lessons learned from RSTN would in- 
clude the authors experience with the seismic data system, the sur- 
face facility, mechanical and installation equipment, deployment, 
and the System Control and Receiving Station (SCARS). Although 
all components performed satisfactorily, experience enables a few 
recommendations for improving the RSTN, such as: develop new 
packaging concepts; upgrade resolution of digitizers; upgrade light- 
ning suppressors; replace bubble memories with RAMs; improve 
satellite spacing; improve efficiency of uphole facilities; make de- 
ployment easier; and install real-time link at SCARS. 2 figures. 


31636 (SAND—85-1243, pp 43-65) RSTN threshold and 
seismic signal propagation at high frequencies. Dean, W.C.; 
Goncz, J.H. (Teledyne Geotech). Feb 1986. NTIS, PC 
A16/MF A0O1. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

The objective of this study is to measure the detection 
threshold of seismic signals, primarily P/sub n/ and L/sub g/ 
phases on SP-Z components, as a function of frequency and epicen- 
ter-to-station distance at RSTN sites. The preliminary results from 
approximately 80 events are for P/sub n/ phases from events with a 
magnitude range of m/sub b/ from 1.9 to 6.2, and over a distance 
range of 0.6 to 35 degrees. All RSTN sites and all paths are aver- 
aged into these results. Threshold detections have been estimated in 
the four frequency bands presented in the accompanying table. To 
avoid complications due to averaging the results for mixed paths 
and mixed sites, continuing analysis will concentrate on using more 
events that produce overlapping paths to the same site. 28 figures, 2 
tables. 


31637 (SAND—85-1243, pp 66-83) Seismic validation of 
earthquakes 


the RSTN: detection of regional in eastern North 
America, Nakanishi, K.K.; Jarpe, S.P.; Martin, S.I. (Law- 
rence Livermore National Lab., CA). Feb 1986. NTIS, PC 
A16/MF AO1. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

Lawrence Livermore National Laboratory has initiated a 
study to determine the seismic capability of the RSTN by looking 
at the detection levels of regional earthquakes in eastern North 
America. Complete seismograms from over 100 earthquakes rang- 
ing in magnitude from 2.0 to 5.1 were examined by an analyst. The 
time-domain data used in the analysis was broken into four bands of 
.5-1, 1-2, 2-4, and 4-8 Hz. The seismic phases Pn, Pg, Sn, Lg, and 
Rg were identified by velocity and particle motion, and envelope 
amplitudes for signal and noise were measured on all three compo- 
nents and all four bands. Lg is by far the most prominent phase in 
terms of detection, measured as the number of Lg picks per event. 
The detectability of Lg is higher than the other phases at all magni- 
tudes. The detection levels for Pn and Sn are similar to each other 
and about half that of Lg, and the detection of Pg is about the same 
as Pn and Sn for magnitudes less than 3.5 and less at higher magni- 
tudes. For earthquakes with magnitudes greater than 3.5, approxi- 
mately 70% had one or more phase picked at three or more RSTN 
stations, and over 80% showed at least three phases at one or more 
stations. Overall spectral characteristics of the phases observed 
were determined by looking at the frequency of detection (meas- 
ured as total number of picks) in each frequency band. For Pn and 
Sn, the most number of occurrences is in the 2-4 and 4-8 Hz band, 
with the peak in the 2-4 Hz band. For Pg, the most number of oc- 
currences is in the 1-2 and 2-4 bands, with the peak in the 2-4 Hz 
band. Lg concentrated in the 1-2 Hz band. 10 figures. 
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31638 (SAND—85-1243, pp 84-99) Single-station event 
location using RSTN data. Carter, J.A.; Suteau-Hensen, A.; 
Sutton, G.H. (Rondout Association, Stone Ridge, NY). Feb 
1986. NTIS, PC A16/MF A01. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 


a 30-May 1, 1985. 

th adaptive polarization analysis and state-filter techniques 
are being applied to RSTN data in an effort to evaluate single-sta- 
tion three-component data as a tool for earthquake location. The 
results of comparing single-station event locations and traditional 
locations as given by event bulletins for several earthquakes in the 
northeast US and the adjacent Canadian provinces will be present- 
ed. Adaptive polarization analysis, in addition to rotating the hori- 
zontal components of motion to their adaptive radial and transverse 
directions, gives the azimuth and apparent angle of incidence over 
the chosen length of the data window. Distance to the event is de- 
termined using the S-P time. Polarization state filters can be used to 
detect and filter any specified polarization state or group of states, 
enhancing for example, the rectilinear state of the initial P and 
depth phases pP and sP while attenuating the noise as an aid to pre- 
cise source depth determination. 15 figures. 


31639 (SAND—85-1243, pp 100-130) Approach for seis- 
mic event detection and azimuth estimation. Ahmed, N.; Ma- 
gotra, N.; Chael, E.; Hoover, E. (Univ. of New Mexico, Al- 
buquerque). Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 


coatings, April 30-May 1, 1985. 

paper presents a signal processing technique for event 
detection and azimuth estimation using single-station seismic data. 
The technique is referred to as the maximum variance event detec- 
tion and azimuth estimation (MVEDAE) scheme. It uses the north 
and east short period data as input. Once an event is detected, 
MVEDAE estimates the azimuth of the source as measured at the 
receiver (clockwise from due north). The MVEDAE scheme is re- 
lated to the Karhunen-Loeve transform (KLT) used in data com- 
pression. Experimental results using this approach with real data 
(supplied by Sandia National Laboratories, Albuquerque) are pre- 
sented. 5 references, 16 figures, 1 table. 


31640 (SAND—85-1243, pp 131-148) Noise levels and 
detection thresholds of RSTN stations during the GSETT. Is- 
raelsson, H. Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 


a 30-May 1, 1985. 
ing the so-called GSETT, or Technical Test of the 


Group of Seismic Experts at the UN Conference on Diarmament in 
Geneva, a considerable effort was made to analyze the recordings 
of three of RSTN stations, RSNY, RSON, and RSSD. Results from 
a preliminary analysis of amplitude measurements of noise and de- 
tected signals at the three RSTNs are presented. Statistical proper- 
ties of the measured amplitudes are studied as a function of wave 
period. Attempts are made to estimate operational noise levels 
taking into account the distribution of the wave period of detected 
weak teleseismic signals. Maximum likelihood techniques are ap- 
plied to estimate thresholds of measured signal amplitudes. The esti- 
mated thresholds are converted into magnitude detection probabili- 
ty curves, and it is found that the 50% magnitude detection thresh- 
olds vary between m/sub b/ 4.4 to 4.8 for short period teleseismic 
P waves and between M/sub s/ 3.9 to 4.9 for long period Rayleigh 
waves. The analysis of the RSTNs is part of a study of all stations 
participating in the GSETT, and the RSTN thresholds are com- 
pared with those of other contributing US stations. 13 figures. 


(SAND—85-1243, pp 150-164) Summary of crust- 
beneath RSTN stations. 


al structure Owens, T.J. (Univ. of 
Missouri, Columbia). Feb 1986. NTIS, PC A16/MF AOI. 
File Number DE86007986. 
In Regional Seismic Test Network research symposium pro- 
aaa _ 30-May 1, 1985. 
ite structure study of all RSTN stations was completed 
by Pn Livermore National Laboratory. This study was un- 
dertaken in order to develop improved techniques for evaluating 
local crustal structure beneath isolated seismic stations such as the 
RSTN and to provide a basis for evaluating the siting procedures 
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used for RSTN stations. A large number of teleseismic P-wave- 
forms recorded on the midperiod RSTN passband were utilized. 
The teleseismic waveform modeling technique involves inverting 
the radial component of stacked, source-equalized receiver func- 
tions in the time domain to estimate the vertical shear velocity 
structure at the site. This paper summarizes the results at RSNY, 
RSON, and RSNT. The receiver functions at these stations are 
quite simple compared to previously published RSCP data, largely 
due to their location in crystalline rocks. At RSNY, a high-velocity 
layer at mid-crustal depths (18-26 km) in the SE back azimuth re- 
sults correlates in depth with a zone of high-amplitude reflections 
found on COCORP profiles 60 km south of RSNY. The RSON and 
RSNT sites are characterized by simple crusts and sharp crust- 
mantle boundaries. The crust beneath RSON appears to have a 
clear division between the upper and lower crust at about 18 km 
depth while this boundary is not well-developed at RSNT. The 
crustal thicknesses at each of these sites are: RSNY, 42-45 km; 
RSNT, 38 km; RSOM, 42 km. 14 figures. 


31642 (SAND—85-1243, pp 165-192) Broadband studies 
of P-Coda and Lg waves for yield estimation. Baumgardt, 
D.R. (ENSCO, Inc., Little Rock, AR). Feb 1986. NTIS, PC 
A16/MF A01. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

This study focused on improving relative yield estimation 
precision using measurements of broadband recordings of P-coda 
and Lg waves. For this purpose a database of broadband and high- 
frequency recordings for P, coda, and Lg waves from the Graefen- 
berg and NORSAR arrays for Soviet explosions and RSTN record- 
ings of NTS explosions was collected and analyzed. Spectral-mag- 
nitude measurements were made on P, P-coda, Lg and Lg-coda 
waves from NTS explosions recorded on the short period and mid- 
period vertical components at the RSTN stations RSSD, RSON, 
RSCP and RSNT. The waveforms are passed through several 
bandpass filters with center frequencies which span the spectral 
band of interest. Two kinds of measurements are being made: peak 
amplitudes on the instantaneous envelope of the filtered trace and 
rms amplitudes on the filtered trace. The magnitude spectra show 
that the P and P-coda spectra are peaked at around 1 Hz whereas 
the Lg and Lg-coda are peaked in the mid-period band at about 0.2 
to 0.5 Hz. As in the case of the Graefenberg broadband data, the 

ignal-to-noise ratio of Lg is about the same in the short- and mid- 
period bands although Lg is stronger relative to the preceding coda 
in the mid-period band than in the short-period band. In general, 
measurements of average amplitudes in long P-coda or Lg time- 
windows are more stable than single-point amplitude measurements. 
Thus, it is concluded that time-averaged envelope or rms amplitude 
measurements of digitally recorded and filtered P-coda and Lg 
waves will provide more precise relative-yield estimates than con- 
ventional single-point P and Lg-amplitude measurements. 20 fig- 
ures. 


31643 (SAND—85-1243, pp 193-209) Surface wave seis- 
mic yields as measured by the Regional Seismic Test Net- 
work. Garbin, H.D. Feb 1986. NTIS, PC A1l6/MF AO1. 
File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

Long-period Rayleigh wave data are used to develop seismic 
yield calibration curves using the RSTN station. Initially, a struc- 
ture is found and the data are windowed so that only the funda- 
mental Rayleigh wave Fourier amplitude is calculated. The Love 
waves associated with these events are assumed to be a result of 
tectonic strain release. These Love waves are used to apply a cor- 
rection to the Rayleigh amplitude to extract the explosive contribu- 
tion. In addition, the strike slip model assumed in the analysis 
should allow for a determination of the strike angle and the F 
factor. 11 figures. 


31644 (SAND—85-1243, pp 213-233) High-frequency 

ions of es and explosions, using RSTN. 
Smith, A.T.; Rodgers, P. Ww. (Lawrence Livermore National 
Lab., CA). Feb 1986. NTIS, PC A1l6/MF AOl. File 
Number DE86007986. 
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In Regional Seismic Test Network research symposium pro- 


“a April 30-May 1, 1985. 

‘or seismic monitoring of a CTBT, properties of the signal- 
to-noise ratio as a function of frequency are a significant issue for 
the detection and discrimination of explosions. As part of the vali- 
dation of RSTN, signal-to-noise properties of Pn, Pg, Sn, and Lg 
for regional earthquakes and explosions using RSNY, RSON, 
RSNT, and RSSD were studied. One concern is the adequacy of 
the high-frequency response of RSTN for explosions; thus, the 
characterization emphasizes the signal properties as a function of 
frequency, distance, and magnitude. The analysis reviewed com- 
plete seismograms for over 100 earthquakes, selected events with 
good signal-to-noise, and performed a spectral analysis on the win- 
dowed pre-event noise and seismic phases. Explosions are primarily 
quarry blasts and shots from the 1984 Maine Experiment conducted 
by the USGS. A typical earthquake at 300 km and magnitude 2.8 
has its peak signal-to-noise ratio at 8 Hz for Pn and Pg, 6 Hz for 
Sn, and 4 Hz for Lg, although significant variations occur between 
specific events and stations, and along different paths. Quarry blasts 
have their best signal-to-noise for P at significantly higher frequen- 
cies, 15 Hz or higher in most cases. The analysis is then limited by 
the bandwidth of the RSTN data. On the other hand, a two-ton 
short associated with the Maine experiment gave a peak signal-to- 
noise at 6 Hz for Pn along a 300-km path to RSNY. Here the signal 
decays as f-* in amplitude, while the noise generally decays at f-? 
above 3 Hz. Different peak frequencies are probably related to dif- 
ferent source conditions. Preliminary results suggest a significant 
difference between earthquakes and explosions within the frequency 
bandwidth of RSTN. To describe the characteristics of the explo- 
sions, further observations are necessary at frequencies higher than 
15 Hz. 16 figures. 


31645 (SAND—85-1243, pp 234-260) High-frequency 
seismic-noise characteristics at four UK-type arrays. Bache, 
T.C.; Marshall, P.D.; Young, Y.B. (Science Applications 
International Corp.). Feb 1986. NTIS, PC A16/MF A011. 
File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 


a 30-May 1, 1985. 

seismic noise spectra between 1 and 8 Hz were studied 
for four medium-aperture arrays in Scotland (EKA), Canada 
(YKA), Australia (WRA) and India (GBA). The noise is well-re- 
solved over this frequency band except for WRA, where the data 
are contaminated by system noise above 4 Hz. The quietest stations 
are WRA and YKA, with EKA having by far the highest noise 
levels. The noise at these four stations is compared to that from 
seven other digital stations capable of resolving high-frequency 
noise characteristics (Lajitas, NORSAR and five RSTN stations). 
These eleven stations include six single-sensor borehole stations and 
five arrays of surface stations at ten widely separated locations. One 
of the RSTN stations (RSNT) is quite close to the YKA array, 
giving the opportunity to compare surface array and borehole noise 
characteristics. The main difference is at high frequency (>4 Hz), 
where the RSNT noise appears to be smaller. Nearly all the noise 
power spectra decrease with constant slope (versus log frequency) 
above 3 Hz. The exception is the noise at GBA, where the spec- 
trum is not linear, but flattens above 4 Hz. This is not due to 
system limitations, but is apparently due to locally generated high- 
frequency noise trapped near the surface. 19 references, 12 figures, 
1 table. 


31646 (SAND—85-1243, pp 261-278) Sandia high-fre- 
quency seismic pro status. Durham, H.B. Feb 1986. 

NTIS. x Al6/MF A01. File Number DE86007986. 
Regional Seismic Test Network research symposium pro- 


ceeding A 1, 1985. 
Agi 30a HP seismic project was initiated approximately 


one year ago with an evaluation of existing seismic instrumentation 
performance in the high-frequency region (10 Hz to 100 Hz). From 
this evaluation, three instrument types were selected for subsequent 
use. The instrument types are: 1-GS13; 2-GS21; and 3-S750/S750A. 
High-frequency seismic data are currently being acquired at the 
SMU/DARPA/DOE seismic site near Lajitas, Texas. Data are ac- 
quired using GUS digitizers and an LSI-11-based acquisition and 
analysis system. This system provides a capability of acquiring data 
from 10 seismic channels and 3 ancillary channels. Data are ac- 
quired at a 250-sample/second rate providing data at frequencies up 
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to 100 Hz. A summary of data acquired to date is presented. These 
data are related to a variety of high-frequency issues and are dis- 
cussed in relation to a high-frequency seismic monitoring capability. 
12 figures, 4 tables. 


31647 (SAND—85-1243, pp 279-291) Seismic validation 
of the RSTN: earth and system noise. Rodgers, P.W.; Nakan- 
ishi, K.K.; Taylor, S.R. (Lawrence Livermore National 
Lab., CA). Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 


——- April 30-May 1, 1985. 

ical component earth noise power spectra in the range 
0.1 to 16 Hz for the RSTN stations are presented. The data are 
based on five separate 8-minute time windows. The slopes above 1 
Hz vary approximately as omega™? in displacement amplitude. 
RSTN had the lowest average noise at 1 Hz. The effects of aliasing 
and quantizing noise on the RSTN short-period band were exam- 
ined using synthetic seismograms. Quantizing noise was represented 
by a time series with a random +/- 1 LSB. The quantizing noise 
power density spectrum is found to be considerably below the Laji- 
tas noise model at all frequencies. Aliasing was tested by computing 
a synthetic noise spectrum as recorded through an RSTN short- 
period pass band. The time series was sampled at 40 and 200 Hz 
and processed in the usual manner. A comparison of the resulting 
power density spectra showed that the effects of aliasing are notice- 
able only for frequencies greater than 18 Hz. The system noise of 
the KS-36000 and S-750 above 1 Hz is estimated using data ob- 
tained during a switch of the instruments. The estimate assumes 
wide sense stationarity of the earth noise above 1 Hz over a 16-sec 
time interval. Above 10 Hz, the results agree roughly with the the- 
oretical noise models published earlier. 8 figures, 1 table. 


31648 (SAND—85-1243, pp 292-307) Standard method 
for seismic spectral estimates. Stearns, S.D.; Harris, D.B. 
Feb 1986. NTIS, PC A1!6/MF AOI. File Number 
DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

are included in the following four areas: (1) power 

spectra of stationary time series; (2) spectral plots; (3) prewhitening 
of stationary time series; and (4) SNR measurements during events. 
7 figures, 1 table. 


31649 (SAND—85-1243, 308-317) —— on 
more National Laboratory's array 

D.; Followill, F.; Broadwater, C.; Rock, D.; Ta Dr Tapley, B 
(Lawrence Livermore National Lab., CA). Feb 198 

PC A16/MF A0O1. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

In the summer of 1983 the Seismic Monitoring Research 
Program at LLNL, working in cooperation with the DOE Nevada 
Operations Office, deployed a 13-element array around the RSTN 
station RSCP. The purpose of the deployment was to compare the 
detection and location performance of a small-aperture array with 
that of the existing three-component RSTN station. During the 
month-long deployment, 3 NTS events, at least 30 local mining 
events with high SNR, 6 teleseisms, and a large amount of noise 
data were recorded. Characteristics of events in this region are de- 
scribed. Detection and location results and other measurements of 
array performance are reported. These results indicate that array 
performance is considerably better than that of single three-compo- 
nent stations. This experience at RSCP highlighted a difficult CTB 
verification problem: that of monitoring a large number of events in 
an area of intense mining activity. Implications of observed array 
performance for CTB verification in such areas are explored brief- 
ly. 8 figures. 


31650 (SAND—85-1243, pp 320-337) Broadband differ- 
ential attenuation measurements ot aoe 
North America. Taylor, S.R.; Bonner, B.P.; Zandt, G. 
rence Livermore National Lab., CA). Feb 1986. NTI 5 PC 
A16/MF A01. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 
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Differential attenuation (ot*) measurements of teleseismic P 
and S waves were made in the frequency range of 0.05-5.0 Hz 
across North America using broadband seismic data from DOE's 
Regional Seismic Test Network and LLNL’s Basin and Range net- 
work. Data from 25 events were analyzed by first assuming fre- 
quency-independent Q. The observed regional variations for (ot*) 
are consistent with previous studies and show greater attenuation 
for stations in the Basin and Range relative to those in shield re- 
gions of North America. A significant component of bulk attenu- 
ation appears at frequencies above about 0.5 Hz in both the Basin 
and Range and shield. The second part of the analysis involved an 
extension to an absorption band attenuation model for both P and S 
waves using signals from four high-quality events. Comparisons be- 
tween the Basin and Range and shield are made by stacking spec- 
tral ratios. Comparisons of the observations with different types of 
geophysical data and with laboratory attenuation data lead to the 
conclusion that different dissipative mechanisms may be acting in 
the upper mantle beneath the Basin and Range and shield. In the 
presence of scattering, a decrease in the apparent S to P attenuation 
should be observed at higher frequencies, which is consistent with 
the observations. Scattering effects are important above approxi- 
mately 2 Hz for P and 1 Hz for S, and demonstrated by the delay 
of high-frequency energy and a decrease in signal-to-noise ratio. 


31651 (SAND—85-1243, pp 338-361) Analysis of broad- 
band teleseismic body waves, using the RSTN. Stump, B.W. 
(Southern Methodist Univ., Dallas). Feb 1986. S, PC 
A16/MF AO1. File Number DE86007986. 

In Regional Seismic Test Network research symposium pro- 
ceedings, April 30-May 1, 1985. 

Information is presented from analyses of the following: (1) 
data processing schedule; (2) teleseismic high-frequency body 
waves from explosions; (3) high-frequency scattered body waves at 
teleseismic distances; (4) teleseismic broadband body waves from 
earthquakes; (5) high-frequency, mid-band, and long-period 3-com- 
ponent shear-wave observations; and (6) utility of RSTN data. 20 
figures, 1 table. 


31652 (UCID—21047) Seismic site selection at high fre- 
quencies: A case study. Smith, A.T. (Lawrence Livermore 
National Lab., CA (USA)). 22 Apr 1987. Contract W-7405- 
ENG-48. 155p. NTIS, PC A08 A01; 1; GPO Dep. File 
Number DE87009081. 
A viable in-country seismic network for monitoring test ban 
treaties depends upon our ability to select suitable sites for seismic 
stations. Effective high frequency stations (greater than 10 Hz) rely 
on the premise that quiet sites with very low seismic noise and ex- 
cellent signal-to-noise can be found throughout the Soviet Union. 
In this report the author outlines a case study of site selection 
within the Midwestern United States. These are not quiet sites, but 
are representative of agricultural regions and indicate the sensitivity 
of high frequencies to cultural noise. Based on this study, site selec- 
tion procedures designed for short-periods are inadequate for high 
frequencies. Above 10 Hz strong spectral lines from mechanical 
sources and diurnal variations dominate the seismic noise; this cul- 
tural noise might obscure narrow-band spectral reinforcements 
which often characterize P/sub n/ signals for large chemical explo- 
sions. Thus, interference from narrow-band spectral noise would 
reduce the promise of high frequencies as a discriminant for decou- 
pled explosions - our inability to discriminate numerous large 
mining blasts would give many unidentified events. To eliminate 
the offending noise sources requires a large increase in their dis- 
tance from a prospective seismic station. For example, the mini- 
mum distance from an active quarry must increase to between 40 
and 90 kilometers; the previous recommendation for RSTN stations 
is 5 kilometers. A borehole will not necessarily lower the high-fre- 
quency cultural noise. Only by emphasizing remote stations sites 
can the prerequisite quiet sites be located and exploited for seismic 
verification using high frequencies. 
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31653 (CONF-8510249—Vol.1, pp 67-74) 

of European environmental satellites. Honvault, C. (Europe- 
an Space Agency, Paris, France). 1985. NTIS, PC A24/MF 
A01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Since 1972, the European Space Agency has been develop- 
ing a program of Earth Observation Satellites, the first element 
being a meteorological mission. The geostationary meteorological 
satellites - Meteosat, of which the first model was launched in 1977, 
will continue to operate until 1995. In addition to classical meteoro- 
logical short term forecasting, the image data provided by the satel- 
lites are used for many objectives, such as: (1) extraction of relative 
Sea Surface Temperature for assistance to fisheries in various areas; 
(2) solar radiation mapping; (3) operational processing of global ra- 
diation field at ground level over Central Europe; (4) quantitative 
estimates of ash plumes from volcanoes; (5) dry day, drought and 
rainfall products for Africa; (6) drought and agro-environmental 
monitoring in the Sahel region; (7) programming image taken by 
remote sensing polar satellites; (8) definition of precipitation; and 
(9) now and long term weather forecasting. The Agency is deeply 
involved in the preparation of the applications of the ERS-1 satel- 
lite to be launched in 1989. The applications include: medium term 
weather and sea state forecasts for (1) off shore activities; (2) ship 
routing and safety improvements; and (3) management of fish re- 
sources. 8 references, 1 table. 


31654 (DOE/ER/60149—T1) Megameter-scale atmos- 


pheric transport and dispersion: report. Baer, F.; Hol- 
land, J.Z. (Maryland Univ., College Park (USA). Dept. of 
Meteorology). Dec 1986. Contract AS05-83ER60149. 4ip. 
(SR—86-45). NTIS, PC A03/MF A001; 1; GPO Dep. File 
Number DE87010405. 

This 3-year research (1983 to 1986) effort designed and eval- 
uated the Cross Appalachian Tracer Experiment (CAPTEX) and 
follow-on field experiments on megameter-scale atmospheric trans- 
port and dispersion. Procedures for testing atmospheric transport 
and dispersion models are discussed in light of the meteorological 
aspects of air pollution impact assessment on the megameter scale. 


31655 (DOE/ER/60262—1) Synoptic-scale assessment of 
surface runoff: Final report for period July 1, 1984-September 
30, 1986. White, D.A.; Petersen, G.W.; Eyton, J.R.; Knight, 
C.G. (Pennsylvania State Univ., University Park (USA). 
Office for Remote Sensing of Earth Resources). Feb 1987. 
Contract FG02-84ER60262. 13lp. NTIS, PC A07/MF A011; 
1; GPO Dep. File Number DE87008613. 

The development and validation of a methodological ap- 
proach to predicting surface runoff over large regions is consid- 
ered. The Soil Conservation Service runoff curve number proce- 
dure was modified to allow for areal variation of land use and land 
cover, soils, and rainfall over a regular-gridded network. Ten rain- 
fall events, from the period 1973-1980, were selected to estimate 
runoff for the Mahantango Creek watershed (162 sq. mi) in south- 
central Pennsylvania. It was found that in large magnitude events, 
runoff was severely underestimated, while in smaller events both 
over- and underestimation occurred. Error sources arising from 
both data input and model structure are qualitatively assessed. It is 
concluded that the synoptic methodology is useful for providing an 
initial assessment of high runoff areas for further detailed hydrolog- 
ic investigation. 
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31656 (ESA-SP—54-VOL-1) Proceedings of the 1986 
international geoscience and remote sensing symposium 
(GARSS '86) on remote sensing: today’s solutions for 
tomorrow's information needs, volume 1. Guyenne, T.D.; 
Hunt, J.J. (European Space Agency, 75 - Paris (France). 
Aug 1986. 752p. (EEE—86CH2268-1-VOL-1; LC—86- 
80109-VOL-1; ETN—87-98535; CONF-860997—Vol. 1). 
NTIS, PC A99/MF E03; ESA, Paris, France, 3 volume set 
$90 Member States, AU, CN, and NO (+20% others). 

From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 

New instruments with enormous information gathering abili- 
ties are being planned to provide data from all parts of the spec- 
trum. New data processing and storage hardware, combined with 
fundamental advances in information systems concepts and algo- 
rithms are awaiting the research efforts to mold them for special 
use. Some topics covered in the proceedings are: Optical and infra- 
red remote sensing systems; information transfer and Third World 
development; wave target interaction mechanisms; microwave 
remote sensing of sea ice; ERS-1 sensor performance, calibration, 
and data validation; geophysics; imaging spectrometry; image anal- 
ysis systems; ocean radar scattering; marginal ice zone remote sens- 
ing; geomorphology; SAR applications; geology; multispectral 
image analysis; ocean wind scatterometry; passive microwave sens- 
ing; radar mapping and land use; meteorology and atmospheric 
sounding; and radar instrumentation. 


(ESA-SP—54-VOL-2) Proceedings of the 1986 
international geoscience and remote sensing symposium 
(GARSS' 86) on remote sensing: today’s solutions for 
tomorrow's oe needs, volume 2. Guyenne, T.D.; 
Hunt, J.J. (European Space Agency, 75 - Paris (France). 
Aug 1986. 388p. (IEEE—86CH2268-1-VOL-2; LC—86- 
80109-VOL-2; TeTN—87.98536; CONF-860997—Vol.2). 
NTIS, PC A17/MF A0O1; ESA, Paris, France, 3 volume set 
$90 Member States, AU, CN, and NO (+20% others). 

From IGARSS ‘86 symposium; Zurich, Switzerland (8 Sep 
1986). 

Remote sensing applications to agriculture; image processing 
methodology; active microwave sensing of the ocean; passive 
microwave sensing of vegetation and soils; radar forestry; hydrolo- 
gy; imaging radar missions; SAR observation of ocean waves; land 
analysis with optical sensors; and SAR system considerations were 
discussed. 


31658 (LA-UR—87-1202) Divergence and vorticity in the 


Rocky Mountain Plateau circulation. Barr, S. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 26p. (CONF-8608175—1). NTIS, PC A03/MF AOj; 1; 
GPO Dep. File Number DE87008991. 

From Workshop on acid deposition in Colorado; Pingree 
Park, CO, USA (13 Aug 1986). 

This paper describes an effort at empirical analysis of the 
available ROMPEX wind data with emphasis on the divergence 
and vorticity magnitudes and patterns. 


31659 (ORNL/TM—10304) Sensitivity analysis of the 
emission module of the “Commercial and Residential Energy 
Use and Emissions Simulation System” (CRESS). Trow- 
bridge, L.D. (Oak Ridge National Lab., TN (USA)). May 
1987. Contract AC05-840R21400. 47p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87009775. 

A sensitivity analysis of MODEL6, the final component of 
the Argonne National Laboratory's Commercial and Residential 
Energy Use and Emissions Simulation (CRESS) has been carried 
out using automated sensitivity analysis tools developed at Oak 
Ridge National Laboratory. MODEL6 projects emissions of five 
fossil energy-related atmospheric pollutants by assuming emission 
will be proportional to a related economic activity level adjusted 
for changes in emission factors. Sensitivities of projections of aggre- 
gated emissions to the economic driver parameters and to param- 
eters related to emission factor changes are presented in this report. 
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31660 (UCRL—95060) Atmospheric optical effect of aer- 
osols in large fires. Porch, W.M.; Atherton, C.S.; Penner, 
J.E. (Lawrence Livermore National Lab., CA (USA)). 7 
Apr 1987. Contract W-7405-ENG-48. 6p. (CONF- 
8704105—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87008845. 

From 9. American Meteorological Society's conference on 
fire and forest meteorology; San Diego, CA, USA (21 Apr 1987). 

The relative concentration of submicron and supermicron 
size particles and high turbulence in large fire plumes can radically 
change the aerosol size evolution in the fire plume. These size 
changes affect the potential for visibility reduction and long range 
transport. We have developed a coupled hydrodynamic plume aer- 
osol coagulation model including condensation in the first hour of 
the aerosol evolution in the fire. We have extended aerosol plume 
evolution calculations beyond the first hour of the plume to several 
days transport times. This was done with a 10 level model with 
parameterized vertical and horizontal diffusion, sedimentation and 
coagulation. The optical effects of the evolving concentration and 
size distributions were modeled assuming Mie scattering and ab- 
sorption. We have also tested the hydrodynamic part of the model- 
ing with wind convergence measurements in a large jet fuel pool 
fire. These studies have pointed to the potential importance of su- 
permicron scavenging of submicron aerosol by turbulent processes 
in the active fire plume. 


31661 Rompex: The Rocky Mountain 

of 1985: Preliminary assessment. Reiter, E.R.; Sheaffer, J.D.; 
Bossert, J.E.; Fleming, R.C.; Clements, W.E.; Lee, J.T.; 
Barr, S.; Archuleta, J.A.; Hoard, D.E. (Colorado State Uni- 
versity, Fort Collins, CO 80523). Bulletin of the American 
Meteorological Society; 68: No. 4, 321-328(Apr 1987). 

During the late summer of 1985 a field experiment was con- 
ducted toinvestigate mountaintop winds over a broad area of the 
Rocky Mountainsextending from south central Wyoming through 
northern New Mexico. Theprincipal motivation for this experiment 
was to further investigate anunexpectedly strong and potentially 
important wind cycle observed atmountaintop in north central Col- 
orado during August 1984. These windsfrequently exhibited noctur- 
nal maxima of 20 to 30 m x s“! from southeasterly directions and 
often presisted for eight to ten hours. It appear that these winds 
originate as outflow from intense mesoscale convective systems that 
form daily over highland areas along the Continental Divide. How- 
ever, details of the spatial extent and variability of these winds 
could not be determined from “routine” regional weather data that 
are mostly collected in valleys. Although synoptic conditions 
during much of the 1985 experiment period did not favor diurnally 
recurring convection over the study area, sufficient data were ob- 
tained to verify the regional-scale organization of strong convective 
outflow at mountaintop elevations. In addition, the usefulness and 
feasibility of a mountain-peak weather-data network for routine 
synoptic analysis is demonstrated. 


31662 Volcanic effects on turbidity and irradiances and 
their dependence on surface wind direction. Ryznar, E. (De- 
partment of Atmospheric and Oceanic Science, The Univer- 
sity of Michigan, Ann Arbor, MI 48109). Journal of Applied 
Meteorology; 26: No. 2, 255-262(Feb 1987). 

Solar irradiances, atmospheric turbidity and meteorological 
variables measured at the University of Michigan are analyzed to 
determine effects of the 30 m wind direction on irradiance and tur- 
bidity changes caused by the El Chichon volcanic cloud. Results 
for the period with the largest volcanic effects, from 26 October 
1982 through mid-June 1983, are compared with results for the 
same eight-month period in 1979—1980, 1980—1981, 1981—1982 
and 1983—1984. 





4389 / ERA-12/15 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 29964, 29965, 29983, 30070, 30285, 30469, 
30473, 30948, 31029, 31200, 31210, 31233, 31234, 31724, 31729, 31731, 31732, 
31733, 31994, 32004, 32008, 32043 


(AD-A—177375/3/XAB) Development and charac- 


ugust 
inangeli, R.E. (Signal 
IL (USA)). Feb 1987. 27p. NTIS, PC A03/MF AOl. 

The objective of this project was the development and char- 
acterization of low-temperature catalysts for removal of toxic 
chemical agents from air. Collective protection systems are being 
developed that depend on the catalytic destruction of chemical and 
biological agents. This method of air purification offers several po- 
tential advantages over conventional absorption systems, but suc- 
cessful development will require highly active catalysts which can 
function at temperatures as low as 250 C in order to minimize 
weight, volume, and energy requirements. The objective of this re- 
search has been the identification of such catalysts by the determi- 
nation of the important catalyst characteristics that affect the rate 
of destruction of a wide range of chemical agents and agent simu- 
lants, including cyanogen chloride (CK), hydrogen cyanide (AC), 
phosgene (CG), and dimethyl methylphosphonate (DMMP), by 
catalytic oxidation and/or hydrolysis. Catalytic destruction of CG 
was achieved at temperatures as low as 75 C and of CK as low as 
150 C. The best catalysts identified for conversion of AC and 
DMMP showed high initial activity at 250 C. 


31664 (AERE-R—12410) Acid deposition at elevated 
sites. A review. Hough, A.M. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Environmental and Medical 
Sciences Div.). Nov 1986. 59p. (CONF-8609193—4). H.M. 
Stationery Office, London, price Pound 6.00. 

From NATO advanced research workshop on acid deposi- 
tion processes at high elevation sites; Edinburgh, UK (8 Sep 1986). 

To be published in the proceedings by D. Reidel, Dortrecht. 

A discussion of the chemical processes which lead to the 
formation of atmospheric acidity is presented. These include gas 
and aqueous phase chemistry, heterogeneous equilibria, and scav- 
enging by aerosol particles and cloud droplets. Sulfur oxides, nitro- 
gen oxides and hydrocarbons all play important roles in these proc- 
esses, and the ratio between the concentrations of nitrogen oxides 
and non-methane hydrocarbons is important in determining the 
photochemical behaviour of an airmass, and its oxidising potential. 
The mechanisms for dry, wet and occult deposition are presented, 
together with a discussion of the contribution made to dry deposi- 
tion rates by the nature of the surface and how these rates vary 
over the diurnal cycle. The heterogeneous processes which contrib- 
ute to the wet deposition of acidity, such as cloud entrainment, 
droplet scavenging, rainout and washout, are less well understood 
than those for dry deposition. For long-term (yearly) deposition 
fields, then model results and observations can be in good agree- 
ment, but on a daily basis, the inhomogeneities in both the atmos- 
pheric conditions and the terrain, which are associated with many 
elevated sites, render most large-scale models inadequate and dic- 
tate that many measurements are non-representative. 


31665 (CONF-841034—Vol.2, pp 1177-1188) SPOT 

images: how they are obtained and their applica- 
tions. Guichard, H. 1984. NTIS, PC A99/MF AO0Ol. File 
Number DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The theoretical study shows the possibility of determining 
points with a truly cartographic value which depends first of all on 
the steadiness of the satellite. One can think that the holding and 
measuring specifications will be honored and that the particularly 
interesting results which have been exhibited will soon become a 
reality. 
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31666 -(CONF-8509395—Vol.2, pp 563-568) Air pollut- 
ant deposition measurement on d ecosystems, Fleck- 
enstein, J.; Jaeger, H.J. (Bundesforschungsanstalt fuer Land- 
wirtschaft, Braunschweig, Germany, F.R. Inst. fuer Produk- 
tions- und Oekotoxikologie). 1985. (In German). NTIS (US 
Sales Only), PC A21. File Number DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2). 

The deposition of air pollutants was measured in grassland 
ecosystems of the Federal Republic of Germany. The concentration 
of mercury oxide, lead and cadmium was monitored. The results 
are discussed and show that mercury dioxide is one of the main fac- 
tors, which is damaging trees directly. 


31667 (ECN—87-019) Determination of sulfur dioxide in 
ambient air by means of a computer-controlled thermodenuder 
system. Slanina, J.; Keuken, M.P.; Schoonebeek, C.A. 
(Netherlands Energy Research Foundation, Petten). Feb 
1987. 19p. ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

An automatic thermodenuder system for the measurement of 
SO/sub 2/ is described. Air is sampled by Cu/CuO coated denuder 
tubes. By heating the denuders to 800 degrees C, SO/sub 2/ is lib- 
erated and detected by a standard monitor. For a sampling time of 
30 minutes the limit of detection is 0.1 and 0.015 microg./m/sup 3/ 
SO/sub 2/ for a pulsed-fluorescence and a flame-emission monitor 
respectively. For both instruments the response is linear up to 100 
microg./m/sup 3/. Sulfuric acid, sufate aerosols and organic sulfur 
compounds like CS/sub2/, COS and dimethylsulfide do not inter- 
fere at concentrations up to 100 microg./m/sup 3/. Interference of 
H/sub 2/S can be eliminated by a NaHSO/sub 4//Ag/sub 2/SO/ 
sub 4/ coated predenuder placed in the sample line. The measure- 
ment of SO/sub 2/ concentrations at background levels or the de- 
termination of dry deposition velocities by measurement of SO/sub 
2/ gradients are obvious applications. 3 figs., 6 tabs., 6 refs. 


31668 (ESA-SP—54-VOL-3, pp vp) Use of TMS/TM 
data for mapping of forest decline damage in the northeastern 
United States. Rock, B.N.; Vogelmann, J.E. Aug 1986. 
NTIS, PC A21/MF A011; ESA, Paris, France, 3 volume set 
$90 Member States, AU, CN, and NO (+20% others). 
(IEEE—86CH2268-VOL-3; LC—86-80109; ETN—87- 
98537; CONF-860997— Vol.3). 

From IGARSS '86 symposium; Zurich, Switzerland (8 Sep 
1986). 

Remote sensing systems were used to monitor forest decline 
damage suspected of being due to air pollution. Field activities and 
aircraft overflights were centered on montane spruce/fir forest 
sites. Using aircraft data acquired with the Thematic Mapper Simu- 
lator (TMS) and LANDSAT Thematic Mapper (TM) during the 
growing season, extensive areas of forest decline damage were ac- 
curately mapped. Seven levels of decline damage are discrininated 
and mapped and the levels of discriminated damage agree well (rsq- 
0.94) with visual assessment conducted on the ground. New areas 
of high damage were discovered. A band ratio (TM5/TM4) is most 
useful in discriminating and quantifying the various levels of forest 
decline damage. 


31669 (IVL-B—812) IVL conference of 1986 on gas puri- 
fication - organic compounds. Summary of technical lectures. 
(Swedish Environmental Research Inst., Stockholm). Mar 
1986. 82p. (In Swedish). (CONF-8601120—Summ.). NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
DE87752035. 

From IVL conference on gas purification - organic com- 
pounds; Stockholm, Sweden (16 Jan 1986). 

The main topic of the conference comprised the presentation 
of new technique for gas purification to control emissions of organ- 
ic compounds to the outside environment. New adsorbent materials, 
such as polymer types and zeolites, are becoming a complement 
and alternative to activated carbon. Combustion with lower energy 
demand and bio filter open new possibilities to treat very large air 
flows of low concentration. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
§002 Chemicals Monitoring And Transport 


31670 (N—87-18248) Space opportunities for tropospher- 
ic chemistry research. Levine, J.S. (National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center). Feb 1987. 92p. (NASA-CP—2450; L— 
16250; NAS—1.55:2450; CONF-8509394—). NTIS, PC 
A05S/MF AOl. 

From Space opportunities for tropospheric chemistry re- 
search; New York, NY, USA (9 Sep 1985). 

The objective of this workshop was to assess future techno- 
logical and scientific directions for measurements of tropospheric 
trace gases and aerosols from space. Various instrument technol- 
ogies were considered including spectrometry, gas correlation filter 
radiometry, spectral radiometry, and lidar. 


31671 (NILU-F—16/84) Long range transport of polycy- 
lorinated hydrocarbons to the Arctic. Oehme, M.; Ottar, B. 
(Norsk Inst. for Luftforskning, Lillestroem). 1984. 9p. 
(CONF-8405431—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87752006. 

From 3. symposium of arctic air chemistry; Toronto, Canada 
(7 May 1984). 

Air samples from the Arctic are analysed and air transport 
throughout the year over the area is studied. Chemical observations 
are made and the contents of polychlorinated hydrocarbons deter- 
mined and compared to contents at Lillestroem, Norway. Some im- 
portant pollutants in the category particularly studied such as hex- 
achlorobenzene and hexachlorocyclohexene. The measurements 
show that organic air pollutants are brought into the Arctic togeth- 
er with other pollutants and deposited by precipitation and dry de- 
posistion. In summer the air concentrations of the more volatile 
compounds seem to be significantly influenced by sublimation of 
previously deposited materials. The different content of organic 
compounds can be used to trace the origin of the polluted air 
masses. The number of components which can be analysed with the 
mass spectrometric techniques used, is much larger than indicated 
by the data mentioned here. It seems probable that an accumulation 
of polychlorinated hydrocarbons and other chemically stable and 
volatile components does take place in the Arctic. So far this has 
been demonstrated only for some of the more volatile components. 
2 tables, 10 references, 7 drawings. 


31672 (NILU-OR—41/85) Relative contribution of air 
pollutants from various sources to man and the environment. 
Final report - MIL 14. Sivertsen, B. (ed.). (Norsk Inst. for 
Luftforskning, Lillestroem). Aug 1985. 10lp. NTIS (US 
Sales Only), PC A06/MF A0Ol1. File Number DE87752146. 

The main objective of this project was to quantify the envi- 
ronmental impact of air pollutants from energy production relative 
to other air pollution sources. The main conclusions, based upon 15 
sub-projects are: The 50/sub 2/ exposures to the population of the 
capitals Helsinki, Oslo and Stockholm are mainly due to heat and 
energy production (48-81%). The NO /sub (/x) exposures to the 
populations of the same cities and Gothenburg are mainly due to 
vehicular traffic (about 31-80%). The relative contribution to the 
exposures of toxic metals is dependent on the metal and the area 
considered. The total suspended particulate matter, collected on fil- 
ters, originates from energy sources (ca 20%), traffic (dependent 
upon sampling location, but about 30% on the average) and long- 
range transport or background air pollution (about 40% on the av- 
erage). In Oslo the estimated total population exposure to PAH 
(polycyclic aromatic hydrocarbons) is attributed to coal and fuel oil 
combustion (50%), traffic emissions (24%) and background or long- 
range transport (21%). 29 figures. 57 references. 


31673 (PB—87-154621/XAB) Observations of plume dis- 
persion in complex terrain by NOAA (National Oceanic and 

Administration) lidar during the 1984 full-scale 
plume study at Tracy Power Plant. Technical memo. Troxel, 
S.W.; Eberhard, W.L.; Carlson, S.L. (National Oceanic and 
Atmospheric Administration, Boulder, CO (USA). Wave 
Propagation Lab.). Dec 1986. 78p. (NOAA-TM-ERL- 
WPL—142). NTIS, PC A05/MF AO1. 

The NOAA Wave Propagation Laboratory operated a lidar 
as part of the Full Scale Plume Study conducted in August, 1984 at 
Tracy Power Plant near Reno, Nevada. This was the final experi- 
ment of the Complex Terrain Model Development project under 
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the direction of EPA. The lidar performed cross-sectional scans of 
an oil-fog tracer released from a 91-m stack during stable nighttime 
conditions in complex terrain. The experiment site and the lidar’s 
operational configuration are described. Methods used in reducing 
the lidar data are also presented. Data are available on digital mag- 
netic tape for 4519 individual plume cross-sections and 433 hour- 
averaged plume cross sections. The formats of these archive tapes 
are documented here. Computer-generated graphs of the hour-aver- 
aged 2-D oil fog distributions and of parameters from the individual 
plume scans are also available. 


31674 (PB—87-154639/XAB) Contributions by Wave 
Propagation Laboratory to EPA’s (Environmental Protection 
Agency's) complex-terrain model-development project. Techni- 
cal memo. Eberhard, W.L. (National Oceanic and Atmos- 
pheric Administration, Boulder, CO (USA). Wave Propaga- 
tion Lab.). Dec 1986. 32p. (NOAA-TM-ERL-WPL—143). 
NTIS, PC A03/MF AOI. 

The Wave Propagation Laboratory (WPL) participated in 
the Environmental Protection Agency’s Complex Terrain Model 
Development Project, whose objective is development of numerical 
air-quality models valid in complex terrain. Particular attention was 
given to impaction of elevated plumes on high terrain during stable 
(nocturnal) conditions. WPL operated a plume-mapping lidar, 
acoustic sounders (some with Doppler capability), sonic anemo- 
meters, a tethered sonde, and crosswind optical anemometers. 
Measurements were usually displayed in real time for experimental 
guidance and later processed with quality assurance for quantitative 
analysis. A synopsis of data acquisition and archiving is given for 
each experiment, including a review of the results of scientific anal- 
yses already completed. 


31675 (PB—87-155578/XAB) Guidance document for 
Subpart F air-emission monitoring - land-disposal toxic air 
emissions evaluation guideline. (Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste). 1 
Dec 1981. 94p. NTIS, PC A05/MF AO1. 

The manual presents a procedure for assessing the impact of 
hazardous air emissions from disposal facilities on the downwind 
population. The report is prepared to provide the facility owner or 
operator and the permit writer guidance on evaluating the perform- 
ance of facility design, and preparation and analysis of the permit 
application. The manual will also provide a quantitative tool for the 
rational evaluation of hazardous air emissions from land-disposal fa- 
cilities, and for prediction of ambient air quality of hazardous-waste 
components. 


31676 (PB—87-155917/XAB) Description of UNAMAP 
(User's Network for Applied Modeling of Air Pollution) (Ver- 
sion 6). Environmental research brief. Turner, D.B.; Bender, 
L.W. (Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Atmospheric Sciences Research Lab.). 


an 1986. 14p. (EPA—600/M-86/027). NTIS, PC A02/MF 
AOl. 


See also PB—86-222361. 

UNAMAP (VERSION 6) represents the 1986 update to the 
User’s Network for Applied Modeling of Air Pollution. UNAMAP 
consists of an ASCII magnetic tape containing FORTRAN codes 
and test data for 25 air-quality simulation models as well as associ- 
ated documentation. The tape and documentation are available as a 
single package from NTIS (Accession Number PB86-222 361). This 
provides technical transfer of these models from the Environmental 
Protection Agency to model users. 


31677 (PB—87-156691/XAB) Progress in the prevention 
and control of air pollution in 1985, Final report. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Control Programs Development Div.). Jan 1987. 
90p. (EPA—450/2-87/002). NTIS, PC A05/MF A0O1. 

See also PB—86-139599. 

The report addresses the progress made in the prevention 
and control of air pollution in 1985. It covers the areas of air qual- 
ity trends and monitoring, developing of air quality criteria and 
standards, the status of State implementation plans, the control of 
stationary and mobile source emissions, enforcement, and litigation. 
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The report is the annual report of the Administrator of EPA to the 
Congress in compliance with Sections 313, 202(b)(4), and 306 of the 
Clean Air Act, as amended. 


31678 (PB—87-157327/XAB) Tree-ring research in an 
integrated watershed study of acid-deposi 

search report (Final). Kincaid, W.B.; Nash, 

State Univ., Tempe (USA)). 10 May 1986. 24p. NTIS, PC 
A02/MF AO1. 

A tree-ring study was conducted in conjunction with the in- 
tegrated watershed study of acid deposition effects at Emerald 
Lake. Tree cores were collected from western white pine and lod- 
gepole pine. Age trends were removed from crossdated ring-width 
series, which were then combined into chronologies. Both chro- 
nologies revealed historical periods of reduced growth within the 
last four centuries, but no evidence of an obvious decline currently 
occurring. However, it is possible that there are subtle effects of air 
pollution present that are masked by the currently more-limiting in- 
fluence of climate. Recommendations for further study were made. 


31679 (PB—87-157418/XAB) Evaluation guidelines for 
toxic air emissions from facilities: technical re- 
source document for air and control. 
vironmental Protection Agency, Washington, DC 
SA). Office of Solid Waste). Aug 1981. 447p. NTIS, PC 
A19/MF AOl1. 

The manual presents procedures for assessing the impact of 
hazardous air emissions from disposal facilities on the downwind 
population for air monitoring, and for evaluating the control tech- 
— for treating toxic chemicals. The report is prepared to pro- 

vide guidance to the facility owner or operator and the permit 
writer on evaluating the performance of facility design and prepara- 
tion and analysis of the permit application. 


(PB—87-157566/XAB) a aerosols at the 


ic and Atmospheric Administration, Silver Spring, MD 
(USA). Air Resources Lab.). Dec 1986. 236p. (NOAA-DR- 
ERL-ARL—10). NTIS, PC Aill/MF AO1. 

The Geophysical Monitoring for Climatic Change (GMCC) 
program under The National Oceanic and Atmospheric Administra- 
tion (NOAA) has been archiving continuous background aerosol 
data taken at Pt. Barrow, Alaska, since 1976. The station, near 
Barrow village, Alaska, is operating a four-wavelength nephelome- 
ter, a General Electric automatic condensation nucleus (CN) 
counter, and a Pollak CN counter. The nephelometer and automat- 
ic CN counter take continuous measurements of aerosols, and the 
Pollak counter is used as a standard for comparison with the con- 
tinuous CN counter. The data from these instruments give a good 
representation of the background aerosol climatology at Pt. Barrow 
and also define possible local contamination periods. 


31681 (PB—87-157574/XAB) Guide to respiratory pro- 
tection for the asbestos-abatement industry (revised). Final 
report. Noonan, G.P.; Linn, H.I.; Reed, L.D. (National Inst. 
for Occupational Safety and Health, Morgantown, WV 
(USA). Div. of Safety Research). Sep 1986. 173p. NTIS, PC 
A08/MF AO1. 

This guide provides practical guidance for selection and use 
of respiratory protection to persons who work in asbestos abate- 
ment operations or other activities, such as maintenance or repair, 
where exposure or the potential for exposure to asbestos exists. The 
guide recommends controlling exposures to the lowest level possi- 
ble as determined by the most sensitive and reliable monitoring 
methods. The guide has five parts. Part J is an introduction to the 
hazards associated with airborne asbestos and to the issues involv- 
ing respiratory protection against asbestos. Part II presents a model 
respiratory protection program for the asbestos industry which 
both satisfies current Federal regulations and incorporates the most 
current information on appropriate respirators for use against air- 
borne asbestos fibers. Part III contains a checklist for developing or 
evaluating a respiratory protection program. Part IV presents infor- 
mation on breathing air systems for supplied-air respirators. Part V 
lists sources of help for problems involving respirator use. 
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31682 (PB—87-159489/XAB) Study of occupational haz- 
ards arising from airborne organic dust and its biologically 
active constituents. Master’s thesis. Attwood, P. (Wagenin- 
en Gezondheidsleer (Netherlands)). Sep 1986. 96p. 
PT—1986-265). NTIS, PC PC E04/MF E0i. 

Also pub. as Agricultural Univ., Wageningen, Netherlands. 
Vakgroep Luchthygiene en Verontreiniging rept. no. R-187.\. Pre- 
pared in cooperation with Agricultural Univ., Wageningen (Nether- 
lands). Vakgroep Luchthygiene en -Verontreiniging. 

The study looks at some aspects of the occupational health 
hazards resulting from exposure to airborne organic dusts and some 
of its biologically active constituents. The occupational hygiene as- 
pects are covered with special emphasis on the microbiological, 
biochemical, and immunochemical methods available. A prelimi- 
nary study of the levels of dust and endotoxin in swine confinement 
buildings is described, as well as the relationship between the air- 
borne contaminants present in the swine confinement buildings and 
the actual environmental factors of the building. A study of the oc- 
cupational hazards arising from airborne dust and endotoxin present 
in animal-feed production facilities is discussed. 


31683 (PB—87-173407/XAB) Collection and analysis of 
organic compounds in air: an annotated bibliography (1976- 
1986). Jones, F.E. (National Bureau of Standards, Washing- 
ton, DC (USA). Chemical Process Metrology Div.). Feb 
1987. 58p. (NBSIR—87/3527). NTIS, PC ‘A04/MF AOl. 

This is a selected and annotated bibliography of sources of 
methodology for the collection and analysis of volatile and semi- 
volatile organic compounds present in air. The most prevalent 
methodology is the collection and preconcentration of organic 
compounds in a tube or cartridge containing an adsorbent, and sub- 
sequent thermal desorption of the collected compounds on the 
column of a gas chromatograph (GC), GC/mass spectrometer 
(MS), or GC/MS/computer system for analysis. The performance 
of adsorbents such as porous polymer adsorbents, and the optimiza- 
tion and standardization of methodology are of particular interest. 
The bibliography comprises 68 general citations and 17 standard 
operating procedures. 


31684 (RFP—3990) HS and E application technology: 
Semiannual progress report, January 1985 through June 1985. 
Smith, L.C. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 24 Dec 1986. Contract AC04- 
76DP03533. 57p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE87009472. 

Papers describing research progress in health and safety-re- 
lated areas at Rocky Flats Plant have been individually abstracted 
and entered into the data base. (ACR) 


31685 (STEV-FBA—86-10) Emissions from a circulating 
fluidized bed boiler. Leckner, B.; Herstad, S. (Statens Ener- 
giverk, Stockholm (Sweden); Chalmers Univ. of Tech., 
Goeteborg (Sweden). t. of Energy Conversion). Sep 
1986. 27p. (CTH-IE-A—86-157). NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE87752051. 

The present study provides information on the gaseous emis- 
sions from a commercial circulating fluidized bed boiler. The boiler 
is run at steady state and at carefully selected sets of operating con- 
ditions. In order to elucidate further the influence on emissions of 
the properties of design, a similar investigation is made with a sta- 
tionary fluidized bed boiler (a boiler with lower rate of circulation 
and lower fluidizing velocity), fed with the same coal and with the 
same type of bed material and run at similar operating conditions. 
The following conclusions can be drawn from the test results: With 
the present fuel and limestone the sulphur absorption is practically 
complete at Ca/S=2. The sulphur absorption depends on the tem- 
perature of the bed with a maximum in the range of 820 to 850 de- 
grees C. The self-absorption also has a maximum. The sulphur re- 
tention is independent of the air supply, at least as long as the total 
excess air ratio is larger than one. The NO-emission from a bed of 
sand, ash and char is extremely low. The NO-emission increase 
when limestone is added, but the emissions may be kept below the 
present standard limits. The NO-emissions can be optimized with 
bed temperature and excess air versus combustion effectiveness. 
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31686 (STEV-FBA—86-11) Emissions from a fluidized 
bed boiler. Aamand, L.-E.; Johansson, S.; Karlsson, M.; 
Leckner, B. (Statens Energiverk, Stockholm (Sweden); 
Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of 
Energy Conversion). Sep 1986. 26p. (CTH-IE-A—86-156). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87752052. 

The present study is undertaken to provide information on 
the gaseous emissions from a commercial size stationary fluidized 
bed boiler (a boiler with a fluidized bed run with little or no recir- 
culation of bed material from the flue gases). An additional purpose 
of the study is to use the emission data for a comparison with the 
emissions from a boiler with a circulating fluidized bed. The two 
boilers are run with the same coal and the same bed materials (sand 
and limestone). The present report contains the results from the sta- 
tionary bed boiler. The emissions considered are those of sulphur 
and nitrogen oxides. In addition, sampling of chloride, fluoride and 
mercury has been made at single occasions. 


31687 (STEV-FBA—86-12) Emissions from a circulating 
and a stationary fluidized bed boiler - a comparison. Leckner, 
B.; Aamand, L.-E. (Statens Energiverk, Stockholm 
(Sweden)). Sep 1986. 13p. (CTH-IE-A—86-158). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87752053. 

A comparison is presented of the emissions from one station- 
ary fluidized bed boiler and one circulating fluidized bed boiler. In 
order to focus the comparison on the design of the boilers and to 
eliminate differences caused by fuel and bed material, both boilers 
are run with the same coal and the same limestone. The make-up 
bed material, silica sand, was of the same brand but of different 
sizes. The purpose of the tests was, further, to study the influence 
of the operating conditions of the boilers on the emissions of sul- 
phur and nitrogen oxides. In addition, the influence of limestone on 
some minor flue gas constituents was investigated. The main influ- 
encing parameters are: Limestone feed rate, bed temperature and 
excess air ratio. One of these parameters was varied at a time while 
the others were kept constant. Due to the limitations imposed by 
the heat balance of the bed, such a parameter variation cannot be 
carried out without changing other possibly influencing parameters. 
The parameters affected unintentionally are the fluidizing velocity 
(load) and the amount of bed material (bed height). The variations 
from one test to another are relatively small and they are deemed 
to be of minor importance. Possibly more important is the change 
in the ratio of primary to secondary air accompanying changes of 
the bed temperature in the circulating bed boiler. 


5003 Radioactive Materials Monitoring And Transport 
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31688 (CEA-CONF—8699) Experimental determination 
of the kinematic conversion rate of gaseous tritium into HTO. 
Gulden, W.; Guenot, J.; Djerassi, H.; Clerc, H. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Sep 1986. 8p. (CONF-860917—19). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87751625. 

From 14. SOFT - symposium on fusion technology; Avi- 
gnon, France (8 Sep 1986). 

To assess the impact of atmospheric tritium releases from a 
fusion plant to the environment, the dose to man usually is deter- 
mined under the conservative assumption that all tritium is released 
in the more dangerous oxide form. To quantify this overprediction, 
experiments are presently being performed by CEA. Oxidation of 
tritium gas by soil and subsequent resuspension of HTO from soil 
to atmosphere is one of them. First results have been obtained by 
CEA on the kinetics of HTO resuspension from contaminated soils. 
Immediately after contamination, the fraction fo the deposited ac- 
tivity which is resuspended to atmosphere is in the range of 1% to 
5% per hour. This resuspension rate then decreases more or less 
slowly with time, depending on specific conditions. 
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31689 (CONF-8704119—1) Use of vehicle-mounted radio- 
logical equipment in the diagnosis of houses with elevated 
levels of radon and its short-lived progeny. Dudney, C.S.; 
Berven, B.A.; Matthews, T.G.; Hawthorne, A.R. (O 
Ridge National Lab., TN (USA)). 1987. Contract AC05- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87008809. 

From Radon diagnostic workshop; Princeton, NY, USA (10 
Apr 1987). 

Vehicle-mounted radiological equipment can be used in a va- 
riety of ways to identify and diagnose houses with radon problems. 
Some of the capabilities can be duplicated using modern portable 
electronic devices, but not all. In some cases the presence of a vehi- 
cle is needed due to the weight of shielding required or the pres- 
ence of generators, computers, and other equipment for more so- 
phisticated analyses. 


31690 (DOE/CE/27460—T16, pp B.283-B.298) BPA 
radon field monitoring study. Thor, P.W. (Bonneville Power 
Administration, Portland, OR). Aug 1984. American Coun- 
cil for an Energy-Efficient Economy, 1001 Conn. Ave. 
N.W., Suite 535, Washington, DC 20036. File Number 
1187005135. 

In Doing better: Setting an agenda for the second decade: 
Volume B, Proceedings from the panel on new and existing single- 
family residences. 

To learn more about radon in homes, and in particular, to 
determine the concentrations and ranges of concentrations in typi- 
cal Pacific Northwest residences, the Bonneville Power Adminis- 
tration (BPA) conducted a Radon Field Monitoring Study during 
the 1982-83 winter heating season. Approximately 290 Northwest 
homeowners received up to three small passive radon detectors 
with instructions for deployment within their homes. After two to 
three months of exposure the detectors were returned for process- 
ing and analysis. Radon concentrations and basic house information 
were obtained for 270 houses located in just over 100 different lo- 
cations in the region. Results of the monitoring and statistical analy- 
ses completed on the data will be presented. Histograms will be 
shown indicating the ranges of concentrations in various spaces 
within a residence. Correlations between these concentrations and 
house characteristics and construction styles will also be presented. 
11 figures. 


31691 (DOE/OR/00033—T308) Atmospheric tracer 
study of the emissions from the University of Michigan Cy- 
clotron/PET Facility. Scofield, P.A. (Michigan Univ., Ann 
Arbor (USA); Oak Ridge Associated Universities, Inc., TN 
(USA)). 23 Mar 1986. Contract AC05-760R00033. 145p. 
NTIS, PC A0O7/MF AOl; 1; GPO Dep. File Number 
DE87009218. 


The University of Michigan (U of M) Cyclotron/Positron 
Emission Tomography (PET) facility consists of a cyclotron 
(Model CS-30, The Cyclotron Corporation), radiochemistry labora- 
tory, and Pet scanner. Accelerator-produced radioactive materials, 
such as, carbon-11 and oxygen-15 are typically emitted from the 
Cyclotron/PET facility through short stacks located on the roof. 
This project studied the dispersion of emissions from the facility 
within the medical complex. To achieve this purpose, the research 
project had three phases: a physical modeling study; a preliminary 
field smoke release study; and, a field study using a tracer gas to 
simulate emission dispersion from the U of M Cyclotron/PET facil- 
ity vault stack. The objective was to determine normalized concen- 
trations, under selected wind directions and speeds, for use in estab- 
lishing radionuclide concentrations at the air intakes of the Cyclo- 
tron/PET facility and surrounding buildings and at selected 
ground-level locations. 


31692 (JAERI-M—86-072) Development of aerial gamma 
easuring instrumen' 


radiation survey system. 1. M its of gamma 
radiation and position data, and data processing method. 
Tsutsumi, M.; Saito, K.; Sakamoto, R.; Nagaoka, T.; Moriu- 
chi, S. Japan Atomic ee Inst., Tokyo). May 
1986. 102p. (In Japanese). S (US Sales Only), PC A06/ 
MF AO1. File Number DE87702209. 
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JAERI has started to develop an aerial gamma radiation 
survey system by a helicopter in 1980. The development of measur- 
ing instruments, the experiments in the field of natural and artificial 
radiation sources, and the imaginary emergency survey at a real 
site, were executed. This report describes mainly about the hard- 
ware and software of this system. The system consists of gamma- 
ray measuring instruments with Nal(T1) scintillation detectors, 
microwave positioning instruments, and a data processing system 
for postflight data. A foreign-made geological survey system is im- 
proved on for radiation measurements. For covering the wide radi- 
ation range, detectors of various shapes and sizes are prepared, 
from a large volume detector, DET-1024 - four 4” x 4” x 16” crys- 
tals assembly - to a 2” diameter x 2” Nal(T1) crystal. Radiation and 
position data are recorded on a magnetic tape, and computer-proc- 
essed afterwards. Moreover, scene below flight courses and internal 
communication are recorded on video tape with the information of 
clock and position superimposed. In consequence of field experi- 
ments carried out five times, basic radiation data for evaluating air- 
borne acquired data are accumulated, and flight survey procedures 
are established. As more practical use, a system has been produced 
more compactly and functionally. Exposure rates (> 1 mR/h), 
energy distribution spectra, and energy window counts are obtained 
for radiation data. Using the Spectrum-Dose Conversion Method, 
the accurate exposure rates are directly calculated from pulse 
height spectra. Numerical tables of G(E) function converting pulse 
height spectra into exposures are shown in this report. As regards 
the analysis of survey data, process codes have been completed 
with either large-computer or mini-computer. 


5004 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 30106 


31693 (DPST—85-851) Thermal modeling of the Four 
Mile Creek delta using April 6, 1984 daytime thermal infra- 
red imagery. Jensen, J.R.; Ramsey, E.; Mackey, H.E. Jr. 
(South Carolina Univ., Columbia (USA). Dept. of Geogra- 
phy; Savannah River Lab., Aiken, SC (USA)). May 1987. 
Contract AC09-76SR00001. 28p. NTIS, PC A03. File 
Number DE87010210. 

Cooling water effluent from nuclear reactors may be dis- 
charged into water bodies and streams. The thermal effluent gradu- 
ally cools as it progresses through the hydrologic system. It is im- 
portant to know the spatial distribution of the thermal effluent, as- 
well-as the rate at which the thermal effluent is cooling. In addi- 
tion, it is important to model the spatial distribution of the thermal 
effluent, so that various predictions of effects can be tested theoreti- 
cally without having to attempt realtime modifications in the re- 
lease of thermal effleunts. Thermal information is very difficult to 
acquire over large areas using in situ (ground based) techniques. 
Therefore, a remote sensing approach is often used. This study re- 
ports on the results of such an investigation for the Four Mile 
Creek delta located on the Savannah River Plant (SRP) near 
Aiken, South Carolina. 


5005 Site Resource And Use Studies 

REFER ALSO TO CITATION(S) 30466, 30467, 31029 

5006 Regulations 

REFER ALSO TO CITATION(S) 30466, 30467, 31679, 31681, 31805 
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31694 (ESA-SP—54-VOL-3, pp vp) Off-nadir optical 
remote from satellites for vegetation identification. 
Gerstl, S.A.W. Aug 1986. NTIS, PC A21/MF A011; ESA, 
Paris, France, 3 volume set $90 Member States, AU, CN, 
and NO (+20% others). (EEE—86CH2268-VOL-3; LC— 
86-80109; ETN—87-98537; CONF-860997—Vol.3). 

From IGARSS ‘86 symposium; Zurich, Switzerland (8 Sep 
1986). 
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It is shown that angular reflectance distribution from vege- 
tated surface in the visible and near infrared regimes contain angu- 
lar signatures that may be used as crop identifiers. The canopy hot 
spot is such an angular signature and is invariant to atmospheric 
perturbations. It is proposed as a crop identifier from satellite obser- 
vations. The value of angular signatures for scene identification is 
clearly established and considered complementary to the spectral 
signatures. Off-nadir satellite remote sensing of the Earth's land sur- 
face, which consists almost exclusively of non-Lambertian surfaces, 
may provide very valuable information for surface feature identifi- 
cation that is not otherwise attainable. The provision of directional 
pointing capabilities in future Earth observing satellites is thus 
highly desirable. 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 31193, 31653, 31656, 31657, 31760, 32028 


31695 (CONF-841034—Vol.2, pp 813-823) Utilization of 
photographic and radiometric data for identifying the sugar- 
beet Rhizomanie. Andrieu, B. (I.N.R.A., Versailles, France). 
1984. (In French). NTIS, PC A99/MF A0O1. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper evaluates the possibilities of detecting by remote 
sensing the sugarbeet Rhizomanie, a viral disease widespread in 
France since 1983. 


31696 (CONF-870285—1) Global and site specific multi- 
media (field) studies. Cutshall, N.H.; Guerin, M.R. (Oak 
Ridge National Lab., TN (USA)). 1987. Contract AC05- 
840R21400. 15p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE87008584. 

From Symposium on multimedia approaches to pollution 
control; Washington, DC, USA (11 Feb 1987). 

Experience with radioactive fallout, with organic contami- 
nants and with heavy metals has amply demonstrated that cross- 
media transfers are common and that understanding the transport, 
cycling, and fate of these contaminants requires a multimedia ap- 
proach. Nonetheless, pollutants with similar physical and chemical 
attributes may follow markedly different pathways. The frequency 
of exceptions to predictions based on simplistic models is also suffi- 
cient to show that direct investigation of environmental contamina- 
tion is essential to confirm validity of models used for conceptualiz- 
ing a problem or for control. Modeling based on multimedia prem- 
ises and regulatory controls that encompass multimedia consider- 
ations are challenged by a dilemma, however. First, the develop- 
ment of multimedia models or regulatory frameworks represents 
simplification and generalization. This is true for several reasons: 
(1) inadequate understanding of physical and environmental factors 
which control specific cross-media transfer; (2) the absence of spe- 
cific data on certain multimedia pollutant concentrations; (3) even 
the most powerful computers do not have sufficient speed and ca- 
pacity to deal with the known complexities of natural systems. On 
the other hand, for contaminants such as mercury, it may be neces- 
sary to include great detail; the overall distribution in the environ- 
ment may be less important than the rate of some minor process. 
With sufficient experience and good judgment of what can be ig- 
nored, the simplifications and generalizations can be made. For the 
present, and for the foreseeable future, however, they absolutely 
must be accompanied by thorough field validation and monitoring. 


31697 (CONF-8509395—Vol.2, pp 593-598) Mineralisa- 
tion and humification of C-14-labelled rice straw in a flooded 
rice field. Martin, U.; Scharpenseel, H.W. (Hamburg Univ., 
Germany, F.R. Ordinariat fuer Bodenkunde). 1985. (In 
German). NTIS (US Sales Only), PC A21. File Number 
DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2 

Y. straw has been uniformly labelled with C-14 and 
worked into a flooded rice field (5-10 cm deep). The decomposition 
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has been observed by radioactivity measurement of soil solutes, 
gases (CO/sub 2/, CH/sub 4/), entire soil, and humus fraction. The 
differences of results obtained on planted and unplanted fields are 
explained. 


31698 (CONF-8510249—Vol.1, pp 75-78) Global envi- 
ronmental monitoring of renewable resources. Hock, J.C. 
(National Oceanic and Atmospheric Administration, Wash- 
ington, DC). 1985. NTIS, PC A24/MF AOl1. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Satellite imagery in combination with surface weather obser- 
vations can provide a potential tool for evaluating ground and 
water conditions throughout the world. In order to monitor the 
economic impacts of anomalous weather, the Assessment and Infor- 
mation Services Center (AISC), of the National Environmental Sat- 
ellite, Data, and Information Service (NESDIS), National Oceanic 
and Atmospheric Administration (NOAA) integrates satellite data, 
geographic information, agronomic, and economic models to moni- 
tor both land and marine resources. The NOAA program provides 
a unique opportunity for policymakers in the developing world. 
Such assessments can provide government officials with an early 
warning of crop failure in order to mitigate potential climate im- 
pacts and reduce climate vulnerability. 


31699 (CONF-8510249—Vol.1, pp 79-86) User require- 
ments for geometric transforms. Lowe, D.S. (Environmental 
Research Institute of Michigan, Ann Arbor, MI). 1985. 
NTIS, PC A24/MF AO1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A brief history of the development of multispectral scanner 
systems over the past two decades is given. The paper discusses 
how to preprocess scanner data for information extraction, and in 
particular, the requirements for geometric transformation for map- 
ping and merging space imagery with other geographic data. Three 
examples from Landsat MSS mapping are presented and recom- 
mendations for future research are given. 5 references. 


31700 (CONF-8510249—Vol.1, pp 151-166) Use of a 
spatial and tabular data base for order-three soil surveys. 
Horvath, E.H.; Klingebiel, A.A.; Moore, D.G. (Technicolor 
Government Services, Inc., Sioux Falls, SD). 1985. NTIS, 
PC A24/MF A01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Digital elevation and satellite spectral data are available or 
are obtainable for all areas in the continental US and may be used 
as an aid to produce soils data. A study was conducted in the Grass 
Creek Resource Area in north-central Wyoming to assess the utility 
of incorporating digital elevation and Landsat data into an informa- 
tion base for soil survey and to evaluate the usefulness of these data 
as an input to an order-three soil survey. Slope-interval maps were 
produced from digital elevation data and topographic maps of three 
7.5-minute quadrangle areas. These slope-interval maps were then 
overlaid on orthophoto quadrangles and used to produce photo-in- 
terpreted physiographic maps. These physiographic maps were di- 
gitized into a data base and used with Landsat multispectral scanner 
data to produce tabular summaries that describe each map polygon 
in terms of physiographic unit, slope, aspect, elevation, area, and 
spectral values. A good relationship was found between the physio- 
graphic units and soil mapping units defined during a conventional 
soil survey, and between the Landsat spectral categories and exist- 
ing vegetation communities. Field evaluations confirmed the feasi- 
bility of using this approach for producing physiographic maps as 
an aid for mapping soils and range sites. The project is a coopera- 
tive investigation of the Earth Resources Observation Systems 
(ERQS) Data Center of the US Geological Survey, the Soil Con- 
servation Service, and the Bureau of Land Management. 11 refer- 
ences, 7 figures, 2 tables. 


31701 (CONF-8510249—Vol.1, pp 167-186) Use of 
plant, spectral and weather data in 
Maas, S.J.; Richardson, A.J.; Wie ao OR 
(Dept. of Agriculture, Weslaco, 

MF AO1. File Number DE87006268. 


. 1985. NTIS, PC A24/ 
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From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A strategy is described for making large-area yield estimates 
using a simplified crop growth model, weather data and remotely- 
sensed information. The model was designed to estimate individual- 
field responses which could be aggregated to produce areal yield 
estimates. During development of the model, emphasis was placed 
on compatibility between the temporal and spatial scales of the 
model and its inputs. The model was also designed to be able to 
make estimates in the absence of remote sensing data. Remotely- 
sensed information can affect the model in two ways: as a means of 
updating the values of model state variables based on vegetation in- 
dices, and as a means of computing stress-related model parameters 
using canopy temperature measurements. A field study involving 
corn was conducted to obtain data for demonstrating this tech- 
nique. Two replicated treatments (irrigated and dryland) were 
maintained to provide data for checking model results. Without re- 
motely-sensed information, the model overestimated corn growth 
over the season. Early-season updating with remote sensing data 
significantly improved model estimates, while use of such data 
throughout the season allowed modeled corn growth to closely ap- 
proximate observed corn growth. 29 references, 27 figures. 


31702 (CONF-8510249—Vol.1, pp 187-196) Multi spec- 
tral radiometry: from clustering mode to differencing multiple 
data sets. Otterman, J. (Tel Aviv Univ., Ramat Aviv, 
Israel). 1985. NTIS, PC A24/MF AOl. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The task of monitoring crops, natural ecosystems and surface 
climatological parameters by remote sensing from satellites is 
highly challenging, inasmuch as vegetated areas constitute non- 
planar (complex) surfaces and thus exhibit strongly anisotropic re- 
flectance. The appropriate characterization is to quantify the struc- 
ture and the reflectivity (in each spectral band) of the structural 
components (the canopy elements and the soil). When the bidirec- 
tional reflectivity is specified by two such surface parameters and 
expressed as a function of the viewing and illumination geometry, 
at least two measurements are required in order to have two equa- 
tions from which to determine the two unknown parameters. Dif- 
ferencing the data with respect to the solar zenith angle and/or the 
viewing angle is involved. As is the case of any differentiation of 
measurements, the noise-related problems are accentuated. The 
most severe source of noise lies in the atmospheric effects due to 
possible changes from one satellite pass to another. Two multiple 
data sets, one from Landsat MSS over Utah and one from NOAA-6 
Advanced Very High Resolution Radiometer over Sinai, were ana- 
lyzed. The derived sets of multiple surface parameters appear plau- 
sible. It is concluded that the ultimate remote sensing technique at 
the solar and thermal wavelengths lies in acquiring multitemporal 
data. The geosynchronous platform offers the greatest potential, but 
has considerable drawbacks. For monitoring desert boundaries, low 
inclination orbits have pronounced advantages. A Desert-Fringe 
Monitoring mission is proposed in conjunction with the Tropical 
Rain Measuring Mission (TRMM) for an unmanned platform 
launched by the Shuttle. 18 references, 1 table. 


31703 (CONF-8510249—Vol.1, pp 197-204) First Inter- 
national Satellite Land Surface Climatology Project 
(ISLSCP) field experiment FIFE. Schmugge, T.J.; Sellers, 
P.J.; Gurney, R.J. (NASA/Goddard Space Flight Center, 
Greenbelt, MD). 1985. NTIS, PC A24/MF AO0Ol. File 
Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The purpose of the International Satellite Land Surface Cli- 
matology Project (ISLSCP) is to verify the use of satellite data for 
the estimation of land-surface properties. This will be done through 
a series of field experiments using a combination of point measure- 
ments on the ground and areal measurements from aircraft over- 
flights. In addition to validating satellite estimates of surface prop- 
erties, they plan to study approaches for obtaining areal averages of 
the radiation, moisture and heat fluxes made using remotely sensed 
data. The procedure for doing this will be to combine the surface 
point measurements of the fluxes with the aircraft areal observa- 
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tions using a surface energy balance model. This should allow us to 
interpolate between the point estimates of these fluxes and calculate 
area-averaged quantities. The surface parameters to be estimated 
from aircraft observations include: surface radiation temperature, 
albedo, land cover or vegetation index and surface soil moisture. 
The latter will be obtained using both passive and active micro- 
wave approaches. The area-averages of the surface properties will 
be compared with satellite data where possible. The First ISLSCP 
Field Experiment (FIFE) is planned for 1987 at a site having rela- 
tively uniform vegetation cover in the central great plains of the 
US. This site is in the tall grass prairie of the Flint Hills region of 
central Kansas. 5 references, 2 figures. 


31704 (CONF-8510249—Vol.1, pp 205-226) Segmenta- 
tion and spatial analysis of urban scenes. Conners, R.W.; 
Harlow, C.A.; Trivedi, M.M. (Louisiana State Univ., Baton 
Rouge). 1985. NTIS, PC A24/MF A0Ol. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct _ 

The accuracy of segmentation and spatial analysis of high 
resolution scenes requires robust computer vision system method- 
ologies. In particular it seemingly requires capable early vision op- 
erators, ones capable of matching a level of human performance. In 
this paper the development of such operators is described. These 
operators make certain perceptual organization principles explicit. 
Hence it is hoped they will provide a mechanism by which scene 
specific information will not have to be applied at the first stages of 
the analysis process. 51 references, 7 figures. 


31705 (CONF-8510249—Vol.1, pp 281-286) Fast classi- 
fication of image data with large spectral dimension. Pen- 
dock, N. (Image Processing Consultants, Sandton, South 
Africa). 1985. NTIS, PC A24/MF A0Ol. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA Q (21 Oct 1985). _ 

A classifier is presented w h tes image feature 
classes on the basis of local spectral minima and maxima. For a 
LANDSAT thematic mapper image (spectral dimension 7) several 
hundred distinct spectral shape classes may be identified, while for 
a Daedalus scene (spectral dimension 11) many thousands of classes 
may be produced. To display and interpret these large numbers of 
classes, the spectral shape class for each image element may be 
mapped continuously onto a red, green, blue color cube using a 
space-filling (fractal) curve. Alternatively, each pixel may be as- 
signed a hue determined by its spectral shape class, an intensity 
equal to its spectral mean (or maximum) and a saturation equal to 
its spectral variance (or range). This intensity, hue and saturation 
representation may then be rotated into a red, green, blue color 
space for display and interpretation. The technique is compared to 
unsupervised cluster classifications and is applied to an eleven spec- 
tral band Daedalus airborne thematic mapper image of an urban 
area. 2 references, 1 figure. 


31706 (CONF-8510249—Vol.1, pp 287-288) Remote 
sensing of leaf and canopy for biogeochemical cy- 
cling. Spanner, M.A.; Peterson, D.L.; Fownes, J.H.; Aber, 
J.D. (Technology Government Services, Inc., Moffett 
Field, CA). 1985. NTIS, PC A24/MF AO1. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Remote sensing data are being used to study and to model 
processes in the biogeochemical cycling of carbon, nitrogen, and 
phosphorous for forest ecosystems. The three canopy variables 
under investigation are leaf area index (LAI), foliage biomass, and 
biochemical composition. This paper will describe analysis of leaf 
and canopy biochemical composition using the Airborne Imaging 
Spectrometer (AIS) developed by the Jet Propulsion Laboratory. 
Various organic compounds present in foliage absorb infrared radi- 
ation corresponding to the fundamental stretching frequencies or 
organic bonds. The harmonics and overtones of these fundamentals 
are often found in the visible, near infrared and short wave infra- 
red. A primary goal of infrared spectroscopy for forest canopies is 
the quantification of organic compounds. Nitrogen is bound up in 
leaves primarily in various proteins, enzymes, amino acids, chloro- 
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phylls, alkaloids, and cyanogenic compounds. Phosphorous content 
is typically lower than nitrogen and is bound up in phospholipids, 
ATP, and other organic molecules. Carbon is ubiquitous in organic 
material; the forms most important to nutrient cycling are structural 
carbon (lignin and cellulose) and mobile carbon (starches and 
sugars). Together with the multiple scattering properties of leaf 
structural interfaces, the biochemical constituents of leaves deter- 
mine their infrared absorption characteristics in proportion to their 
concentration. Thus, at any one wavelength, the reflected radiation 
will be a composite dominated by the strength of the absorption 
feature of each compound so that multiple wavelengths are re- 
quired to estimate any one constituent while accounting for the in- 
terference of other compounds. A goal of this research is to deter- 
mine these predictive wavelength regions. 


31707 (CONF-8510249—Vol.1, pp 299-310) Using a geo- 
graphic information system to classify forest productivity in 
northwestern California. Fox, L. III; Brockhaus, J.A.; Tosta, 
N.D. (Humboldt State Univ., Arcata, CA). 1985. NTIS, PC 
A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Classifications of forest vegetation have been combined with 
ecological zone location, elevation, slope and aspect to predict 
forest land productivity over a very large area (2 million acres). 
Forest vegetation cover classes were provided by Landsat MSS 
data through computer classification. Ecological zones were com- 
piled from indicator species and local climate data. Elevation, slope 
and aspect were obtained from DMA digital terrain data. All data 
layers were registered within a raster geographical information 
system. Landsat classification and Eco-zone were significantly cor- 
related with mean site index obtained from six US Forest Service 
site classes. Predictive abilities were moderate for six classes of pro- 
ductivity (58% correct on sample data, 34% correct on test data). 
Accuracy increased when productivity classes were enlarged to in- 
clude pairs of classes, overlapped by one class (86% correct on 
sample data, 87% on test data). 10 references, 5 figures, 6 tables. 


31708 (CONF-8510249—Vol.1, pp 333-334) Develop- 
ment of land cover and terrain data bases for the Arctic Na- 
tional Wildlife Refuge, Alaska, using Landsat and digital ter- 
rain data. Markon, C.; Strong, L. (Geological Survey, An- 
chorage, AK). 1985. NTIS, PC A24/MF AO1. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Landsat-derived land cover maps and associated elevation, 
slope, and aspect class maps were produced for the Arctic National 
Wildlife Refuge (7,306,706 hectares; 18,054,624 acres) in northeast- 
ern Alaska. Portions of 11 Landsat scenes were used to produce 12 
land cover and terrain maps compatible with US Geological 
Survey 1:250,000-scale topographic maps. These maps and associat- 
ed digital data products are being used by the US Fish and Wildlife 
Service for wildlife management, research, and comprehensive con- 
servation planning. 


31709 (CONF-8510249—Vol.1, pp 335-350) Capabilities 
tispectral 


of two airborne mul sensors for classifying conifer- 
ous forest species. Treitz, P.M.; Howarth, P.J.; Leckie, D.G. 
(Univ. of Waterloo, Ontario). 1985. NTIS, PC A24/MF 
A01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The data from two airborne multispectral sensors, possessing 
contrasting designs, were processed and tested for their ability to 
classify coniferous forest species based on differences in spectral ra- 
diance. MEIS II and Daedalus DS1260 MSS data were collected 
simultaneously and examined under controlled conditions (i.e. simi- 
lar spectral, spatial and radiometric resolutions) for a study site in 
the Great Lakes - St. Lawrence Forest Region of Eastern Ontario. 
In performing a supervised classification, identical training areas for 
coniferous forest species were located on both images. Training 
area statistics were subjected to a maximum likelihood classifier. 
The classified images produced by the linear array detector (MEIS 
II) did not exhibit a significant improvement in accuracy over the 
rotating mirror scanner (Daedalus DS1260 MSS) for test area data, 
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but did demonstrate a slight improvement in classifying training 
area data. The results suggest that, for the conditions tested, design 
differences between sensors have little effect on classification per- 
formance. 35 references, 8 tables. 


31710 (CONF-8510249—Vol.1, pp 351-360) Develop- 
ment of a multisource crop monitoring system in the Pradera 
Pampeana, Argentina. Espoz, C.; Brizuela, A.B. (Remote 
Sensing Center, Buenos Aires, Argentina). 1985. NTIS, PC 
A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Remote Sensing and agrometeorological techniques are com- 
bined to implement a yield estimation and crop condition monitor- 
ing methodology using crop weather related and spectral variables. 
These tasks are carried out under Projects funded by the United 
Nations Development Program. Three kinds of input data are con- 
sidered: agricultural, climatic and spectral. A description of the 
proposed methodology, achievements and activities performed be- 
tween 1981 and 1984 are here presented. 16 references, 4 figures, 1 
table. 


31711 (CONF-8510249—Vol.1, pp 361-368) Estimating 
wheat cultivated area within large productivity region in Ar- 
gentina using Landsat data. Redondo, F.V.; Lac Prugent, C.; 
Gargantini, C.; Antes, M.; Fonda, C. (Centro de Sensores 
Remotos, Buenos Aires, Argentina). 1985. NTIS, PC A24/ 
MF AO1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A combined use of ground and Landsat data is proposed in 
order to estimate wheat hectareage in large areas using satellite as 
qualified enumerator. The method, based on a double sampling 
survey, was tested satisfactorily with October data. This experience 
defines the period for wheat as identified with one acquisition. Con- 
fusion problems with pastures are present, and different approaches 
were carried out to control the spectral variation throughout large 
agricultural areas. 5 references, 3 figures, 2 tables. 


31712 (CONF-8510249—Vol.1, pp 369-380) Regional in- 
ventory of irrigated agriculture through joint use of AVHRR 
and Landsat data. Bhuiyan, A.K.M.F.; Roller, N.E.G.; Col- 
well, J.E. (SPARRSO, Dhaka, Bangladesh). 1985. NTIS, 
PC A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

This paper describes a study in which Advanced Very High 
Resolution Radiometer (AVHRR) and Landsat MSS data were 
jointly used to produce a regional inventory of irrigated agriculture 
in western Nebraska. The coarse resolution AVHRR data was used 
for stratification of the study area and a census (100% sample) of 
the resource. The finer resolution Landsat MSS data, covering a 
representative sample of the study area, was used to calibrate (bias 
correct) the AVHRR estimate. This procedure is similar to regres- 
sion estimation; however, it does not have the same statistical prop- 
erties and is distinguished from it, by calling it stratified, Landsat- 
calibrated, AVHRR estimation. The results of the inventory com- 
pare very favorably with traditional crop reporting agency esti- 
mates of irrigated agriculture area, and the procedure appears to be 
very cost effective compared to other alternatives, as well as more 
timely than traditional methods. It is expected that this same meth- 
odology will also prove useful in other parts of the world for rapid, 
accurate, economical inventory of resources that occur in patches 
(e.g., fields or groups of fields) with areal extent comparable to or 
larger than AVHRR resolution (1 km?). 4 references, 3 figures, 1 
table. 


31713 (CONF-8510249—Vol.1, pp 393-404) Environ- 
mental change analysis of Tokyo during 1972/1985 by Land- 
sat MSS and TM data. Sugimura, T.; Tanaka, S.; Kameda, 
K. (Remote Sensing Technology Center of Japan, Tokyo). 
1985. NTIS, PC A34/MF AOl1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Natural environment changes rapidly in Tokyo probably be- 
cause Tokyo is one of the most active areas in Japan, namely, the 
political, economical, and cultural center. LANDSAT observation 
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system has given opportunities to detect environmenta! change on 
the earth surface so far. This paper deals with an environmental 
change detection of the Tokyo area from 1972 to the present. MSS 
data by LANDSAT-1 on 26 November 1972, and TM data by 
LANDSAT-5 on 23 January 1985 were chosen. First approach is 
to make a geometrical registration between the MSS and TM data 
of Tokyo area as precisely as possible. The residual error at the ten 
and several ground control points in standard deviation becomes 
less than 2 pixels for MSS and less than 1 pixel for TM data. Two 
ways to detect environmental change were carried out at the 
second approach, i.e., color composition of the area by multi-tem- 
poral image data, and multi-variate categorical analysis using the 
multi-temporal image data also. This color composite gave us a 
wide-range recognition of the environmental changes. Digital 
number of alarmed point gave us the third stage approach of the 
environmental change analysis. The ratio of changed area in each 
local government area may contribute to their land management 
system. 3 figures, 5 tables. 


31714 (CONF-8510249—Vol.i, pp 405-414) Predicting 
food site preferences of red-winged blackbirds Yager 
phoeniceus) using simulated spot data. Daoust, G.; Cyr, A 
Bonn, F. (Univ. of Sherbrooke, Quebec). 1985. NTIS, PC 
A24/MF AO0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Red-winged Blackbirds, Agelaius phoeniceus, a gregarious 
bird species that feeds in large flocks in the spring, causes severe 
damages to cereal crops in North America. In order to reduce the 
size of their populations, the authors studied them in the spring 
before the reproductive period. They evaluated the attractiveness 
of habitats used as foraging grounds. Knowing the characteristics of 
these favored fields could yield basic information for the applica- 
tion of spring population control methods. In 1982-83, between the 
15th of March and the 15th of April, counts were made for 1 hour 
periods, almost every day. From aerial photographs, they measured 
10 habitat parameters representative of those identifiable on a 
SPOT simulation. A logistic regression analysis was performed on 
the data. The resultant equation shows the significant variables ac- 
counting for the Redwing preferences. The parameters detectable 
from a SPOT satellite image allow good prediction of preferred 
blackbird feeding sites. 22 references, 2 figures, 2 tables. 


31715 (CONF-8510249—Vol.1, pp 415-422) Habitat 
evaluation and landcover analysis using Landsat-4 TM data. 
Ormsby, J.P.; Gervin, J.C.; Lunetta, R.; Nickeson, J. 
(NASA, Greenbelt, MD). 1985. NTIS, PC A24/MF AOl1. 
File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Michigan is faced with managing a large, economically im- 
portant, greatly exploited herd of white-tailed deer. In large part, 
management of a species involves management of its habitat. The 
results of a supervised, Bayesian classification of a midsummer 
(August 17, 1982) Thematic Mapper (TM) scene were incorporated 
into a geographic information system (GIS) and used to delineate 
potential habitat areas for white-tailed deer for a portion of the 
Saginaw River basin. Foraging areas, consisting of native plants 
and agricultural crops (corn, wheat, beans, and grasses), located 
within 1.6 km (1 mi.) of escape cover, such as woody vegetation, 
and forest, were delineated and rated based on their potential nutri- 
tional quality. The classified TM data were used as input to a series 
of Geographic Information Systems (GIS) programs which delin- 
eated four regions up to 1.6 kilometers from the forest areas (escape 
cover). Each region was assigned a value based on the distance 
from the escape cover. A relative food value was assigned to the 
categories which were suitable food for deer and this was then 
combined with the distance map. This combination produced a 
habitat suitability map. 7 references, 2 figures, 2 tables. 


31716 (CONF-8510249—Vol.1, pp 433-442) Evaluation 
of classification algorithms. Wasrud, J.; Lulla, K. (Indiana 
State Univ., Terre Haute). 1985. NTIS, PC A24/MF AOl1. 
File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 
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This study focuses on evaluating characteristics and effec- 
tiveness of four remote sensing classification algorithms commonly 
used in the identification of earth surface features: LEVELSCLAS- 
SIFY is a nonparametric, per point, parallelelepiped classifier devel- 
oped by ISURSL. CLASSIFYPOINTS, LAYEREDCLASSI- 
FIER, and ECHO were developed at LARS and use maximum 
likelihood algorithms based on probability and assume that the data 
are normally distributed. These algorithms were tested using Bara- 
boo, Wisconsin region as a study area because a diversity of fea- 
tures suitable for analysis were found in this area and the large 
amount of ground based data were available to the authors. 20 ref- 
erences, 1 figure, 2 tables. 


31717 (CONF-8510249—Vol.1, pp 443-452) VECRAU: a 
computerized system for integrating vector and Landsat satel- 
lite data. Van Vuuren, E.J.; Van Rensburg, P.A.J.; Von 
Solms, S.H. (Rand Afrikaans Univ., Johannesburg, South 
Africa). 1985. NTIS, PC A24/MF A0Ol. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A computerized method of preparing vector type geocoded 
geographical data to be overlayed on to a Landsat 4 MSS image is 
described. The geographical data sets consisted of (i) silo range 
boundaries digitized from 1:250,000 maps, and (ii) soil potential 
contours generated by computer-aided modelling procedures. These 
geocoded geographical data were initially in vector format, i.e., line 
segments represented by their coordinates. After raterizing the geo- 
coded data sets they were overlayed on to classification maps gen- 
erated from the Landsat data with the purpose of calculating poten- 
tial grain production per silo range. 8 references, 7 figures. 


31718 (CONF-8510249—Vol.1, pp 453-454) Integration 
of SIR-A imagery and Landsat MSS data for land cover map- 
ping in the Maowusu desert, China. Howarth, P.J.; Wang, 
J.F.; Luk, S. (Univ. of Waterloo, Ontario). 1985. NTIS, PC 
A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A study is being undertaken to analyze and understand 
trends in desertification in the Maowusu Desert of China. Part of 
this work involves the mapping of land cover, which is primarily 
being undertaken using Landsat digital data. Other remote sensing 
imagery of the area includes a swath of Shuttle Imaging Radar 
(SIR-A) data which covers a small section of the desert. This paper 
contains a report of a comparison of Landsat MSS data and Land- 
sat MSS plus SIR-A data for mapping land cover in this desert en- 
vironment using classification techniques. 


31719 (CONF-8510249—Vol.1, pp 455-464) Summer 
crop identification through multitemporal analysis and digital 

Gargantini, C.E.; Redondo, F.V. (CNIE, Buenos 
Aires, Argentina). 1985. NTIS, PC A24/MF AOl. File 
Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The updated knowledge of the agricultural production in an 
agroexporter country like Argentina and the development of a 
methodology for production forecast is very important. The crop 
identification, as a first step of a research project carried out for 
estimating the production of the main summer crops (corn, soy- 
beans, sunflower and sorghum) is here presented. The area chosen 
for the study includes a portion of the north-west of Buenos Aires 
province, in the Pampa Humeda, where all these crops are grown 
together with cultivated pastures. In this paper, it is demonstrated 
the possibility of crop discrimination using multitemporal data and 
principal components analysis. 11 references, 7 figures. 


(CONF-8510249—Vol.1, pp 483-490) Develop- 


ment and use of a 4-camera video system. Vicek, J.; King, D. 
(Univ. of Toronto, Ontario). 1985. NTIS, PC A24/MF AO1. 
File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA . Oct 1985). 

The design, operation and testing of a four-camera video 
sensing system (4CVS) developed at the University of Toronto is 
described. The system incorporates B & W solid-state cameras 
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equipped with band-pass filters in synchronous operation and pro- 
vides two kinds of separately recorded output: (1) selectable 3-band 
false color composite imagery generated by an encoder and (2) se- 
quential 4-band B & W imagery generated by a vertical interval 
switcher at field rate or longer time intervals. The color composite 
imagery serves as an in-flight tool of color enhancement target de- 
tection as well as a basis for subsequent visual image interpretation. 
The B & W sequential imagery is generated primarily for follow-up 
digitization and computer processing. A special mount was de- 
signed to permit optical alignment of the cameras and installation 
into the aircraft's bay. Examples are given of imagery generated by 
the system over a test-site near Toronto. The illustrations show the 
high capability of multispectral video to discriminate terrain fea- 
tures based on their spectral band reflectance differences. Results of 
a digital multispectral classification of an agricultural scene are in- 
cluded. However, because of prohibitive color reproduction costs 
the color composites could not be included. 8 references, 20 figures. 


31721 (CONF-8510249—Vol.1, pp 491-500) Study of the 
land use investigation using the SIR-A image. Xuyan, T.; 
Jiyuan, L.; Jinkai, X. (Changchun Institute of Physics, Jilin, 
China). 1985. NTIS, PC A24/MF AOl. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The paper presents the application of Shuttle Imaging Radar 
(SIR)-A image data for land use investigations. A SIR-A image in 
the south of Tianjin acquired by the SIR-A in November 1981 was 
interpreted manually with the aid of an image processing system. 
The methods of image processing involved density slicing with sta- 
tistical training, producing normalized false color composite images 
through coregistration of the SIR-A and Landsat MSS image data 
sets, and unsupervised clustering classification to different images. 
The land use interpretation keys for the SIR-A image were estab- 
lished after investigation in situ and analysis of soil dielectric and 
moisture properties. The interpretation accuracy for various images 
was determined by using a combination of color infrared aerial 
photography and land use maps acquired recently. The research in- 
dicates that the SIR-A data can remedy some defects of Landsat 
MSS data due to the SIR-A’s better response to residential areas 
and linear features. The SIR-A/Landsat MSS normalized composite 
image incorporated the strong points of both. The interpretation ac- 
curacy, therefore, was increased obviously. 6 references, 9 figures, 
4 tables. 


31722 (CONF-8510249—Vol.1, pp 501-510) Airborne 
observations of polarization and photometry of terrestrial sur- 
faces. Egan, W.G. (Columbia Univ., Palisades, NY). 1985. 
NTIS, PC A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

As a prelude to the possible operational use of polarization 
in passive satellite remote sensing of terrestrial surfaces, polarimet- 
ric and photometric observations were made from an airborne plat- 
form over various relatively uniform ice, ocean, snow and terrestri- 
al surfaces on the margin of the Antarctic continent. Sensor wave- 
lengths were 0.36, 0.400, 0.500 and 1.0 pm. Comparisons of the air- 
borne (helicopter) observations with ground based observations re- 
vealed that a set of characteristic remotely sensed polarimetric and 
photometric signatures can be determined for each representative 
terrestrial surface, which can be affected by the scale of the view- 
ing area, its surface structure, slope and the intervening atmosphere. 
11 figures, 1 table. 


31723 (CONF-8510249—Vol.1, pp 511-522) Estimation 
of land surface temperature from multiple channel AVHRR 
data. Axelsson, S.R.J. (Univ. of Linkoeping, Sweden). 1985. 
NTIS, PC A24/MF A01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Dual-wavelength differential methods are frequently used for 
atmospheric correction of sea-surface temperature measurements 
from the AVHRR sensor on board the TIROS-N satellites. Over 
land surfaces, the algorithms will generate an increased error as a 
result of the reduced and more varying emissivity. In this paper, 
more optimum algorithms are developed, which adapt their coeffi- 
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cients to the statistics of emissivity, internal noise and the atmos- 
pheric influence. 9 references, 1 figure, 2 tables. 


— (CONF-8608141—) Proceedings of the internation- 

al symposium on ecological aspects of tree-ring analysis. 
Jacoby, G.C. Jr.; Hornbeck, J.W. (comps.). (Columbia 
Univ., Palisades, NY (USA). Tree-Ring Lab.; Forest Serv- 
ice, Durham, NH (USA)). Apr 1987. Contract FG02- 
86ER60454. 745p. NTIS, PC A99/MF A0O1; 1; GPO Dep. 
File Number DE87009045. 

From Industrial symposium on ecological aspects of tree 

anal Tarrytown, NY, USA (17 Aug 198 
“s eeaee presented at the ae a divided into the 
following categories: forest ecology; effects of natural disturbances; 
tree-ring analysis in the earth sciences; paleoecology and prehisto- 
ry; anthropogenic impacts on forest ecology and radial growth of 
trees; assessing effects of increasing CO2 on forest growth; statisti- 
cal method; and analytical procedures. Separate abstracts have been 
prepared for the individual papers. (ACR) 


31725 (DOE/ER/60243—1) Responses of herbivorous ro- 
dents to habitat disturbance on the North Slope of Alaska: 
Final report, July 1984 to 31 December 1986. Batzli, G.O. 
(illinois Univ., Urbana (USA). Dept. of Ecology, Ethology 
and Evolution). May 1987. Contract FG02-84ER60243. 32p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87010087. 

Herbivorous rodents were studied in the vicinity of Toolik 
Lake on the North Slope of Alaska. Results indicate that herbivo- 
rous microtine rodents (lemmings and voles) respond to disturbance 
of their habitats in predictable ways in relation to changes in the 
availability of high-quality food. The quality of natural foods was 
determined by feeding trials. Preferences of voles for different 
plants in the field matched their performance (measured by change 
in body mass) when fed the same plants in the laboratory. Stepwise 
multiple regression successfully predicted the relative densities of 
the two most common species of voles based upon the availability 
of preferred food items. Preliminary results from field experiments 
indicate that densities of voles increase in response to supplements 
of high-quality food in natural habitats. 13 refs., 8 figs., 8 tabs. 


31726 (ESA-SP—54-VOL-3, pp vp) Comparison of in 
situ measurements of forest decline ptoms in Vermont 
(USA) and the Schwarzwald (FRG). Rock, B.N.; Hoshizaki, 
T.; Lichtenthaler, H.; Schmuck, G. (Karlsruhe Univ., West 
Germany). Aug 1986. NTIS, PC A21/MF AOI; ESA, Paris, 
France, 3 volume set $90 Member States, AU, CN, and NO 
(+20% others). TEEE—86CH2268-VOL-3; LC—86-80109; 
ETN—87-98537; CONF-860997—Vol.3). 

From IGARSS ‘86 symposium; Zurich, Switzerland (8 Sep 
1986). 

Field analyses were conducted at spruce/fir sites in the U.S. 
and Germany undergoing forest decline. Data gathered from 
common branch samples included reflectance curves, fluorescence 
measurements, and pigment concentrations. Similar reflectance sig- 
natures are seen for specimens from all sites. Reflectance spectra 
from specimens collected from high damage sites in both countries 
show a characteristic reflectance drop in the near infrared and a 
shift (5 nm) of the red edge to shorter wavelengths. Fluorescence 
data suggest altered state of health of photosynthetic pigments only 
in specimens from German high damage sites, and pigment extrac- 
tion and analysis indicate a reduction in total chlorophyll, a de- 
crease in chlorophyll b when compared with chlorophyll a, and a 
relative increase in carotenoids. 


31727 (ORNL/TM—9935) Information for seasonal 
models of carbon fluxes in agroecosystems. King, A.W,; 

DeAngelis, D.L. (Oak Ridge National Lab., TN (USA)). 
Apr 1987. Contract AC05-840R21400. 98p. NTIS, PC 
A05/MF A01; GPO Dep. File Number DE8 (009780. 

Environmental Sciences Division Publication No. 2649. 

This report is a compilation of information useful for con- 
structing regionally differentiated models of seasonal carbon fluxes 
in the terrestrial biosphere. Two classes of information are present- 
ed. First, extant agroecosystem models that simulate the flux of 
carbon in a stand or whole field are reviewed. Second, empirical 
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data on seasonal carbon fluxes are compiled. These reviews and 
compilations are extensive, but not exhaustive. No attempt is made 
to evaluate the usefulness of seasonal models and data. 


31728 (STEV-SB—86-25) Evaluation of FORCYTE-10. 
Rolff, C.; Dyck, B. (Statens Energiverk, Stockholm 
(Sweden)). May 1986. 3lp. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87752037. 

FORCYTE-10, the current working version of the FOR- 
CYTE series, appears to be the best forest management model of its 
type available and it is currently being tested in several institutes 
throughout the world. On the basis of the Project CPC-10 assess- 
ment FORCYTE-10 is best used as a teaching tool for nutrient 
management. The model is useful for integrating existing knowl- 
edge about ecosystem processes and indicating gaps in scientific 
knowledge. However, the relative importance of these gaps cannot 
be confidently determined since the model does not accurately sim- 
ulate forest ecosystems. The model is considered unsuitable as a 
management tool and has limited application as a research tool. 
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'ER ALSO TO CITATION(S) 30088, 30186, 30187, 30379, 31032, 31033, 
31665, 31675, 31724, 31776, 31789, 31794, 31992, 31993, 31994, 31996, 31998 


31729 (CONF-841034—Vol.1, pp 1-15) Methods and re- 
sults of SPOT simulations - an overview. Dizier, J.L.; 
Favard, J.C. 1984. (In French). NTIS, PC A99/MF AO0O1. 
File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper presents an overview of the SPOT simulations 
which were begun in 1979 and were ended in 1984/85. The simula- 
tion programs are presented with their sites, subjects and investiga- 
tors: France 1980; France and West Africa in 1981; France, CEE, 
Bangladesh in 1982; New Caledonia and France in 1983; East 
Africa in 1984. The collection of these simulations covers the mate- 
rial of biographical and human centers with the equatorial zone ex- 
cluded. 


31730 (CONF-841034—Vol.1, pp 389-397) Industrial 
Development and International Development. Bied-Charre- 
ton, M. (Ministere des Relations Exterieures - Cooperation, 
Paris, France). 1984. (In French). NTIS, PC A99/MF AOl. 
File Number DE86015369. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

In developing countries, it is very important to manage the 
natural resources and to make the very best use of remote sensing 
techniques. 


31731 (CONF-841034—Vol.2, pp 704-711) Utilization of 
perspectives of the SPOT Satellite data in the Ile-de-France 
region following the results acquired from the two simulated 
images of 1981 and 1983. Ballut, A.; Nguyen, P.T. 
(d’Urbanisme de la Region Ile-de-France, Paris). 1984. (In 
French). NTIS, A99/MF AOl. File Number 
DE86015370. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper deals with the information needs and spatial de- 
tection of the urban center. Spatial detection has not yet replaced 
other necessary sources of information necessary for management, 
but has complemented it. 


(CONF-841034—Vol.3, pp 1533-1539) Principles 
of programming the images of the S Satellite. Cabrieres, 
B.; Cariou, A.; Ponce, G. (Centre National d'Etudes S 
tiales, Toulouse, France). 1984. (In French). NTIS, 
A99/MF A01. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
—— Paris, France (1 Oct 1984). 

The SPOT Satellite will be launched in 1985. In order to 

best use its possibilities and those of receiving stations and image 
treatment centers, a specialized information entity is under develop- 
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ment at CNES and should be completed by the end of 1984. The 
programming demands of the users will be accomplished through 
the medium of the commercial company SPOT-IMAGW,; its role is 
to choose the Satellite configurations best adapted to meet the de- 
mands; next to work out the plan of labor of the service employ- 
ment which will be transmitted all 24 hours from the Satellite; and 
finally to inform the requester on the acquired scenes and on the 
progress of his request. 


31733 (CONF-841034—Vol.3, pp 1751-1758) Tricolor 
representations of the LANDSAT images. Leduc, A. (Uni- 
versite de Rouen, Mont Saint Aignan, France). 1984. (In 
French). NTIS, A99/MF A0Ol. File Number 
DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

Tricolor imagery of satellite remote sensing data is a power- 
ful tool of analysis and consideration regarding nature in quantity 
as well as in quality. Very flexible to use, this methodology, de- 
mands on the other hand, many precautions in automation. It does 
not require burdensome equipment. This paper deals with informa- 
tion needs and spatial detection of urban centers. 


31734 (CONF-8509395—Vol.1) Communications of the 
German Society for Soil Sciences. (Deutsche Bodenkund- 
liche Gesellschaft, en (Germany, F.R.)). 1985. 
474p. (In German). NTI S Sales Only), PC A20. File 
Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Different scopes of soil science are collected in this publica- 
tion. About sixteen papers deal with the consequences of forest eco- 
systems. Especially the problems of heavy metal deposition, their 
availability and competition in the soil and leaching into the 
groundwater are discussed. Separate abstracts were prepared for 16 
papers of this report. 


31735 ek rene pp 139-150) Soil protec- 
tion as an integral part of environmental protection in Lower 
Saxony. Hesse, H.-J. Pi (Nicdersacchsisches Ministerium fuer 
Ernaehrung, Landwirtschaft und Forsten, Hannover, Ger- 
many, FR). 1985. (in German). NTIS (US Sales Only), PC 
A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

Soil protection forms a major part of any environmental pro- 
tection measure. The examples presented in the paper show that 
soil protection is involved in many activities, although this is not 
immediately evident to observers, and efforts still need improve- 
ment and enhancement in future. Successful soil protection needs to 
be based not only on laws and regulations alone, but very urgently 
requires acceptance and support on the part of the persons affected, 
which can be achieved by information and advice, and assistance 
from science and research for the decision-making administrative 
and political bodies. 


31736 (CONF-8509395—Vol.1, pp 159-187) Natural and 
anthropogenic components of soil acidification. Ulrich, B. 
(Goettingen Univ., Germany, F.R. Inst. fuer Bodenkunde 


und Waldernaehrung). 1985. (in German). NTIS (US Sales 
Only), PC A20. File Number DE87752323. 
From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 
Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 
A model, explaining soil acidification caused by natural and 
components is introduced. The theoretical basis of 
the chemical coherences and of the development of soil acidifica- 
tion, especially of forest ecosystems is described. The consequences 


of this process, as ground water acidification and nitrate leaching, 
are outlined. 
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31737 (CONF-8509395—Vol.1, pp 331-336) Heavy 
metals deposition and uptake shown by the example of forest 
ecosystems situated near by pollutant sources. Asche, N. 
(Goettingen Univ., Germany, F.R. Inst. fuer Bodenkunde 
und Waldernaehrung). 1985. (In German). NTIS (US Sales 
Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 1985). 

Mitteilungen der Deutschen enkundlichen Gesellschaft.; 
Vol. 43(1). 

The deposition of heavy metals as cadmium, copper, lead 
and zinc was measured over two years in forest ecosystems. The 
results are discussed and show that the observed ecosystems accu- 
mulate these heavy metals and represent an increasing danger, espe- 
cially in combination with soil acidification, for the stability of 
forest ecosystems. 


31738 (CONF-8509395—Vol.1, pp 389-395) Study of 
methods of measuring the adsorption of organic chemicals, 
using atrazine, 2,4-D and pentachlorphenol as examples. Ku- 
kowski, H.; Bruemmer, G. (Kiel Univ., Germany, F.R. Inst. 
fuer eae und Bodenkunde). 1985. (In 
German). NTIS (US Sales Only), PC A20. File Number 
DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

Adsorption and desorption of organic agro-chemicals as atra- 
zine, 2,4-D and pentachlorphenol were tested in different soils 
under changing conditions. The importance of properties of soil so- 
lution, concomitant electrolytes and different temperatures for the 
problem of chemicals adsorption was proved. The results are dis- 
cussed and show that all the parameters are important for adsorp- 
tion and desorption of organic chemicals and have to be consid- 
ered. 


31739 (CONF-8509395—Vol.1, pp 403-408) Impact of 
fertilizers on the heavy metals output at a depth of 100 cm 
and the reactions of pH value, organic C amount and heavy 
metal concentration in aqueous soil extracts from soil profiles 
of trial fields. Lamersdorf, N.; Koenig, N. (Goettingen 
Univ., Germany, F.R. Inst. fuer Bodenkunde und Walder- 
naehrung). 1985. (In German). NTIS (US Sales Only), PC 
A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1 

te concentration of metals as zinc, cadmium, lead, copper, 
nickel, chromium and aluminium in the soil solution of fertilized 
and not fertilized forest stands was analysed. The results show that 
liming diminishes the leaching of these elements. 


31740 (CONF-8509395—Vol.1, pp 415) Interaction be- 
tween atmospheric acidity and weather. t acidifica- 
tion of forest soils, Matzner, E. 1985. (In German). NTIS 
(US Sales Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 


31741 (CONF-8509395—Vol.1, pp 435-439) Aluminium 
types in surface material of acid forest soils. Naetscher, L 
Schwertmann, U. (Technische Univ. Muenchen, Pretion, 
Germany, F.R. Lehrstuhl fuer Bodenkunde). 1985. (in 
German). NTIS (US Sales Only), PC A20. File Number 
DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1 

fase covers of acid forest soils from the Fichtel moun- 
tains have been investigated. Three sample sites are podzol soils 
and podzolic brown earth formed by phyllite and granite debris, 
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and can be assigned to a group of strongly acid soils with pH- 
values (surface) between 3.0 and 3.8 and the humus type raw 
humus. The fourth sampling site is brown earth formed by basaltic 
debris, with pH-values between 4.1 and 4.2. The surface cover con- 
sists of mully mould. Aluminium types predominating in these 
strata were to be determined, both in solid matter and in soil solu- 
tions. Attempts have been made to separate the Al bound to solid 
matter into an organic and an inorganic fraction. In the solutions, 
Al/sup 3+/, unstable and complexed Al have been distinguished. 


$1742 (CONF-8509395—Vol.1, pp 465-470) Effects of 
ionic competition in the ternary system ee 
during adsorption in the soil. Schmitt, H.W.; Sticher, H. 
(Bidgenoessische Technische Hochschule, Zurich, Switzer- 
land. Inst. fuer Lebensmittelwissenschaft). 1985. (In 
German). NTIS (US Sales Only), PC A20. File Number 
DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1 

Sopanic wastes of purification plants contain heavy metals as 
lead, cadmium and copper, wich accumulate in the fertilized soils. 
Availability and competition of these elements in an acid cambisol 
were determined. To prove the effect of competition on plant 
growth and uptake, experiments with organic wastes of different 
heavy metal content were carried through on spinach. The results 
are discussed. 


31743 (CONF-8509395—Vol.1, pp 471-476) Heavy 
metals uptake by soils of various forests far away from indus- 
trial sites. Schultz, R.; Mayer, R. (Kassel Univ., Gesamth- 
ochschule, Germany, F.R. Fachbereich 13 - Stadtplanung, 
Landschaftsplanung). 1985. (In German). NTIS (US Sales 
Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

Deposition of heavy metals on forest stands of conifers and 
of deciduous trees are measured and compared. The way of reach- 
ing the soil is watched and the amounts of cadmium, chromium, 
lead, copper and zinc entering the soil are measured. The results 
are discussed and show a decrease of heavy metal deposition. 


31744 (CONF-8509395—Vol.2) Communications of the 
German Society for Soil Sciences. (Deutsche Bodenkund- 
liche Gesellschaft, Goettingen (Germany, F.R.)). 1985. 
485p. (In German). NTIS (US Sales Only), PC A21. File 
Number DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Different scopes of soil science are collected in this paper. 
Seven papers deal with the consequences of air pollution in soil 
chemistry of forest ecosystems. Especially problems of heavy metal 
transport, soil acidification and methods to stop this process by fer- 
tilisers are discussed. Separate abstracts were prepared for seven 
papers in this report. 


31745 (CONF-8509395—Vol.2, pp 957-961) Chemical 
soil condition of selected forest areas, illustrated by means of 
a field study in North-Rhine Westphalia. Gehrmann, J. 1985. 
(In German). NTIS (US Sales Only), PC A21. File Number 
DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 1985). 

Mitteilungen der Deutschen enkundlichen Gesellschaft.; 
Vol. 43(2). 

The element content of four different soils was evaluated in 
three depth levels. pH and content of calcium, aluminium, potassi- 
um, manganese, magnesium and iron were measured. The results 
show, that acidification goes on in all soils. The buffering capacity 
is decreasing and aluminium in the soil solution is increasing. Final- 
ly, some advices are given to reduce the problems of soil acidifica- 
tion and its consequences. 
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31746 (CONF-8509395—Vol.2, pp 963-968) Water and 
element transport in differently fertilized and damaged forest 

. Hantschel, R.; Kaupenjohann, M.; Schaaf, W.; 
Horn, R.; Zech, W. (Bayreuth Univ., Germany, F.R. Lehr- 
stuhl Bodenkunde und Bodengeographie). 1985. (In 
German). NTIS (US Sales Only), PC A21. File Number 
DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2). 

The element balance of two damaged forest stands was de- 
termined. On each stand a fertilizer experiment was carried through 
to test their influence on the plants’ state of health. The results are 
discussed and show that forest litter represents a sink for zinc. Cad- 
mium was scarcely absorbed and entered more or less rapidly into 
the ground water. Effects of the different fertilizers onto heavy 
metal transport could not be shown up to now. 


31747 (CONF-8509395—Vol.2, pp 969-974) Nutrient 
supply to fertilized, differently damaged spruces in sites of 
North-East Bavaria affected by air pollution. Kaupenjohann, 
M.; Hantschel, R.; Horn, R.; Zech, W. (Bayreuth Univ., 
Germany, F.R. Lehrstuhl Bodenkunde und Bodengeogra- 
phie). 1985. (in German). NTIS (US Sales Only), PC A21. 
File Number DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2). 

A fertilizer experiment on two forest stands was carried 
through. State of health and the nutrient content of nitrogen, potas- 
sium, phosphorous, magnesium and calcium in spruce needles were 
determined. Their nutrient leaching rates were evaluated. Methods 
and results are discussed. 


31748 (DOE/EV/10450—H2) Waste oil: Technology, ec- 
onomics, and environmental, health, and safety considerations. 
(Mueller Associates, Inc., Baltimore, MD (USA)). Jan 1987. 
Contract AC01-84PE72013. 205p. NTIS, PC A10/MF AO1; 
1; GPO Dep. File Number DE87009536. 

The current status of environmental information on the 
waste oil industry is reviewed. The sources, properties, and avail- 
ability of waste oil are summarized. The topics of waste oil collec- 
tion, utilization, and disposal, energy and economic considerations, 
and regulatory constraints are discussed, based upon the most 
recent data available at this time. The health and safety implications 
of the resource through end-use waste oil system are also presented. 


31749 (NAGRA-NTB—85-61) Inventory of chemically 
toxic substances in final repositories for radioactive wastes 
and their release in the the environment. Buchheim, B.; Blue- 
mel, H.; Couson, B.; Furrer, P.; Kurtz, K.; Boehringer, J.; 
Resele, G.; Schwanner, I. (Nationale Genossenschaft fuer 
die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Jul 1986. 110p. (in German). Nagra, CH- 
5401 Baden, Switzerland. 

According to the protection objectives for Project Gewaehr 
1985 as formulated by the Federal authorities, a radioactive waste 
repository should have no adverse effects on man and the environ- 
ment from a chemico-toxic point of view. This report explains that 
construction and operation of repositories as described in Project 
Gewaehr 1985 allow this objective to be realised. The Federal 
Office for Environmental Protection has made available a list of 
relevant ecotoxic materials and other substances which could 
present a problem due to their chemical and toxic properties. The 
drawing up of an inventory of ecotoxic and other problem sub- 
stances in the type B and type C repositories (based on the waste 
sort handbook and supplementary inquiries directed to waste pro- 
ducers) has shown that these materials occur mainly in the type B 
repository and the heavy metals nickel, cadmium, copper and 
chrome can be taken as representative. In agreement with the Fed- 
eral Office for Environmental Protection, cadmium was selected 
for further investigation, mainly because of the interest attracted by 
this metal in ecological discussions. Under the assumption that the 
cadmium originally emplaced as a metal later oxidises and migrates 
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with groundwater from the repository zone into the biosphere as a 
bivalent cation, the maximum expected cadmium concentration in 
the biosphere can be determined. The methods and parameters used 
for the transport calculation were similar to those for radioactive 
materials in Project Gewaehr 1985. The maximum Cd concentra- 
tions in the ground resulting from the calculations were within the 
range of natural concentrations in agricuituraily viable surface soils. 
The Cd concentrations calculated for groundwater are around an 


order of magnitude lower than the natural concentrations in open 
waters. 


31750 (PB—87-154894/XAB) Evaluating cover systems 
fer solid and hazardous waste (revised). Final report, Decem- 
ber 1970-July 1980. Lutton, R.J. (Army Engineer Water- 
ways Experiment Station, Vicksburg, MS (USA)). Sep 1982. 
69p. NTIS, PC A04/MF AO1. 

Supersedes PB—81-166340. 

A critical part of the sequence of designing, constructing, 
and maintaining an effective cover over solid and hazardous waste 
is the evaluation of engineering plans. Such evaluation is an impor- 
tant function of regulating agencies, and accompanying documenta- 
tion can form one basis for issuing or denying a permit to the 
owner/operator of the waste-disposal facility. The manual describes 
39 steps in evaluation of plans submitted for approval. Generally, 
the evaluator considers available soils, site conditions, details of 
cover design, and post-closure maintenance and contingencies. 


31751 (PB—87-154902/XAB) Guide to the disposal of 
chemically stabilized and solidified waste. (Army Engineer 
Waterways Experiment Station, a MS (USA)). 
Sep 1982. *128p. NTIS, PC A07/MF AO1 

Supersedes PB—81-181505. 

Stabilition/solidification of industrial waste is a pretreatment 
process that has been proposed to insure safe disposal of wastes 
containing harmful materials. The manual examines the regulatory 
considerations, current and proposed technology, testing proce- 
dures and design of landfills and other options involved in disposal 
system using stabilization/solidification of wastes. A summary of 
the major physical and chemical propertier of treated waste is pre- 
sented. A listing of major suppliers of stabilization/solidification 
technology and a summary of each process is included. 


31752 (PB—87-155537/XAB) Closure of hazardous-waste 
surface impoundments (revised). Wyss, A.W.; Willard, H.K.; 
Evans, R.M.; Schmitt, R.J.; Sherman, R.G. (Acurex Corp., 
Mountain a" CA (USA)). Sep 1982. 103p. NTIS, PC 
A06/MF A 

aeaaai PB—81-166894. 

The manual describes and references the methods, tests, and 
procedures involved in closing a site in such a manner that mini- 
mizes the need for further maintenance, and control, minimizes, and 
eliminates, to the extent necessary to protect human health and the 
environment, post-closure escape of hazardous waste, hazardous- 
waste constituents, leachate, contaminated rainfall, or waste-decom- 
position products to ground water, surface waters, or the atmos- 
phere. Problems that have been overlooked in abandoned surface 
impoundments and have caused environmental degradation are dis- 
cusses. The techniques involved are pertinent to closing an im- 
poundment either by removing the hazardous waste or by consoli- 
dating the waste on-site and securing the site at a landfill. Technical 
criteria for implementing the closure-specifically those regarding as- 
pects substantially different from a landfill, are given relevant litera- 
ture or procedures are documented for more in-depth review as 
necessary. 


31753 (PB—87-155545/XAB) Inter-industry collaborative 
study of the toxicity characteristic leaching procedure. Ad- 
dendum to compilation of Phase 1A and Phase 2 data. Tech- 
nical report. (Lancy International, Inc., Zelienople, PA 
(USA) Sep Sep 1986. 142p. NTIS, PC ‘AO7/MF A\ AOl. 

The document was submitted to EPA as a public comment. 
The study was conducted in two phases, a familiarization phase and 
a second phase constituting the majority of the test program. The 
goals of the study were: to compare the TCLP and the EP Toxici- 
ty test on wastes of interest to the sponsoring associations; to esti- 
mate the precision and reliability of the TCLP; and to identify pro- 
cedural problems in the TCLP. 
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31754 (PB—87-157210/XAB) Liner location risk and 
cost analysis model. Draft report. (Pope-Reid Associates, 
hem aoe Paul, MN (USA)). ‘at 1985. 122p. NTIS, PC A06/ 
The volume contains the summary and the text of the liner 
location risk and cost analysis Draft Report, which was developed 
by U.S. Environmental Protection Agency and its contractors. The 
Report describes the models framework, its applications and results 
of the first phase of development. The Liner Location Risk and 
Cost Analysis model estimates the chronic risk to human health 
from land disposal of hazardous wastes under different technology, 
location, and waste stream scenarios; it also estimates the cost of 
different designs and size of landfills and surface impoundments. 


31755 (PB—87-157756/XAB) Liner location risk and 
cost analysis model. Appendices. Draft report. (Pope-Reid 
Associates, Inc., St. Paul, MN (USA)). Jan 1985. 414p. 
NTIS, PC A18/MF AOl. 

The volume contains the appendices to the Liner Location 
Risk Analysis Model Draft Report. Contents include: Failure and 
release submodel; Subsurface transport submodel; Exposure submo- 
del; Hazard submodel; Cost model; Waste and constituent charac- 
terization; and Structure and function of the liner-location risk anal- 
ysis model. 


31756 (PB—87-159448/XAB) Potential for migration of 
hazardous wood-treating chemicals during land-treatment op- 
erations. Technical interim report. McGinnis, G.D. (Missis- 
sippi State Univ., Mississippi State (USA). Water Resources 
Research Inst.). Jul 1986. 61p. NTIS, PC A04/MF A011. 

The amounts and types of toxic chemicals that migrate into 
the ground water during active land-treatment operations were 
studied to determine the relative rates of migration versus biologi- 
cal degradation using three types of soil found in the southeastern 
United States, to identify and quantify the breakdown products 
from active land-farming operations, and to determine the toxicity 
of the water-soluble products formed during active land-treatment 
processes. The project is a two-year project and is approximately 
50% complete. The hazardous waste at each site has been charac- 
terized chemically using a variety of parameters. The rates of mi- 
crobiological degradation and the migration studies are now in 
progress. 


31757 (TVA/PUB—87/13) Evaluating soil conservation 
alternatives: Agricultural economics technical publication No. 
62. Reinschmiedt, L.L.; Spurlock, S.R.; Foster, T.H. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA). Office 
of Agricultural and Chemical Development; Mississippi 
State Univ., Mississippi State (USA). Mississippi Agricultur- 
al and Forestry Experiment Station). Dec 1986. 23p. NTIS, 
PC A02/MF A01. File Number DE87900682. 

This report presents a brief overview of soil erosion issues, a 
part of which will address the problem of producer adoption of 
erosion control measures. The second part of the report discusses 
an economic model designed for use by Soil Conservation Service 
personnel and extension specialists in developing conservation pro- 
grams for farmers. The model integrates information regarding 
long-term physical relationships between erosion and crop yields 
with information farmers have about future crop prices, discount 
rates, production costs, and the costs of alternative erosion control 
practices. The economic model, designed for use on an IBM-PC (or 
compatible) microcomputer, is offered as an approach to solving 
problems in identifying, evaluating and encouraging the adoption of 
conservation measures. 


31758 Sources of acidity in some forested Udults. Rich- 
ter, D.D. (Oak Ridge National Lab., TN). Soil Science Socie- 
ty of America Journal; 50: No. 6, 1584-1589(Nov-Dec 1986). 
(CONF- 8611156—). Contract ACOS- 840R21400. 

From 50. annual meeting of the Soil Science Society of 
America; New Orleans, LA, USA (30 Nov 1986). 

Three sources of soil acidity (bicarbonate leaching: base- 
cation accumulation in aboveground wood, roots, and forest 
floor;and acid atmospheric deposition) were evaluated in relation to 
exchangeable acidity of three forested Udults in Tennessee. The 
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Udults have low effective CEC (CEC/sub e/), from 2.4 to 3.7 
cmoi/sub c/ kg™. In the three soils, H* from bicarbonate leaching 
averaged 0.60 kmol/sub c/ha™! yr~! over 2 yr. In five forest stands, 
30 to 80 yr in age, H* from accumulation of excess base cations in 
aboveground wood, roots, and forest floor averaged 1.11 kmol/sub 
c/ ha~? yr~*. Atmospheric H* inputs, estimated from bulk precipita- 
tion, averaged 0.67 kmol/sub c/ ha~! yr~*. Total deposition of at- 
mospheric acidity to these eastern Tennessee forests is on the order 
of 1 kmol/sub c/ ha~! yr~*. Variations in H* inputs were caused by 
annual differences in the hydrologic cycle and by stand differences 
due to nutrient-cycling and soil-chemistry effects. In these forest 
ecosystems, sources of soil acidity from annual bicarbonate leaching 
and cation accumulation appeared to exceed atmospheric inputs. 
Exchangeable acidity in the forested Udults was large compared 
with annual fluxes of acidity. In the upper 60 cm of the three soils, 
KCl-exchangeable acidity ranged from 100 to 274 kmol/sub c/ 
ha}, and BaCl-TEA (triethanolamine) acidity ranged from 505 to 
820 kmol/sub c/ ha™~*. Despite low precipitation pH and low soil 
CEC/sub e/, the additional H+ from acid deposition has not 
caused significant alteration of soil acidity or base solution of these 
Udults. 


31759 Effects of dissolved organic carbon and sulfate on 
aluminum mobilization in forest soil columns. Evans, A. Jr. 
(Virginia Polytechnic Institute and State Univ., Blacksburg). 
Soil Science Society of America Journal; 50: No. 6, 1576- 
1578(Nov-Dec 1986). (CONF-8611156—). 

From 50. annual meeting of the Soil Science Society of 
America; New Orleans, LA, USA (30 Nov 1986). 

A column study was conducted using a Cecil soil that was 
leached with various combinations of SO,? and dissolved organic 
carbon (DOC), with the eluent pH adjusted to 4.6. Aluminum mo- 
bilization increased in the order SQ.? << DOC + SOQ,? < DOC 
with Al being present primarily as Al in the 1000 to 2500 molecular 
aggregate range (MAR). The addition of SO,? to the soil resulted 
in a reduction in DOC in the < 1000 (MAR) with a corresponding 
increase in the 1000 to 2500 and 2500 to 5000 (MAR). Subsequent 
leaching with SO,? after DOC treatment reduced Al mobilization. 
The number of pore volumes of eluent required for SO,? break- 
through decreased with elevated DOC levels in solution. Prelimi- 
nary results suggest that SO,? and organic species < 1000 (MAR) 
compete for similar adsorption sites. 


31760 Speciation of hydroxy-aluminum solutions by wet 


chemical and aluminum-27 methods. Bertsch, P.M.; 
Layton, W.J.; Barnhisel, R.I. (Univ. of Georgia, Aiken). Soil 
Science Society of America Journal; 50: No. 6, 1449- 
1454(Nov-Dec 1986). (CONF-8611156—). Contract AC09- 
76SR00819. 


From 50. annual meeting of the Soil Science Society of 
America; New Orleans, LA, USA (30 Nov 1986). 

Partially neutralized Al solutions with OH/Al molar (n~) 
ratios ranging from 0.25 to 2.5 were studied employing 77Al nucle- 
ar magnetic resonance spectroscopy and the ferron-timed colori- 
metric assay. The monomeric Al concentrations (Al/sub a/) esti- 
mated by the ferron assay were consistently higher than the actual 
concentration determined by NMR spectroscopy. The differences 
between the methods indicate the presence of a small polymer 
which reacts rapidly with ferron and is erroneously assigned to the 
monomeric Al fraction. The polymeric Al component (Al/sub b/) 
estimated by the ferron method could be partitioned into 1 more 
rapidly reacting fraction (21 h) and a slowly reacting fraction (> 1 
h). The amount of Al associated with the rapidly reacting polymer- 
ic fraction corresponded to the amount of [AlO, Al2(OH)x(H2O 
)2]* polymer directly determined by NMR spectroscopy. The 
slower reacting component of the Al/sub b/ fraction is believed to 
be a polymer of the hexameric ring morphology. Direct NMR 
measurements provided evidence for specific adsorption of Als to 
a cation exchange resin and differential precipitation kinetics of this 
polymer with added sulfate. These data indicate that characterizing 
hydroxy Al solutions without direct measurements can lead to erro- 
neous interpretations concerning the distribution between mono- 
meric and polymeric Al and the nature and types of polymeric Al 
present. 
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31761 Changes in soil carbon storage after cultivation. 
Mann, L.K. (Oak Ridge National Lab., TN). Soil Science; 
142: No. 5, 279-288(Nov 1986). 

Previously published data from 625 paired soil samples were 
used to predict carbon in cultivated soil as a function of initial 
carbon content. A 30-cm sampling depth provided a less variable 
estimate (r? = 0.9) of changes in carbon than a 15-cm sampling 
depth (r? = 0.6). Regression analyses of changes in carbon storage 
in relation to years of cultivation confirmed that the greatest rates 
of change occurred in the first 20 yr. An initial carbon effect was 
present in all analyses: soils very low in carbon tended to gain 
slight amounts of carbon after cultivation, but soils high in carbon 
lost at least 20% during cultivation. Carbon losses from most agri- 
cultural soils are estimated to average less than 20% of initial 
values or less than 1.5 kg/cm? within the top 30 cm. These esti- 
mates should not be applied to depths greater than 30 cm and 
would be improved with more bulk density information and equiva- 
lent sample volumes. 
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REFER ALSO TO CITATION(S) 30186, 30187, 30188, 30189, 30191, 30192, 
31688, 31775, 31776, 31952, 32049 


31762 (DPST—81-968) Chlorinated solvent releases to 
M-Area process sewers. Christensen, E.J.; Brendell, C.K. 
(Savannah River Lab., Aiken, SC (USA)). 18 Dec 1981. 
Contract AC09-76SR00001. 15p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87010160. 

This report estimates the quantity of solvent released to the 
process sewers leading to the seepage basin and Tims Branch since 
M Area operations commenced in 1952. Arriving at an accurate 
quantitative assessment of degreaser solvent releases is difficult, 
since no measurements of solvent loss to the process sewers or 
annual use in M Area were ever made. As a result, solvent use and 
loss estimates are derived from past solvent purchase orders, past 
operational events and M-Area personnel experience. 


31763 (DPST—385-703) M-Area Settling Basin and vicini- 
ty: Environmental information document. Pickett, J.B.; 
Colven, W.P.; Bledsoe, H.W. (Savannah River Lab., Aiken, 
SC (USA)). Dec 1986. Contract AC09-76SR00001. 307p. 
NTIS, PC A14/MF A0Ol; 1; GPO Dep. File Number 
DE87010079. 

This document provides environmental information on pos- 
tulated closure options for the M-Area Settling Basin and vicinity 
at the Savannah River Plant and was developed as background 
technical documentation for the Department of Energy’s proposed 
Environmental Impact Statement (EIS) on waste management ac- 
tivities for groundwater protection at the plant. The results of 
groundwater and atmospheric pathway analyses, accident analysis, 
and other environmental assessments discussed in this document are 
based upon a conservative analysis of all foreseeable scenarios as 
defined by the National Environmental Policy Act (40 CFR 1500- 
1508). The scenarios do not necessarily represent actual environ- 
mental conditions. This document is not meant to be used as a clo- 
sure plan or other regulatory document to comply with required 
federal or state environmental regulations. 


31764 (DPST—85-711) TNX Burying Ground: Environ- 
mental information document. Dunaway, J.K.; Johnson, 
W.F.; Bledsoe, H.W.; Kingley, L.E.; Simmons, R.V.; Smith, 
J.A. (Savannah River Lab., Aiken, SC (USA)). Dec 1986. 
Contract AC09-76SR00001. 87p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number DE87010173. 

This document provides environmental information on pos- 
tulated closure options for the TNX Burying Ground at the Savan- 
nah River Plant and was developed as background technical docu- 
mentation for the Department of Energy's proposed Environmental 
Impact Statement (EIS) on waste management activities for 
groundwater protection at the plant. The results of groundwater 
and atmospheric pathway analyses, accident analysis, and other en- 
vironmental assessments discussed in this document are based upon 
a conservative analysis of all foreseeable scenarios as defined by the 
National Environmental Policy Act (40 CFR 1500 to 1508). The 
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scenarios do not necessarily represent actual environmental condi- 
tions. This document is not meant to be used as a regulatory clo- 
sure plan or other regulatory document to comply with required 
federal and state environmental regulations. 


31765 (EIR—611) Building materials as a source of a 
possible radiation 


Burkart, W. (Eidgen es . fuer 

Ww (Switeclen)) Dec 1986. 31p. 
NTIS (US Sales Only), PC A03/MF AOl1. 
DE87702682. 

Two main pathways of exposure contribute to the human ra- 
diation exposure indoors: external whole body irradiation from 
gamma-rays originating from the walls, and exposure of lung tissue 
by alpha-rays emitted by radon daughters present in the inhaled air. 
Natural radioactive elements present in building materials produce 
both kinds of radioactive exposure. Uranium, thorium and potassi- 
um are sources of gamma radiations. Materials containing radium 
can create an alpha-radiation hazard for the human respiratory 
system through the exhalation of radon from room surfaces. Meas- 
urements of the natural radioactivity of building materials made in 
several European countries are reviewed. A preliminary assessment 
of the radioactivity content of potentially hazardous materials on 
the Swiss market shows elevated levels in imported phosphogyp- 
sum and tuff. 


File Number 


31766 (INIS-mf—10886, 41-43) Radioactive residues 
in biological material. Proc Peaukiaie, 1: Jirasek, V.; Kabelova, 
B. (Vyzkumny Ustav Veterinarniho Brno-Med- 
lanky, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A02/MF A0Ol. File Number DE87702191. 
(CONF-8505351—). 

From Microelements ‘85: 19th seminar on trace elements in 
—— material; Brno, Czechoslovakia (7 May 1985). 

onitoring radioactive contamination of foods and animal 

sniteiasaaaaleeamaammateetadaidedadioeee, milk 
and meat) from critical localities for residual beta activity, i.e., 
gross beta activity of biological material minus natural /sup 40/K 
activity. The monitoring is not demanding on instruments and can 
also be applied to large series of samples. The measurement can 
then show which samples should be processed in more detail using 
alpha or gamma spectroscopy or radiochemical methods. The alpha 
and gamma spectroscopy methods are described with respect to the 
requirements on instrument parameters, sample preparation and 
measurement time. The methods are advantageous for their high 
accuracy, sensitivity and reproducibility. Their constraint is compli- 
cated sample preparation, complex instrumentation, the need for 
computer-aided evaluation, and a long determination time. 


31767 (NAGRA-NTB—85-20) Radionuclide sorption on 
carbonate - rock. Allard, B. (Nationale Genossens- 
chaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (Switzerland)). Nov 1985. 13p. Nagra, CH-5401 
Baden, Switzerland. 

Distribution coefficients have been compiled for 20 radionu- 
clides representative of low- and medium-level waste (C, Co, Ni, 
Se, Sr, Zr, Nb, Tc, Pd, Sn, I, Cs, Ra, Th, Pa, U, Np, Pu, Am, Cm) 
in geologic systems resembling Valanginian marl (lime/clay mix- 
tures). A set of distribution coefficients have been selected corre- 
sponding to a conservative estimation of the sorption of the various 
radionuclides. 


31768 (NAGRA-NTB—85-21) Radionuclide sorption on 
concrete. Allard, B. (Nationale Genossenschaft fuer die La- 
— g Radioaktiver Abfaelle (NAGRA), Baden (Switzer- 
)). Nov 1985. 17p. Nagra, CH-5401 Baden, Switzerland. 
Data on the sorption and diffusion of radionuclides in 
cement and concrete s are reviewed and discussed. Experi- 
mental data for C, Co, Ni, Sr, Tc, I, Cs, Th, U, Np, Pu, and Am 
are reviewed/summarized. Aspects on the influence of cement and 
pore water compositions on the sorption processes are given. Gen- 
erally the highly hydrolyzed actinides, as well as Co and Ni, are 
strongly sorbed on concrete, while the non-hydrolyzed Cs and Sr 
are poorly sorbed. The sorption of I (as I~?) and Tc (as TcO,~ 7) is 
significant and much higher than in most geologic systems at envi- 
ronmental pH. Carbon is largely removed from the aqueous phase 
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as CaCOs(s). Distribution coefficients and diffusivities for model 
calculations of radionuclide transport in concrete are suggested. 


31769 (NAGRA-NTB—85-33) Nuclide release from the 
near-field of a L/ILW repository. Karlsson, L.G.; Hoeglund, 
L.O.; Pers, K. (Nationale Genossenschaft fuer die Lagerung 
Radioaktiver Abfaelle (NAGRA), Baden (Switzerland)). 
Dec 1986. 107p. Nagra, CH-5401 Baden, Switzerland. 

For Project Gewaehr 1985, the release of nuclides from a re- 
pository for low- and intermediate-level radioactive waste is calcu- 
lated. The calculations are made for a reference design repository 
located in the marl host rock at the Oberbauen Stock reference site. 
The results are limited to the release of the nuclides from the waste 
through the engineered barriers into the surrounding host rock and 
will, therefore, constitute a source term for the far-field and bio- 
sphere calculations. The most probable nuclide transport mecha- 
nism is diffusion and releases are thus influenced by the nuclide dif- 
fusivities in the barriers, nuclide sorption and nuclide solubility 
limits. Degradation of the engineered concrete barriers is taken into 
account. The effects of convective flow through the barriers are 
described elsewhere. A near-field release model is presented. It con- 
sists of a set of computer programs suited to handle different repos- 
itory designs, solubility limitations and the different waste catego- 
ries. The release calculations were made for a base case in which 
best estimates of the parameters were used. Sensitivity to the choice 
of the most important parameters was tested by parameter vari- 
ations. The numerical models used were checked by comparative 
calculations with different codes and similar data. The results of the 
base calculations show that near-field barriers will cause both a 
delay of the release to the far-field and a reduced rate of release. 
The sorbed nuclides, comprising the actinides and some activation 
and fission products, will be delayed by 10’000 years and have a 
maximum release rate of less than 10~* Ci/a each. The non-sorbed 
nuclides are delayed by only about 100 years and the maximum re- 
lease rate is less than 10~? Ci per year and nuclide. The parameter 
variations and the design model tests gave only limited deviations 
from the base case results. 


31770 (NAGRA-NTB—85-48) Biosphere modelling for a 
HLW repository scenario and parameter variations. Grogan, 
H. (Nationale Genossenschaft fuer die Lagerung Radioak- 
tiver Abfaelle (NAGRA), Baden (Switzerland)). Oct 1985. 
65p. Nagra, Ch-5401 Baden, Switzerland. 

In Switzerland high-level radioactive wastes have been con- 
sidered for disposal in deep-lying crystalline formations. The indi- 
vidual doses to man resulting from radionuclides entering the bio- 
sphere via groundwater transport are calculated. The main recipi- 
ent area modelled, which constitutes the base case, is a broad 
gravel terrace sited along the south bank of the river Rhine. An 
alternative recipient region, a small valley with a well, is also mod- 
elled. A number of parameter variations are performed in order to 
ascertain their impact on the doses. Finally two scenario changes 
are modelled somewhat simplistically, these consider different pre- 
vailing climates, namely tundra and a warmer climate than present. 
In the base case negligibly low doses to man in the long term, re- 
sulting from the existence of a HLW repository have been calculat- 
ed. Cs-135 results in the largest dose (8.4x10~7 mrem/y at 6.1x10® y) 
while Np-237 gives the largest dose from the actinides (3.6x10-° 
mrem/y). The response of the model to parameter variations cannot 
be easily predicted due to non-linear coupling of many of the pa- 
rameters. However, the calculated doses were negligibly low in all 
cases as were those resulting from the two scenario variations. 


31771 (NIR—2/86) Inventory taking and transfer of I- 
129 in the food chain and fission product transfer on the path- 

way pasture-dairy cow-milk. An assessment of the situation 
ae the Chernobyl accident. Handl, J.; Pfau, A. (Nieder- 
saechsisches Inst. fuer Radiooekologie an der Univ. Hanno- 
ver (Germany, F.R.)). Aug 1986. 42p. (In German). 
(CONF- 8606271—1). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87751607. 

From CEC contractors meeting on the environmental trans- 
fer of radionuclides: implications of Chernobyl on terrestrial and 
aquatic ecosystems; Brussels, Belgium (25 Jun 1986). 

The inventory taking of current environmental I-129 relies 
on the sampling of thyroid gland of dairy cows and man, environ- 
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mental samples taken in the vicinity of the Mol reprocessing plant, 
and water samples from areas with geologic salt desposits, applying 
the models of radionuclide migration from soil to pasture, and the 
transfer in the food chain. The radionuclide transfer study carried 
out in the period from May 12 to June 9, 1986 after the Chernobyl 
accident covers measurements of the radionuclides I-127, I-129, I- 
131, Cs-137, Cs-134, and Te-132. 


31772 (PER—149) Environmental radioactivity at the 
National Nuclear Research Centre, Pelindaba. Report for the 
year 1985. Bain, C.A.R.; Annandale, J.; Moolman, E.W 
(Nuclear Development Corp. of South Africa (Pty.) Ltd., 
Pelindaba, Pretoria). Sep 1986. 38p. NTIS (US Sales Only), 
PC A03/MF AO1. File Seusher DE87702238. 

The revised environmental survey programme, introduced 
during 1970, with the emphasis on monitoring of the critical paths 
of exposure of the general public, was continued in 1985. Results of 
determinations of both gross radioactivity and individual nuclides in 
samples of fish and water (which are critical materials for liquid- 
effluent releases) from the Hartbeespoort Dam and from the Croco- 
dile River are given and discussed. Results of "I, Sr and 
gamma-spectrometric analyses of milk, the critical material for re- 
leases to the atmosphere, are presented. Results are given of regular 
investigations of the composition of airborne releases to the atmos- 
phere and liquid-effluent releases to the Crocodile River, performed 
in order to detect other possible critical nuclides. Levels of deposit- 
ed and airborne activity from nuclear-bomb tests are reported. 
Owing to absence of fresh fallout material the levels for most fis- 
sion products have fallen below the limit of detection. No environ- 
mental radioactivity due to releases from the Pelindaba site could 
be detected above the natural background or accumulated fallout 
levels. Unplanned releases of UFe sometimes occur. Accordingly, 
some of the environmental samples were also analysed for uranium. 
The results obtained so far do not indicate an increase in uranium 
levels in the environment. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 30186, 30187, 31031, 31764 


31773 (ANL/CNSV-TM—183) Municipal waste to 
energy: An annotated bibliography of US Department of 
Energy contractor reports. Brooks, C. (Argonne National 
Lab., IL (USA)). Jan 1987. Contract W-31109-ENG-38. 
110p. NTIS, PC A06/MF A01; GPO Dep. File Number 
DE87009806. 

Annotated reports listed are limited to those that focus on 
energy from municipal waste technologies and energy conservation 
in wastewater treatment. (PSB) 


31774 (CONF-8510249—Vol.1, pp 135-140) Use of GIS 
and other natural 


to integrate remote resource data, 
DeVries, M.E. (South Dakota State Univ., Brookings). 
1985. NTIS, PC A24/MF A0O1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A geographic information system (GIS) enables natural re- 
source planners and managers to efficiently integrate and utilize 
large volumes of data and a variety of data types in their decision- 
making processes. This tool creates a digital data base which is ca- 
pable of producing high quality maps and other output products 
which are tailored to the specific needs of the resource manager or 
planner. In addition to acquiring and using traditional map and tab- 
ular data products, an increasing number of planners and managers 
are now incorporating remotely sensed data into their planning and 
management schemes. Remote sensed data are most commonly en- 
tered into a GIS in the form of a computer classification or visual 
image interpretation which has been transferred to a base map. The 
analysis of the data in a GIS can be as simple as measuring line 
lengths or as complex as using modeling techniques to create what 
if scenarios. Commonly used analyses include distance, perimeter, 
area and volume measurements and overlay analysis. Distance 
searching, buffer generation and interpretation of a basic layer of 
data to create additional layers of data are also common. 5 refer- 
ences. 
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31775 (DOE/ID—12082(86)) 1986 environmental moni- 
toring program report for the Idaho National Engineering 
Laboratory Site. Hoff, D.L.; Chew, E.W.; Rope, S.K. 
(USDOE Idaho Operations Office, Idaho Falls). May 1987. 
74p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE87010206. 

This report presents onsite and offsite data collected in 1986 
for the routine environmental monitoring program conducted by 
the Radiological and Environmental Sciences Laboratory (RESL) 
of the Department of Energy (DOE) at the Idaho National Engi- 
neering Laboratory (INEL) Site. The purpose of this routine pro- 
gram is to monitor radioactive and nonradioactive materials result- 
ing from INEL Site operations which may reach the surrounding 
offsite environment and population. This report is prepared in ac- 
cordance with the DOE requirements in draft DOE Order 5484.1 
and is not intended to cover the numerous special environmental 


research programs being conducted at the INEL by RESL and 
others. 


31776 (DPST—85-712) CMP [Chemicals, Metals, and 
Pesticides] Pits: Environmental information document. Scott, 
S.C.; Kolb, N.L.; Price, V.; Bledsoe, H.W. (Savannah River 
Lab., Aiken, SC (USA)). Dec 1986. Contract AC09- 
76SRO00001. 171p. NTIS, PC A08/MF A0l1; 1; GPO Dep. 
File Number DE87010175. 

This document provides environmental information on pos- 
tulated closure options for the Chemicals, Metals, and Pesticides 
(CMP) Pits at the Savannah River Plant and was developed as 
background technical documentation for the Department of 
Energy's proposed Environmental Impact Statement (EIS) on 
waste management activities for groundwater protection at the 
plant. The results of groundwater and atmospheric pathway analy- 
ses, accident analysis, and other environmental assessments dis- 
cussed in this document are based upon a conservative analysis of 
all foreseeable ~cenarios as defined by the National Environmental 
Policy Act (40 CFR 1500-1508). The scenarios do not necessarily 
represent actual environmental conditions. This document is not 
meant to be used as a regulatory closure plan or other regulatory 
document to comply with required federal or state environmental 


regulations. 


31777 (NEI-NO—18) Evaluation of ornithological preser- 
vation interests and birdlife consequences by possible hydro- 
electric power development in the Rauma/Ulvaaa. Bevanger, 
K.; Rofstad, G.; Aalbu, Oe. (Trondheim Univ. (Norway)). 
Nov 1983. 96p. (In Norwegian). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE87752030. 

Ornithological investigations are carried out in the parts of 
the Rauma watercourse which is expected to be affected by possi- 
ble power development projects. Field studies are carried out in 
central and peripherical areas. The predominant vegetation and 
nature types in the precipitation areas of these watersystems are 
covered. The sparrow bird community around the Ulvaadalsvatnet 
is similar with few species and small populations, to other commu- 
nities is those parts of the country. The watersystem has few 
marshes and nesting areas for marshland birds. The lower parts of 
the main river have most species while the Ulvaaa and Asbjoernaaa 
valleys are the most interesting inland areas. Qualitatively the wa- 
tersystems do not seem exceptional ornithologically. There are 
many birds of prey and owl species in the areas. The watersystem 
has great value scientifically and as a nature reserve. The Rauma 
has great value as a reference, type and special watersystem. The 
excisting development plans for the Rauma includes a series of en- 
croaches. As a whole the disadvantages of the constructions (dams, 
power plants, power transmission lines) and for the scenery would 
probably not have significant negative effects on birdlife particular- 
ly if the operations were carried out in cooperation with ornitholo- 
gists and zoological consultants. Putting almoust 7 km/sup 2/ of 
land around the Ulvaadalsvatnet under water is most unfavourable 
and inadvisable. Such mountain valleys have great importance for 
the biological production in marginal areas. All the development al- 
ternatives will lead to alterations in the out-flow areas and many 
negative effects for birdlife attached to running water. Some of the 
disadvantages may probably be reduced by building thresholds. 
The authors consider it important to preserve the ornitologically in- 
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teresting fresh water areas involved as intact as possible. 17 tables, 
26 drawings, 12 photos, 45 references. 


(NEI-NO—20) Evaluation of ornithological preser- 
vation interests and the consequences of possible power devel- 
opment in the Indre Visten. Aalbu, Oce.; Bevanger, K. 
(Trondheim Univ. (Norway)). Mar 1984. 56p. (In Norwe- 
gian). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87752028. 

Ornitological studies of the watersystems in the Indre Visten 
which presumably will be affected by future power development 
projects in the rivers: Saeterelva, Lakselva/Laksmarkelva, Soen- 
naaa and Oesterfjordselva have been carried out. The field studies 
focus on the areas which would be affected by future develop- 
ments. However, investigations are also made in the periphery of 
the areas concerned. The material covers mainly the predominant 
vegetation and nature types in the area. The investigations show 
that the sparrow bird population and other bird populations in the 
Saeterdalen are very similar to those in the rest of that part of the 
country. The watersystems have few areas of importance for nest- 
ing marshland birds. The list of species is not surprising. The 
number of registered birds of prey is however, surprisingly high. In 
all there is registered 95 bird species. A major part of them seems 
to be nesting in the area. The area is considered to have great pres- 
ervation value, to be important scientifically and of great value as a 
reservation. The watersystems in Indre Visten are considered to be 
moderately important to preserve as special systems. The excisting 
development plans (alternative A and B) comprise various en- 
croaches. The proposed constructions (dams, power plants, power 
transport lines) and scienery alterations (roads, various operations 
sites etc.) will presumably not have too many negative effects on 
bird life. Exceptions are the power transport line in alternative B 
and the construction road in alternative A. The authors see no seri- 
ous scientific objections to the development plans. The most dis- 
turbing effects of a development of the watersystems are the water 
level changes involved. A development would probably affect neg- 
atively marshland birds that nest in the marshes along the shores. 
Development according to alternative A would have negative ef- 
fects on overwintering marshland birds in the area. 8 tables, 3 
drawings, 13 photos, 16 references. 


5106 Regulations 
REFER ALSO TO CITATION(S) 31679, 31750, 31751 


31779 (PB—87-154886/XAB) Toxicity Characteristic 


(Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste). 10 
Mar 1986. 82p. NTIS, PC A05/MF A0O1. 

The document provides data and detailed information on the 
development and evaluation of a second-generation leaching proce- 
dure, known as Toxicity Characteristic Leaching Procedure 
(TCLP). This method is intended to serve as an indicator of waste 
that if mismanaged, has the potential to pose a significant hazard to 
human health or the Environment due to its ability to leach signifi- 
cant concentration of Toxic Concentrations. 


31780 (PB—87-154936/XAB) Documentation for the de- 
velopment of toxicity and volume scores for the purpose of 

hazardous waste. Technical 1981-85. (EN- 
VIRON Corp., Washington, DC (USA)). 2 Mar 1985. 132p. 
NTIS, PC A07/MF AO1. 

The report presents the methodology used to schedule, for 
land-disposal prohibition determinations, the waste streams listed in 
40 CFR 261 in three statutory time frames as required by Section 
3004 of RCRA. The waste streams are divided into Tiers based on 
toxic potential and volume disposed, with high volume, highly 
toxic wastes scheduled first, and low volume, less-toxic wastes 
scheduled last. 
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31781 (PB—87-155065/XAB) RCRA (Resource Conser- 
vation and Recovery Act) guidance document land treatment. 
Technical report. (Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Solid Waste). 6 Oct 1982. 72p. 
NTIS, PC A04/MF AO1. 

The guidance document presents land-treatment unit design 
and operating specifications which Agency believes comply with 
Treatment Demonstration Requirements (264.273), the Unsaturated 
Zone Monitoring Requirements (264.278), and the Closure and 
Post-Closure Requirements (264.280) contained in these regulations. 


31782 (PB—87-155503/XAB) Plans, record keeping, var- 
iances, and demonstrations for hazardous-waste treatment, 
storage, and disposal facilities: guidance manual. Interim 
status requirements. Draft report for 1976-80. (Environmen- 
tal Protection Agency, Washington, DC (USA). Office of 
Solid Waste). 1981. 188p. (EPA—530/SW-81/921). NTIS, 
PC A09/MF AO1. 

The purpose of the document is to assist EPA’s Regional 
office in interpreting selected requirements of the ‘Interim Status 
Standards’ (ISS) for facilities managing hazardous waste. The inter- 
im status standards were promulgated under the authority of sec- 
tion 3004 of the Resource Conservation and Recovery Act of 1976 
(RCRA) and were published in the Federal Register on May 19, 
1980 (45 FR98:33063). The Regional Guidance Manual on Selected 
Interim Status Requirements provides background information and 
general guidance to aid permitting officials in evaluating responses 
to certain aspects of the interim status regulation. The manual is not 
a regulatory action and the suggestions contained herein are not 
mandatory or enforceable. The guidance provided represents the 
best information available to EPA. 


(PB—87-156683/XAB) Standards applicable to 
owners and operators of hazardous-waste treatment, storage, 
and disposal facilities under RCRA (Resource Conservation 
and Recovery Act), Subtitle C, Section 3004. Closure and 
postclosure: interim status standards (40 CFR 265, subpart G) 
(addendum). Rept. for 1980-82. (International Research and 
Technology Corp., McLean, VA (USA)). 1984. 246p. 
NTIS, PC Al1l/MF AOl1. 

See also PB—81-190092. 

The manual is intended to serve as a guide to the types of 
information that are appropriate to include in closure and postclo- 
sure plans. EPA has developed closure and post-closure perform- 
ance standards as part of the Interim Status Standards - Subpart G, 
Closure Post-Closure Requirements. The guidance document ac- 
companies only these portions of the regulations that were issued 
on May 19, 1980 and the technical amendment to those regulations. 


31784 (PB—87-157657/XAB) RCRA (Resource Conser- 
vation and Recovery Act) guidance document: landfill design, 
liner systems and final cover. Draft (Environmental 
Protection Agency, Washington, DC (USA). Office of Solid 
Waste). 7 Jul 1982. 33p. NTIS, PC A03/MF A0O1. 

This guidance document presents landfill-design specifica- 
tions which the Agency believes comply with the design and oper- 
ating requirements of 264.301(A), and the closure requirements of 
264.310(A) of the RCRA landfill regulations. These regulations 
were formulated with the goal of eliminating the escape of leachate 
from landfills for all time to the extent practical. The Agency 
wishes to emphasize that the specifications contained herein are 
guidance, not regulations. 


31785 (PB—87-157673/XAB) RCRA (Resource Conser- 
vation and Recovery Act) implementation plan, FY 87. (Envi- 
ronmental Protection Agency, Washington, DC (USA). 
Office of Solid Waste and Emergency Response). 19 May 
1986. 54p. NTIS, PC A04/MF AOI. 

The document provides guidance to the Regions and States 
for implementing the RCRA Subtitle C program in the coming 
fiscal year. The document clearly identifies the five highest priority 
RCRA activities. A major emphasis is on permitting of land-dispos- 
al facilities by statutory deadline (Nov. 1988), and on ensuring 
proper closure of environmentally significant closing facilities. The 
priorities are enforcement against ground-water-monitoring viola- 
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tors, permitting of new treatment and RD&D units, and conducting 
required inspections. 
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5201 Basic Studies 


REFER ALSO TO CITATION(S) 29984, 30079, 31653, 31655, 31656, 31657, 
31698, 31777 


31786 (NEI-NO—19) Hydrography and fresh water in- 
vertebrates in the Rauma watercourse in connection with 
planned hydroelectric power development. Noest, T. (Trond- 
heim Univ. (Norway)). Mar 1984. 35p. (In Norwegian). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87752029. 

The fresh water biological conditions of the Rauma water- 
system is investigated in a study from 1982 and 1983. Hydrographic 
results show the water quality to be uniform with a low content of 
disolved salts. These conditions are mirrored by the fauna in which 
most investigated areas have simple animal communities consisting 
of few individuals. Effects on fresh water invertebrates of the 
planned developments are shown. Considering fresh water biologi- 
« cal values alternative D would result in the fewest negative effects 
while alternative A would damage the fresh water fauna the most. 
5 tables, 11 drawings. 


(NEI-NO—22) Hydrography and fresh water in- 
vertebrates in the upper parts of the Stjoerdalsvassdraget in 
connection with a planned hydroelectric power development. 
Noest, T. (Trondheim Univ. (Norway)). Jan 1985. 52p. (in 
Norwegian). NTIS (US Sales Only), PC A04/MF A01. File 
Number DE87752026. 

A study of the hydrobiological conditions in the upper parts 
of the Stjoerdalsvassdraget was carried out in 1984. The water 
quality and fauna were typical for the poorer parts of the Troende- 
lag. The effects of the proposed development plans on fresh water 
evertebrates are studied. The development would lead to a signifi- 
cant reduction of the bottom animal production in both rivers and 
reservoirs. 21 tables, 3 drawings, 18 references. 


31788 (TVA/PUB—87/12) Vector control activities: 
Fiscal Year, 1986. (Tennessee Valley Authority, Knoxville 
(USA). Div. of Air and Water Resources). Apr 1987. 26p. 
NTIS, PC A03/MF AO0O1. File Number DE87900681. 

The program is divided into two major components - oper- 
ations and support studies. The support studies are designed to im- 
prove the operational effectiveness and efficiency of the control 
program and to identify other vector control problems requiring 
TVA attention and study. Nonchemical methods of control are em- 
phasized and are supplemented with chemical measures as needed. 
TVA also cooperates with various concerned municipalities in iden- 
tifying blood-sucking arthropod pest problems and demonstrating 
control techniques useful in establishing abatement programs, and 
provides technical assistance to other TVA programs and organiza- 
tions. The program also helps Land Between The Lakes (LBL) 
plan and conduct vector control operations and tick control re- 
search. Specific program control activities and support studies are 
discussed. 


5202 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 30379, 30699, 31211, 31734, 31749, 31753, 
31756, 31816, 31998 


31789 ee Installation-restoration 

program. Phase 2. Confirmation/quantification. Stage 1 for 

Shaw Air Force Base, South Carolina. Final report, January 

1984-October 1986. Alexander, W.J.; Liddle, S.K. (Research 

Triangle Inst., Research Triangle Park, NC (USA). Center 

for Environmental Measurement). Sep 1986. 189p. NTISMF 
Availability: Microfiche copies only. 
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The primary objectives of this project were to collect and 
analyze groundwater, surface water, and sediment samples and to 
perform an initial characterization of the hydrogeochemical regime 
at potential contamination sites on Shaw Air Force Base near 
Sumter, South Carolina. This study constituted Phase II of the U.S. 
Air Force Installation Restoration Program (IRP). Five potential 
sources of groundwater pollution were studied. The evaluation pri- 
marily included the drilling of soil test borings, the installation, de- 
velopment, and sampling of groundwater monitoring wells, and the 
analyses of soil, surface water, and groundwater samples. Also used 
in the study were field measurements of water quality, water-level 
measurements site observations, published hydrogeologic data and 
Shaw AFB documents. 


31790 (AD-A—177856/2/XAB) Wastewater characteriza- 
tion survey, Victor Valley Wastewater Reclamation Authority 
and hazardous-waste survey at George AFB, California. Final 
report. Binovi, R.D.; Ng, E.K.; Tetla, R.A. (Air Force Oc- 
cupational and Environmental Health Lab., Brooks AFB, 
TX (USA)). Jan 1987. 172p. (USAFOEHL—87- 
004EQ0073AEF). NTIS, PC A08 AOl. 

This is a report of a survey of the Victor Wastewater Recla- 
mation Authority Sewerage system, the sewage treatment plant, 
and effluent from the various operations at George AFB, Califor- 
nia. The scope of work included the characterization of the 
wastewater from George AFB, as well as characterization of ef- 
fluents from 29 oil/water separators servicing industrial operations 
on base, flow measurements at three locations on base, a microbio- 
logical evaluation of aeration basin foam, bench-scale activated- 
sludge studies, and a review of results from previous surveys. Rec- 
ommendations: (1) AFFF (Aqueous Film Forming Foam) should 
never be discharged to the sewer. (2) Programming for pretreat- 
ment should proceed at selected operations. (3) More waste and 
wastestream analysis be performed. (4) Upgrade waste accumula- 
tion points. (5) Implement an aggressive inspection program for oil/ 
water separators. (6) Cut down on nonessential washing. 


(CONF-841034—Vol.3, pp 1443-1451) Study of 
the marine and intertidal zones of the Bay Mont Saint Michel 
using SPOT simulation. Zbinden, R.M. (Ecole Normale Su- 
perieure, Montrouge, France). 1984. (In French). NTIS, PC 
A99/MF A0O1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The recorded data with the help of the DAEDALUS radi- 
ometer in the Bay Mont Saint Michel on September 17, 1982 have 
aided the establishment of SPOT simulations. The writer proposes 
an interpretation of the marine domain and strand compared to the 
results of the two fields of ground. 


(CONF-841034—Vol.3, pp 1703-1713) Move- 
ments and directions of suspended matter in the surface 
waters of the channel. Thomas, Y.F. 1984. (In French). 
NTIS, PC A99/MF AO1. File Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

The analysis of particulate suspension, dispersion and remov- 
al of suspended matter in the surface waters of the channel is real- 
ized by employing the imagery of the Coastal Zone Scanner of Sat- 
ellite Nimbus-7. The percentage of matter in suspension, the spatial 
extension, and the length of life of the different clouded structures 
are evaluated elsewhere. 


31793 ee eee 3, pp 1955-1960) Establish- 
ment of a hypsometric model from diachronic analysis of 
three SPOT simulations. F. (CNRS, Montrouge, 
France). 1984. (In French). 1S, PC A99/MF AO1. File 
Number DE86015371. 

From 18. international symposium on remote sensing of envi- 
ronment; Paris, France (1 Oct 1984). 

This paper presents a method of establishing hypsometric 
models of the tidal fluctuation zone from a collection of satellite 
images with fine spatial resolution acquired at different times from 
the tides. 
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31794 (CONF-870678—1) Strategies in modeling hydro- 
geological transport of reactive multichemical components. 
Yeh, G.T.; Tripathi, V.S. (Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 21p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87007370. 

From International groundwater conference: groundwater 
and the environment; Kuala Lumpur, Malaysia (22 Jun 1987). 

This paper presents a review and evaluation of mathematical 
strategies for simulating transport of multichemical components. 
The review and evaluation are conducted in terms of: (1) geo- 
chemical processes embraced, (2) easy extension to chemical kinet- 
ics, and (3) constraints on computer resources. The equilibrium geo- 
chemical processes considered are aqueous complexation, sorption 
via ion exchange and/or sorption via surface complexation, oxida- 
tion-reduction, and precipitation-dissolution. To achieve the inclu- 
sion of the full complement of these geochemical processes, it is de- 
sired to choose the total analytical concentrations of all chemical 
components as the primary dependent variables in the hydrologic 
equations. Attendant benefits of this choice are to make the exten- 
sion of the approach to deal with chemical kinetics relatively easy. 
To alleviate severe constraints of computer resources in terms of 
central process unit (CPU) time and CPU memory, the coupled ap- 
proach of sequential iterations between hydrologic transport and 
geochemical equilibrium is recommended. To essentially eliminate 
the likelihood of negative concentrations occurring during the iter- 
ation, implicit forms of transport equations are proposed. An addi- 
tional advantage of using the implicit forms of transport equations 
is that a steady state solution can be obtained in a one-time step it- 
eration. 


Se oe 1, pp 347-352) Al-bond 
types and oe the seeping water of acid soil, in the 
o 


Goettingen Uni 
Bodenkunde und Waldernaehrun g). ). 
NTIS (US Sales Only), PC A20. File uate DE87752323. 
From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. amen (1 1985). 
Mitteilungen der Deutschen enkundlichen Gesellschaft.; 


Vol. 4 

Th ck tte tee ae 
minium compounds with regard to their ecological importance. The 
results show that the effect of aluminium compounds and complex- 
es is dependent on their kinetic lability and on their size. These 
properties influence toxicity and possible leaching. 


31796 (CONF-8509395—Vol.1, pp 441-446) Investiga- 
tion into the incorporation of nitrogen by humic matter. Nie- 
meyer, J. (Goettingen Univ., Germany, F.R. Inst. fuer Bo- 
denwissenschaften). 1985. (In German). NTIS (US Sales 
Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 1985). 


Mitteilungen der Deutschen hen Gesellschaft.; 


Vol. 4 

aoa deposition rates of hydrogen and sulfur at different 
stands and different regions of the Federal Republic of Germany 
were measured as well as the changes of the amounts of stored hy- 
drogen, aluminium and sulfur in the soils of the same places. The 
results are discussed and show that many soils under forest cover 
have already lost their ability to filter the acid deposits that enter 
the soil. 


31797 (DOE/BP/11982—2) A study to determine the bi- 
ological feasibility of a new fish tagging : Annual 
report, 1985-1986. Prentice, E.F.; Park, D.L.; Flagg, T.A.; 
McCutcheon, S. (National Marine Fisheries Service, Seattle, 
WA (USA). Coastal Zone and Estuarine Studies Div.). Dec 
1986. Contract AI79-83BP11982. 98p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE87009920. 

An ongoing cooperative project between the Bonneville 
Power Administration and the National Marine Fisheries Service 
was initiated in 1983 to evaluate the technical and biological feasi- 
bility of adapting a new identification system to salmonids. The 
system is based upon the passive integrated transponder (PIT) tag. 
This report discusses the work completed in 1985 and is divided 
into laboratory and field studies. All studies were conducted with 
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the tag implanted into the body cavity of the test fish via a 12- 
gauge hypodermic needle. 


31798 (DOE/BP/61747—1) Smolt Monitoring Program: 
Annual report, 1986: Volume 1, Migrational characteristics of 
Columbia Basin salmon and steelhead trout. (Fish Passage 
Center, Portland, OR (USA)). 1 Feb 1987. Contract AI79- 
86BP61747. 189p. NTIS, PC A09. File Number 
DE87009908. 

This report presents the results of post-seasonal analyses in- 
cluding timing and relative magnitude of the outmigration, travel 
time for marked hatchery releases, and survival in mid-Columbia 
and lower Snake River index reaches. Travel time of marked year- 
ling and sub-yearling chinook salmon (Oncorhynchus tsawytscha), 
sockeye salmon (Oncorhynchus nerka), and steelhead trout (Salmo 
gairdneri) is measured between specific sampling points in the 
system. Marked groups usually represent major hatchery produc- 
tion stocks. Survival estimates are computed for specific spring chi- 
nook and steelhead marked groups. Arrival time and duration of 
outmigration of the chinook, sockeye, coho (Oncorhynchus ki- 
sutch) and steelhead runs are reported at key sampling points. 
Hatchery and brand release information for 1986 is also listed. 


31799 (DPSTD—82-69) M-Area groundwater cleanup fa- 
cility: Preliminary technical data summary. Gordon, D.E. 
(comp.). (Savannah River Lab., Aiken, SC (USA)). Oct 
1982. Contract AC09-76SR00001. 178p. NTIS, PC A09/MF 
A01; 1; GPO Dep. File Number DE87010168. 

This Technical Data Summary presents the technical basis 
for design of a facility to clean up the groundwater contaminated 
with chlorinated hydrocarbons in the vicinity of the M-Area set- 
tling basin and process effluent sewer. A cleanup facility is required 
to remove the organic solvents from underlying groundwater and 
unsaturated soil to prevent migration of these toxic materials and 
their potential release to the human environment. 


31800 (PB—87-154928/XAB) Methods for the storage 
and retrieval of RCRA (Resource Conservation and Recovery 
Act) ground-water monitoring data on Storet: Users Manual 
(revised). (Environmental Protection Agency, Washington, 
DC (USA). Office of Solid Waste). Oct 1985. 193p. NTIS, 
PC A09/MF AO1. 

The manual was written for Environmental Protection 
Agency Headquarters State and Regional RCRA offices, advising 
how to use Storet for storage and retrieval of ground-water data. 
Some of the data items in the manual have been adapted from those 
found in the U.S. Geological Survey’s Wat store Ground-water site 
inventory (GWSI). At the time of printing of the manual, no final 
decision had been reached on the possible means of utilizing GWSI 
at EPA. Therefore, analogous parameters for those GWSI items 
identified as of major importance by potential RCRA/Storet users 
have been or are being made available storet. 


31801 (PB—87-156527/XAB) Methods for analysis of or- 
ganic in the Great Lakes. Volume 2. (Wisconsin 
Univ., Madison (USA). Sea Grant Inst.). 1986. 274p. (WIS- 
SG—86-244). NTIS, PC A12/MF AOl1. 

See also PB—81-149783. 

Contents include: list of related journal articles and papers; 
preface; workgroup summaries; introduction; related journal articles 
and papers; Appendix A: workshop participants; Appendix B: 
workshop agenda; and acknowledgements. 


31802 (PB—87-157467/XAB) National water-quality 
monitoring and assessment: report on a colloquium sponsored 
by the Water Science and Technology Board, May 21-22, 
1986. Colloquium 2. Final report. (National Research Coun- 
cil, Washington, DC (USA). Commission on Engineering 
and Technical Systems). 1987. 118p. NTIS, PC A06/MF 
A0l. 

The colloquium contains two major sections--an overview 
and a more lengthy set of background papers by individual authors. 
The participants at the colloquium concluded that a national water- 
quality monitoring and assessment program, in some form and at 
some level of effort, is warranted in order to improve comprehen- 
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siveness and reliability of information for decision making. Among 
the reasons cited for having such a national program included the 
need to improve: characterization of the general quality of the 
nation’s water resources; understanding of water-quality trends, spe- 
cifically changes showing improvement or worsening in conditions; 
understanding of the extent, nature, and causes of water pollution 
so as to suggest ways of protecting human health and the environ- 
ment; setting of standards and assurance of compliance with regula- 
tions; development of water quality-control technology; quality as- 
surance/quality control efforts so as to ensure greater consistency, 
compatibility, and reliability of data collection; data base manage- 
ment and information exchange; understanding of aquatic phenom- 
ena; and predictive capability. 


31803 (PB—87-159349/XAB) Abatement of nitrate pollu- 
tion in groundwater and surface runoff from cropland using 
legume cover crops with no-till corn. Research report. Smith, 
M.S.; Frye, W.W.; Varco, J.J. (Kentucky Water Resources 
Research Inst., Lexington (USA)). Jul 1986. 27p. (RR— 
163). NTIS, PC A03/MF AOl1. 

Agricultural practices can have a significant impact on water 
quality. The effects of leguminous winter cover crops on leaching 
of nitrates from soil have been investigated in the project. Legume 
cover crops, by fixation of atmospheric N, can reduce the amount 
of fertilizer N required to produce summer grain crops. The meth- 
ods initially used to evaluate cover crop effects on nitrate transport 
included suction probe lysimeters and measurement of nitrates in 
soil samples collected to a depth of 90 cm. These measurements 
demonstrated extreme spatial variability in nitrate distribution and 
water movement. Soil transformations of legume and fertilizer N 
sources were compared using labelled amendments. Early measure- 
ments show greater nitrate leaching with legume N due to the 
mulch effect reducing evaporative water removal. 


31804 (PB—87-162509/XAB) Effect of pollutants from 
snow and ice on quality of water from urban drainage basins. 
Technical report. Novotny, V. (Marquette Univ., Milwau- 
kee, WI (USA). Dept. of Civil Engineering). Jul 1986. 105p. 
NTIS, PC A06/MF AOI. 

The primary objective of the research was to identify and 
quantify winter pollution arising from urban areas located in snow- 
belt regions of the U.S. Both quantity and quality of snow and 
snowmelt were measured in three small experimental watersheds, 
(residential, commercial, and a freeway interchange) located in the 
Milwaukee, Wisconsin metropolitan area. The research report is di- 
vided into three parts. Part I deals with estimating snow depths and 
snowmelt quantity. Three models were evaluated using data from 
Duluth, Minnesota and Milwaukee, Wisconsin, including Degree- 
Day model, modified Degree-Day model, and Heat Balance model. 


31805 (SI-R—830501-1) Increase in socio-economic value 
of the fresh water fishery by reductions in the sulfur precipi- 
tation. Navrud, S. (Senter for Industriforskning, Oslo 
eu. 29 Jan 1985. 86p. (In Norwegian). NTIS (US 
Sales Only), PC A0S5. File Number DE87752014. 
A reduction of about 30% in the sulfur out-lets in Europe 
would lead to approximately the same reduction in acid precipita- 
tion in the South of Norway. The resulting improvement of water 
quality would facilitate improvements in the fish population. The 
report discussed various methods of measuring the socio-economic 
value of an assumed marginal increase of the amount of fresh water 
fish and recommends a “parcel of methods” in order to solve the 
estimation problem. A reduction of 30% in the acid precipitation 
would result in a total yearly socio-economic value increase of ap- 
proximately 37 millions Norwegian kroners measured by the total 
willingness of payment by the Norwegian population - wich prob- 
ably is an underestimation. 66 references, 22 drawings, 5 tables. 


31806 (TVA/ONRED/AWR—86/46) Technical report 
series: North Alabama water quality assessment: Volume 8, 
Water quality modeling. Vadnal, J.L.; Poe, M.L. (Tennessee 
Valley Authority, Norris (USA). Div. of Air and Water Re- 
sources; Tennessee Valley Authority, Norris (USA). Office 
of Natural Resources and Economic ae — Jul 
1986. 65p. NTIS, PC A04/MF AOI. Number 
DE87900604. 
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The potential for adverse impacts from point and nonpoint 
sources was examined. The point sources, five selected waste dis- 
charge areas, were evaluated for impacts on a recreational area and 
several water intakes located on the Pickwick and Wheeler Reser- 
voirs by means of flow and dispersion simulations. Four categories 
of spill scenarios were considered and a computer model was used 
for each type of spill. Computer simulations modeled maximum rel- 
ative concentrations that would be expected at locations of interest 
due to various contaminant spill releases. 


31807 (WSL-LR—552-(OP)-M) Use of flow-through 
techniques to determine sub-surface concentrations of oil. 
Hurford, N.; Buchanan, I. (Warren Spring Lab., Stevenage 
(UK)). 1986. 24p. British Library, Boston Spa, Wetherby, 
West Yorks . 

The use of three commercially available flow-through tech- 
niques for determining sub-surface oil concentrations is described. 
The techniques examined were short wavelength fluorometry, long 
wavelength fluorometry and nephelometry. Short wavelength 
fluorometry was found to be the preferred method. Subsequently, 
this technique was used both to determine the oil concentration dis- 
tribution beneath dispersed and non-dispersed slicks, and to com- 
pare the performance of various dispersant concentrates. 
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REFER ALSO TO CITATION(S) 30188, 30190, 30191, 30192, 31769, 31770, 
31772, 31775, 32049 


31808 (DOE/DP/00103—T1) Environmental cleanup of 
uranium/plutonium at DOE Defense Program Facilities: In- 
terim report. Almeter, F.M.; Weathers, J.T. (Advanced Sci- 
ences, Inc., Arlington, VA "(USA)). 25 Oct 1985. Contract 
ACO01-85DP00103. 10p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87009447. 

This work reviews and analyzes the viability of the DOE/ 
DP program for the environmental cleanup of plutonium and urani- 
um at Nevada and Richland facilities. Scope of the review should 
include an analysis of political problems, financial requirements, 
schedule, contaminant disposal plans, and need for an EIS. Pro- 
gram environmental database planning is discussed. Cleanup and 
disposal options are given. Consequence of no action, i.e., contami- 
nation environmental fate is considered. 


31809 (INIS-mf—10612) Radium 226 in the deep north- 
"| ia Ocean. Rhein, M. (Heidelberg Univ. (Ger- 

R.). Naturwissenschaftlich-Mathematische Gesamt- 
fakuhaed. 1986. 88p. (In German). NTIS (US Sales Only), 
PC A05/MF A001. File Number DE87751866. 

With reference to the distribution of radium-226 in the west- 
ern equatorial and north-eastern deep Atlantic Ocean it was possi- 
ble to establish structures in the correlations of radium-226 to its 
chemical homologue Ba and dissolved SiO/sub 2/. An 11-box 
model of the deep Atlantic Ocean was used to obtain information 
on the size of the radium-226 and Ba sources. The soil source de- 
rives mainly from the dissolution of barite. For the first time, an 
evaluation of the radium-226 flow resulting from the dissolution of 
particulate matter is presented. The box model and the radium-226 
concentrations measured put down the value as 23-46center dotl0/ 
sup -21/ mol/m/sup 2/s. 


31810 (NAGRA-NTB—85-07) Field methods for ground- 
water sampling from deep boreholes and for hydrochemical 
monitoring of borehole rinsing. Haug, A. (Nationale Genos- 
senschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). Dec 1985. 109p. (In 
German). Nagra, CH-5401 Baden, Switzerland. 

Between 1982 and 1985, six drill holes with depths approach- 
ing 2,500 m were executed in northern Switzerland by the National 
Cooperative for the Storage of Radioactive Waste (Nagra). Investi- 
gations were aimed at describing geologic conditions with respect 
to waste disposal, particularly within the crystalline basement. One 
of the main efforts was directed at identifying properties and be- 
havior of the encountered groundwater. Among the activities in- 
volved was the collecting of representative groundwater samples 
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for an intire suite of laboratory investigations. The present report 
deals with the methods used and experience gained during drilling 
flu‘d tracing and monitoring, water sampling and quality control of 
extracted groundwater. The technical constraints (depth, tempera- 
ture, borehole diameter) led to the deployment of specialized equip- 
ment, parts of which were still at the experimental stage. 


31811 (NAGRA-NTB—85-11) Long-term observation of 
deep groundwaters. Exploratory boreholes Boettstein, Schafi- 
sheim, Weiach, Kaisten, Riniken. Schneider, A.; Schlanke, S. 
(Nationale Genossenschaft fuer die Lagerung Radioaktiver 
Abfaelle (NAGRA), Baden (Switzerland)). Oct 1986. 124p. 
(in German). Nagra, CH-5401 Baden, Switzerland. 

Between Ist January 1984 and 30th July 1985, long-term 
oberservations of the deep groundwater in crystalline rock and in 
selected aquifers in the sedimentary cover began in five of the com- 
pleted exploratory boreholes of the Nagra deep drilling programme 
at Boettstein, Schafisheim, Weiach , Kaisten and Riniken. This 
report includes the records up to the 30th of September 1985. 


31812 (NAGRA-NTB—85-18) Actinide solubilities and 
speciation in a repository environment. Allard, B.; Torsten- 
felt, B. (Nationale Genossenschaft fuer die Lagerung Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Nov 
1985. 55p. Nagra, CH-5401 Baden, Switzerland. 

The speciation and solubility of the actinides thorium (Th), 
uranium (U), neptunium (Np), plutonium (Pu) and americium (Am) 
have been calculated with variation of pH, the reduction potential 
(Eh) and the carbonate concentration. Speciation and solubility in 
groundwater from Valanginian marl (that is, pH 8 - 9.5, reducing 
conditions and with high carbonate concentrations) and in concrete 
porewaters (pH 12.5 - 13.5 and low carbonate concentrations) are 
discussed. The effects of strong complexing agents like DTPA and 
EDTA are also briefly commented. 


31813 (NAGRA-NTB—85-38) TROUGH - 1 D. A one- 
dimensional computer code for calculation of radionuclide 
transport in groundwater. Gilby, D.J.; Hopkirk, R.J. (Na- 
tionale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden (Switzerland)). Feb 1985. Sip. 
Nagra, Ch-5401 Baden, Switzerland. 

A family of computer codes with the generic name 
TROUGH (Transport of Radioactive Outflows in Underground 
Hydrology) has been produced for the safety analysis of radioactive 
waste repositories. The simplest version of this family, TROUGH- 
1D, has undergone thorough development and testing and has been 
applied to several aspects of the NAGRA work. This present 
report contains a technical description and user manual for the 
code. 


31814 (NAGRA-NTB—85-57) Hydrogeological and hy- 
drogeochemical investigations in boreholes. Final report. 
Carlsson, L.; Olsson, T. (Nationale Genossenschaft fuer die 
Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Swit- 
= Jul 1985. 108p. Nagra, CH-5401 Baden, Switzer- 


Underground investigations in boreholes are presumed to be 
an important investigation technique for the detailed design of a 
final repository for nuclear waste. The siting of the repository will 
be based on surface investigations, but for detailed investigations 
when the access shafts are sunk, investigations in underground bor- 
eholes from the initial shafts and tunnels will be of importance. The 
hydrogeological investigations in boreholes aimed at testing and de- 
veloping of hydrogeological techniques and instruments for use in 
an underground environment in order to reflect actual working and 
testing conditions. This report is the final report from the hydro- 
geological investigations in boreholes, and it summarizes the differ- 
ent activities carried out during the course of the program. Most of 
the included activities are reported in separate internal reports, and 
therefore only the most important results are included, together 
with the experiences and conclusions gained during the investiga- 
tions. The hydrogeochemical part of the program is in a separate 
final report, consequently no hydrogeochemical information is in 
the current report. 
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31815 (PER—152) Simulations of water and solute move- 
ment in the buried waste repository at Vaalputs. Hutson, J.L. 
(Nuclear Development Corp. of South Africa (Pty.) Ltd., 
Pelindaba, Pretoria). Jan 1987. 18p. (GEA—722). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702239. 

A previous series of simulations examined the movement of 
water through trench cap configurations of several types. The ob- 
jectives of this series are i) to extent the simulations from the sur- 
face to the bottom of the repository, accounting for the placement 
of drums, ii) to examine the magnitude and direction of water 
fluxes throughout this depth and iii) to simulate the movement of 
solutes, using various assumptions regarding solute adsorption. Two 
models were used. The first was an adaptation of a solute transport 
model which incorporates the transient water flow model used in 
previous simulations. This was used primarily to estimate the likely 
water fluxes in the drum placement region. Since it requires large 
amounts of computer time this model was used to simulate periods 
of one or two years only. The second model was a very simple 
steady state solute transport model which was used to simulate Cs 
distribution after a 100 year period, using flux data obtained from 
the transient model simulations. The most important conclusion 
reached from this series of simulations is that the movement of Cs 
in the soil under the likely water regime is extremely slow. ‘Worst 
case’ situations were simulated. Some of these situations are unlike- 
ly in reality but provide a useful indication of the rates of move- 
ment of solute under various conditions. For this reason it was as- 
sumed that plants were absent in cases when maximum percolation 
was simulated and present when maximum upward flow was simu- 
lated. In no case was a wick (a textural barrier to unsaturated water 
flow) assumed to be present. 
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REFER ALSO TO CITATION(S) 31763, 31778 


31816 (ANL/ER—87-1) The state of the Middle Great 
Lakes: Results of the 1984 water quality survey of Lakes 
Erie, Huron, and Michigan. Lesht, B.M.; Rockwell, D.C. 
(Argonne National Lab., IL (USA). Environmental Re- 
search Div.). Apr 1987. Contract W-31109-ENG-38. 185p. 
NTIS, PC E06/MF A0Ol; 1; GPO Dep. File Number 
DE87009383. 

Continuing an effort begun in 1983, the water quality of 
Lakes Erie, Huron, and Michigan was surveyed in 1984. Sampling, 
which was restricted to the open waters of the three lakes, was 
conducted from the R/V Roger Simons in three surveys (spring, 
summer, and fall) and from helicopter in a winter survey that took 
place during January and February of 1985. The samples were ana- 
lyzed for traditional limnological parameters and for nutrients. The 
data were compared with the results of the 1983 survey as well as 
with other historical data and the results of numerical simulations 
made using dynamic eutrophication models. Sampling in 1984 
shows that the three lakes were significantly cooler than they were 
in 1983. Although statistically significant differences were found in 
comparisons of the 1983 and 1984 estimates of the concentration of 
many of the measured substances, these differences are of question- 
able environmental significance. The variability of the concentra- 
tion estimates made using data collected during the spring isother- 
mal period was generally comparable in the two years and similar 
to the estimated analytical uncertainty. Because phosphorus loading 
estimates are unavailable for the period 1983 to 1984, model simula- 
tions of total phosphorus concentration were driven with hypothet- 
ical loads based on the most recent (1982) estimates. The models do 
not appear to simulate the annual patterns suggested by the data, 
but the data, not being intended for model validation, may be too 
sparse to provide a fair basis for comparison. 
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31817 (DOE/BP—726) Natural propagation and habitat 
improvement: Volume 1, Oregon: Annual and final reports, 
1985. (USDOE Bonneville Power Administration, Portland, 
OR. Div. of Fish and Wildlife). Nov 1986. 570p. NTIS, PC 
A24. File Number DE87009927. 

The Hot Springs Fork of the Collawash River is a major 
sub-drainage in the Clackamas River drainage. Emphasis species for 
natural production are spring chinook, coho salmon, and winter 
steelhead. Increased natural production appears limited by a lack of 
quality rearing habitat. Habitat complexity over approximately 70% 
of accessible area to anadromous fish has been reduced over the 
last 40 years by numerous factors. Natural passage barriers limit 
anadromous fish access to over 7 miles of high quality habitat. In 
the first year of a mu!ti-year effort to improve fish habitat in the 
Hot Springs Fork drainage, passage enhancement on two tributaries 
and channel rehabilitation on one of those tributaries was complet- 
ed. Three waterfalls on Nohorn Creek were evaluated and passage 
improved on the uppermost waterfall to provide steelhead full 
access to 2.4 miles of good quality habitat. The work was complet- 
ed in October 1985 and involved blasting three jump pools and two 
holding pools into the waterfall. On Pansy Creek, four potential 

barriers were evaluated and passage improvement work 
conducted on two logjams and one waterfall. Minor modifications 
were made to a waterfall to increase flow into a side channel which 
allows passage around the waterfall. Channel rehabilitation efforts 
on Pansy Creek (RM 0.0 to 0.3) to increase low flow pool rearing 
habitat and spawning habitat including blasting five pools into areas 
of bedrock substrate and using a track-mounted backhoe to con- 
struct instream structures. On site materials were used to construct 
three log sills, three boulder berms, a boulder flow deflector, and 
five log and boulder structures. Also, an alcove was excavated to 
provide overwinter rearing habitat. Pre-project monitoring consist- 
ing of physical and biological data collection was completed in the 
project area. 


31818 (DOE/BP/13084—3) Pen rearing and imprinting 
of fall chinook salmon: Annual report, 1986. Novotny, J.F.; 
Macy, T.L.; Gardenier, J.T.; Beeman, J.W. . (Fish and 
Wildlife Service, Cook, WA (USA). Willard Field Station; 
Fish and Wildlife Service, Vancouver, WA (USA). Vancou- 
ver Fishery Assistance Office). Feb 1987. Contract AI79- 
83BP13084. 86p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number DE87009916. 

Pen rearing studies during 1986 completed the second of 
three years intended for rearing and releasing upriver bright fall 
chinook salmon (Oncorhynchus tshawytscha) from two study sites, 
a backwater and a pond, adjacent to the Columbia River; both 
areas are located in the John Day Reservoir. Results of this study 
in 1984 and 1985 showed that fish could be successfully reared in 
net pens and that growth and physiological development of the off- 
station reared fish proceeded at a faster rate than in fish reared at a 
hatchery. Mortalities in all groups of fed fish were low. Unfed fish 
grew poorly over the rearing period, and at release were signifi- 
cantly smaller than either fed groups at the off-station sites, or the 
control groups reared at the hatchery (P < 0.05). Development of 
unfed fish toward smoltification was much slower than of fed fish. 
Mortality of all groups of unfed fish, including the barrier net, was 
relatively low. Health of all fish reared off-station remained good 
over the rearing period, and no outbreaks of disease were noted. 
On-site marking and transfer of fish from the hatchery did not 
appear to have an adverse effect. Estimated costs of rearing fed fish 
at regular, double, and triple the regular density were lower than 
for rearing a similar poundage of fish in a hatchery. However, esti- 
mated costs using present rearing scenarios in net pens at low densi- 


ties and in a barrier net were high in relation to all other methods 
considered. 


31819 (DOE/BP/13499—2) Stock identification of Co- 
lumbia River chinook salmon and steelhead trout: Final 
report. Schreck, C.B.; Li, H.W.; Hjort, R.C.; Sharpe, C.S. 
(Oregon State Univ., Corvallis (USA). Oregon Cooperative 
Fisheries Research Unit). 1 Aug 1986. Contract AI79- 
83BP13499. 188p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE87009914. 

Genetic similarities among chinook salmon and among steel- 
head trout stocks of the Columbia River were determined using a 
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holistic approach including analysis of life history, biochemical, 
body shape and meristic characters. We examined between year dif- 
ferences for each of the stock characteristics and we also correlated 
the habitat characteristics with the wild stock characteristics. 


31820 (DOE/PC/90514—T2) Anaerobic fluid-bed treat- 
ment of coal conversion wastewater: Second quarterly techni- 
cal progress report for the period November 16, 1986-Febru- 
ary 15, 1987. Suidan, M.T.; Pfeffer, J.T.; Nakhla, G.F.; 
Traegner, U.K. (Illinois Univ., Urbana (USA). Dept. of 
Civil Engineering). 1987. Contract FG22-86PC90514. 6p. 
NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87008373. 

The objectives of the research project are to determine, 
using simultaneous experimental .and modeling strategies, the effects 
of the hydraulic detention time and the schedule of granular acti- 
vated carbon (GAC) replacement on the performance of the ex- 
panded-bed GAC anaerobic reactor during the treatment of biologi- 
cally inhibiting coal conversion wastewaters. The hydraulic deten- 
tion time and the associated carbon inventory represents the single 
most important capital cost parameter while GAC replacement, 
which is needed to maintain the concentrations of toxic compounds 
below threshold levels, represents a major operating cost parame- 
ter. 


31821 (NEI-NO—21) Fishing biological studies in the 
Rauma River system with consequence evaluation of a 
planned hydroelectric power development. Arnekleiv, J.V.; 
Koksvik, J.I. (Trondheim Univ. (Norway)). Jan 1985. 73p. 
(In Norwegian). NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE87752027. 

In August 1983 test fishing was carried out in the Ulvaadals- 
vatnet and the rivers: Ulvaaa, Pittaaa, Asbjoernaaa, Groena and 
Rauma. The lake has a dense trout population of fairly good qual- 
ity. The catches in 1983 were dominated by few age classes mainly 
the four and five years olds. The growth a was good. The quality 
of the stationary trout populations in the rivers varied and were sat- 
isfactory in Asbjoernaaa, Rauma and Ulvaaa. The fish was smallish 
but larger fish existed in both Asbjoernaaa and Rauma. Growth in 
Asbjoernaaa and Rauma was average and somewhat smaller in the 
other rivers. During 1974-1975 and 1980-1983 studies of young fish 
in the salmon populated parts of the Rauma show great density 
variations in various parts with average values of 39-80 young fish 
pr. 100 m/sup 3/ of the salmon and trout rivers combined. Growth 
is considered low to average for the salmon young and average for 
the trout young when compared to the larger rivers in Western 
Norway and the Troendelag. Studies show that salmon starts to mi- 
grate at the age of 3-4 years. Shell analyses of grown salmon give 
an average migrating age of 3-4 years. During 1968-1983 the aver- 
age catches were 4404 kg devided in 3289 kg of salmon and 1115 
kg of sea trout in the salmon carrying parts accourding to official 
statistics. The catches at Sletta and Fiva increase evenly during 
June and have a peak in the last week of that month. Catch data 
for the years 1975-1983 show that the Eia fall delays salmon migra- 
tion leading to a stop in catches about the 20th of August - 8 weeks 
shifted - at Horgheim right above the fall. The salmon does not 
seem to pass the Eia fall before the water level is below 70 m/sup 
3//s perhaps down to 60 m/sup 3//s. Normally salmon migration 
past the Eia fall is delayed by water levels but temperature may 
also play a part some years. Effects of the planned water system 
development are discussed in a specific chapter. 25 drawings, 13 
tables, 6 photos, 21 references. 
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(DOE/ER/13496—2) The structure of pectins and 
their possible role in resistance of cotton to cotton blight: 
Progress report. Mort, A. (Oklahoma State Univ., Stillwater 
(USA)). [1987]. Contract FG05-86ER 13496. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87009610. 

Pectic polymers are an integral part of the primary cell walls 
of dicots. A more detailed knowledge of the structure of pectic 
polymers should allow us to understand better how pectins are in- 
volved in cell wall function. Pectins are involved in cell expansion, 
cell adhesion, disease responses, and perhaps cell differentiation and 
recognition. We are particularly interested in the role of pectins in 
resistance to cotton blight. By using a combination of classical 
chemical and enzymic methods with solvolysis of specific glycosi- 
dic linkages with liquid HF and degradation of uronic acids with 
lithium in ethylenediamine as developed in this laboratory, we will 
characterize, as fully as possible, two major regions of the pectin 
polymers of cotton suspension culture cell walls. We will determine 
the size distribution of the homo and distribu- 
tion of methyl esterification and acetylation sites within it. None of 
these characteristics has been determined yet for a primary cell 
wall pectin. We will characterize the region that, in sycamore cells, 
and all of the species we have tested, is a repeating disaccharide of 
rhamnose and galacturonic acid with sidechains on approximately 
half of the rhamnose residues. We determined that at least one in 
three of the galacturonic acid residues are acetylated at O-3. We 
will characterize the sidechains of this region and look for linkages 
from it to other cell wall polymers. 4 refs. 


31823 (DOE/ER/13559—1) [The respiratory chain of al- 
kalophilic bacteria]: Progress report, 7-01-86 to 2-23-87. 
Krulwich, T.A. (Mount Sinai School of Medicine, New 
York (USA)). 1987. Contract FG02-86ER 13559. oP NTIS, 
PC AO2. File Number DE87009442. 

This project investigated the respiratory chain of extremely 
alkalophilic bacilli to gain insight into apparent, pH-dependent ca- 
pacities to transduce energy with great efficiency. The structures of 
the complex III, cytochrome oxidase, and associated soluble cy- 
tochromes were examined in detail. Attempts were made to recon- 
stitute the complex III into proteoliposomes so that mechanistic 
properties could be examined. We used a purification procedure to 
separate complex III from obligately alkalophilic Bacillus firmus 
RAB. The properties and possible role(s) of a cytochrome c552 and 
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b558 were probed using a combination of biochemical, biophysical, 
and immunological approaches. Immunological reagents developed 
during the above studies to determine which cytochrome specie(s) 
accounted for the marked elevation in membrane cytochromes that 
was associated with growth of facultatively alkalophilic OF4 at 
very high pH. 


31824 (IAEA-TECDOC—370, pp 133-144) Character- 
ization of schistosome antigens by SDS-polyacrylamide gel 
electrophoresis. Sumner M.P.; Hayunga, E.G. (Uniformed 
Services Univ. of the Health Sciences, Bethesda, MD). 
1986. NTIS, PC Al2/MF AO0O1. File Number DE87002807. 

In Nuclear and related techniques in parasitology: A labora- 
tory manual. 

The protocols described in this chapter are based on modifi- 
cations of the system described by Laemmli, Weber and Osborn 
and Maizel. Gel dimensions and buffer volumes were designed for 
use with the Vertical Slab Gel Electrophoresis System. With minor 
modification these protocols should be applicable to any electro- 
phoresis system. The Tris-glycine-SDS continuous buffer system 
was chosen because the bromophenol blue dye front is narrower is 
Tris than in phosphate buffer. Greatest resolution is obtained with 
small samples; larger protein loads or larger sample volumes result 
in broadening of the bands and erroneous molecular weights. 28 
references, 3 figures, 3 tables. 


31825 (LBL—20345, pp 55-58) Characterization of anti- 
sera to erythropoietin and immunological differences between 
125] labeled human urinary and recombinant erythropoietin. 
Clemons, G.K. Apr 1986. NTIS, PC A12/MF AOl. File 
Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The biological and immunological properties of erythropoi- 
etin antisera were studied for use in the development of a sensitive 
radioimmunoassay. In addition, three highly purified erythropoietin 
preparations were iodinated and compared for specific activity, 
total binding to antibody, immunological differences, and total 
binding after heat treatment. 


31826 (LBL—20345, pp 157-161) Al/Milano HDL parti- 
cles. Nichols, A.V.; Franceschini, G.; Sirtori, C.R.; Gong, 
E.L. Apr 1986. NTIS, PC A12/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Since is the major apolipoprotein component of normal 
high-density lipoproteins (HDL) and thereby plays a crucial role in 
determining both the lipid-binding capacity and the ultimate parti- 
cle size properties of HDL, considerable change in HDL particle 
properties and distribution might be expected from participation of 
Al/sub M/ dimers and mixed disulfide complexes in HDL struc- 
ture. In the present investigation, the particle polydispersity of 
HDL in plasma of ten Al/sub M/* and six Al/sub M/~ (nonaffect- 
ed kindred) was evaluated by gradient gel electrophoresis. The flo- 
tation rate distribution of HDL was analyzed by analytic ultracen- 
trifugation. The results indicate the following: 1) the Al/sub M/* 
HDL particle size distribution consists mainly of one broad peak in 
the (HDL/sub 2a + 3a/)/sub gge/ interval and one sharp peak in 
the (HDL/sub 3b/)/sub gge/ interval; 2) the mean particle sizes of 
the major HDLs components are similar to those observed within 
the same HDL subpopulation intervals in Al/sub M/~ and normal 
subjects; 3) three pattern types of HDL distribution can be identi- 
fied in Al/sub M/* that reflect the relative contribution of the two 
major HDL components; 4) the pattern type with greatest relative 
build-up of smaller HDL particles is observed in a group of Al/sub 
M/* with highest mean triglyceride and lowest mean HDL-choles- 
terol values; and 5) the statistical relationship between plasma TG 
and HDL-C levels in Al/sub M/* is inverse as observed in normal 
and hypertriglyceridemic subjects. 


31827 (LBL—20345, pp 163-164) Intercorrelations of 
subclasses of LDL and HDL by gradient gel el 
(GGE) and analytic ultracentrifugation (ANUC). Lindgren, 
F.T.; Nichols, A.V.; Wood, P.D.; Adamson, G.L.; Austin, 
M.A.; Glines, L.A.; Martin, V.; Krauss, R.M. Apr 1986. 
NTIS, PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 
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The relationships between low-density lipoprotein (LDL) 
and high-density lipoprotein (HDL) subclasses as determined by 
gradient gel electrophoresis and analytic ultracentrifugation were 
determined in a normal human male population of 120, ages 35 to 
39 years. The R/sub f/ intervals relative to albumin on Pharmacia 
4/30 gradient gels between R/sub f/ 0.45-0.63, 0.63-0.71, 0.71-0.78, 
and 0.78-0.84, defined as HDL/sub 2b/, HDL/sub 2a/, HDL/sub 
3a/, and HDL/sub 3b/ respectively, were highly correlated to 
AnUC intervals F 4-9, 3-4, 2-3, and 0-2 respectively. At the time 
this study was done, LDL and HDL cholesterol values had been 
determined on 91 of the 120 plasma samples. Total lipoprotein 
LDL and HDL mass in mg/dl were calculated on each sample. 
These calculated values were compared to lipoprotein mass values 
from the AnUC. 


31828 (LBL—20345, pp 165-166) Apolipoprotein (apo) E 
levels and distribution in human cord blood. Forte, T.M.; 
Davis, P.A.; Blum, C.B. Apr 1986. NTIS, PC A12/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Plasma concentrations of apo E and lipids (cholesterol, trig- 
lyceride, HDL-cholesterol, and LDL-cholesterol) were measured in 
95 cord blood samples and in 49 adult plasma samples. Data show 
that the apo E level in cord blood is 60% greater than adult 
plasma, while the newborn cholesterol level is only 40% that of the 
adult. LDL in the cord blood is extremely low and represents less 
than 25% that of adult values. The results of column fractionation 
for cord blood apo E were found to be similar to those seen in sub- 
jects with abetalipoproteinemia, which is consistent with the obser- 
vation that, in cord blood, VLDL levels are extremely low and 
LDL levels are also considerably reduced. These two classes of li- 
poproteins carry apo B, which is recognized by the apo B-E recep- 
tor and is responsible for the major transport of cholesterol into 
cells in the adult. However, since apo B levels are depressed in the 
fetus, it is probably that apo E plays a more significant role in cho- 
lesterol transport in the developing human. Since most of the apo E 
in the neonate is in the HDL fraction, it is this fraction that is an 
important supplier of cholesterol to cells and tissues in the rapidly 
growing fetus. 


31829 (LBL—20345, pp 167-168) Formation of phospho- 
lipid rich HDL with unusual physical properties: possible 
model for interstitial fluid HDL. Forte, T.M.; Nordhausen, 
R.W.; Ren, C.L.; Nichols, A.V. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

An in-vitro model system was developed to test the hypoth- 
esis that incorporation of excess phospholipid into HDL may be re- 
sponsible for the altered physical properties of the particles. Chemi- 
cal analysis of phospholipid-enriched HDL generated after incuba- 
tion of bovine HDL with DMPC at a ratio of 1:2 revealed that the 
percent of phospholipid in the particle doubled. On the other hand, 
the percent protein in the particle decreased to almost 50% of the 
control value. Analysis of the protein moiety revealed that the 
major protein of bovine HDL was apo Al. Based on the composi- 
tion of the particles and their estimated molecular weights, it was 
calculated that the control HDL possesses three molecules of apo 
Al. The major larger-sized product formed after incubation at the 
HDL-phospholipid to DMPC ratio of 1:2, however, contained only 
two molecules of apo Al. This suggests that during incubation 
DMPC is incorporated into the HDL particle until a critical phos- 
pholipid to protein ratio is reached; when this ratio is exceeded, 
apo Al is displaced from the surface. The resulting phospholipid 
lipid-rich but protein-poor particle is stable. The ability of HDL to 
incorporate a large amount of polar lipids, (phospholipid and free 
cholesterol) into its surface is probably of functional importance. 
HDL entering the interstitial space may remove excess phospholi- 
pid and cholesterol from peripheral tissues and hence play an im- 
portant role in reverse cholesterol transport. 


31830 (LBL—20345, pp 175-176) Secondary structure of 
hal Jap, B.K.; Kong, S.H. Apr 1986. NTIS, PC 
A12/MF AOl1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The authors have obtained ultraviolet circular dichroism 
(CD) spectra of bR and hR solubilized in a detergent solution con- 
taining 15 mM octylglucoside and 20 mM sodium phosphate (pH 
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7). The spectra are very similar in magnitude and in their detailed 
shapes, suggesting that hR and bR have very similar secondary 
structure contents. The CD spectra of hR in buffer containing 3 M 
NaCl and 20 mM sodium phosphate (pH 7) were also measured to 
see if any conformational change was induced by an increase in 
ionic strength. The spectra of hR with and without 3 M NaCl are 
virtually identical, indicating that low ionic strength and the ab- 
sence of chloride ions have no significant effect on the secondary 
structure of hR. Least-square curve fitting of the CD spectrum of 
hR in octylglucoside, using the basis functions of Chen et al. yields 
an a helical content of 51% and £ structure content of 28%, as- 
suming that the helices in hR have an average length of 25 resi- 
dues. The theoretical curve obtained from the least-square fitting is 
in acceptable agreement with experimental data. Assuming that the 
molecular masses of hR and bR are indeed similar, the number of 
helical strands in hR that can transverse across a membrane of 45A 
thickness is no more than five similar to that of bR. 


31831 (LBL—20345, pp 176-177) Structural analysis of 
PhoE porin, an outer membrane protein from Escherchia coli. 
Jap, B.K. Apr 1986. NTIS, PC A12/MF AO1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A proteolytic digestion study of PhoE proteins indicates that 
there are only a small number of proteolytic sites accessible for 
papain digestion. Digestion of PhoE with papain for 2 hours gives 
two new bands as observed by SDS-PAGE. The apparent molecu- 
lar weight of each of these bands is about 18,000 daltons. These re- 
sults are consistent with the conclusion drawn from the studies of 
hybrid gene products, which indicate that the region located be- 
tween residue 142 and 267 is surface exposed. Prolonged digestion 
with papain (2 days) produces two additional bands in the gel, sug- 
gesting that there are additional exposed sites that nevertheless are 
not easily accessible to papain. Interestingly, the cleaved PhoE pro- 
tein normally remains as a single unit that migrates at a rate identi- 
cal to that of the intact trimer in SDS-PAGE. The cleaved pep- 
tides, like the intact monomers, are observed only when the speci- 
men is boiled in the sample buffer before electrophoresis. This 
sho~s the unusual stability of the porin trimer, indicating that the 
cooperative involvement of many residues may play an important 
role in the formation of trimers. 


31832 (LBL—20345, pp 181-182) Immune recognition of 
membranes. Kantor, A.B.; Owicki, J.C. Apr 1986. NTIS, 
PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The authors previously studied a model immune system for 
the binding of antibodies to isolated cells. They have now begun to 
investigate aggulination in the same model system. The rest of this 
report will describe the model system and some of the preliminary 
observations on molecular mechanisms of aggulation. The system 
consists of phospholipid vesicles (liposomes) rendered antigenic by 
the attachment of a hapten and monoclonal antibodies directed 
against the hapten. The possible antibody-hapten interactions are 
detailed schematically. 


31833 (LBL—20345, pp 185-186) Bacteriophage T4 gene 
32 protein affinity column chromatography. Hosoda, J.; 
Moise, H.E.; Bell, M.; Hosobuchi, M. Apr 1986. NTIS, PC 
A12/MF AO01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Experiments done with amel, an amber peptide of gene-32 
protein lacking 15-20 residues from the A region, have demonstrat- 
ed that most of the proteins that had affinity for the gene-32 protein 
columns also had affinity for the amel columns. In some cases the 
binding affinity was reduced to the ame! column; in other cases, 
e.g., gene-61 protein, the binding affinity remained the same. To de- 
termine if there was an alteration in the interaction between amel 
and gene-61 protein in the sul suppressed cells, columns were pre- 
pared by covalently coupling either amel/B/sup E/ or amel/sul 
to agarose. ‘C-labeled extracts from either T4D or 61 amE219 
grown in B40 sul were applied to the columns in buffer containing 
0.05 M NaCl and 0.01 M MgCk. Bound proteins were eluted with 
NaCl; and fractions were analyzed by two-dimensional gel electro- 
phoresis. 
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(LBL—20345, pp 186-188) Fractionation of DNA 
metabolic proteins of Saccharomyces cerevisiae by DNA cel- 
lulose chromatography: SSB-1, SS-DNA dependent ATPase, 
DNA polymerase, DNA primase, topoisomerase I, and resol- 
vase. Hosoda, J.; Holbrook, L.L.; Moise, H.W.; Bjornstad, 
K.A.; Maleas, D.T.; Hosobuchi, M.; Bell, M.; Esposito, 
M.S. Apr 1986. NTIS, PC A1l2/MF AOl1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A collaborative program is being continued to characterize 
the DNA binding proteins of wild-type yeast strains and exhibiting 
defects in DNA repair and recombination. In the present study a 
double stranded DNA (DS-DNA) cellulose column coupled to a 
SS-DNA cellulose column has been employed to separate the bind- 
ing proteins that have affinity for double stranded DNA from those 
specific for single stranded DNA. The aim was to determine 
whether DNA cellulose columns would, in fact, bind a variety of 
DNA metabolic activities and achieve sufficient fractionation of 
them to warrant use of DNA cellulose column chromatography as 
a method for screening mutants for enzymatic detects. To this end, 
it has been shown that NaCl gradient elution of DS-DNA cellulose 
columns fractionates single stranded DNA dependent ATPase and 
topoisomerase I, that NaCl gradient elution of SS-DNA cellulose 
columns fractionates DNA polymerase, primase and SSB-1, and 
that a previously unreported resolvase activity of mitotic yeast cells 
binds to both DS- and SS-DNA cellulose columns. The SSB-1 pro- 
tein was further purified to near homogeneity. 


31835 (LBL—20345, pp 189-194) In vitro resolution of 
Holliday junctions by cell-free protein extracts of Saccharo- 

myces cerevisiae: resolvase activity of haploid and diploid 
cells. Holbrook, L.L.; Bjornstad, K.A.; Maleas, D.T.; Espo- 
sito, M.S. Apr 1986. NTIS, PC ‘A12/MF AOl1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The supercoiled dimer form of pBR322 was used to distin- 
guish the resolvase activity from a restriction enzyme. Whereas 
both resolvase and a restriction enzyme that cuts the DNA once 
will produce linear DNA from a monomeric plasmid, they will 
produce fragments of different sizes from a dimeric plasmid. Resol- 
vase recognizes a structural feature whose presence is dependent 
upon supercoiling (cruciform) and introduces one endonucleolytic 
scission at a Holliday junction thereby producing a linear dimer 
DNA product. A restriction enzyme recognizes a specific sequence 
and therefore will make two cuts in the dimer plasmid to give the 
linear monomer product. These species are easily distinguished by 
agarose gel electrophoresis. 


31836 (LBL—20345, pp 206-208) Alkylation of polynu- 
cleotides in vitro and in vivo. Singer, B.A.; Spengler, S.J.; 
Chavez, F.; Fraenkel-Conrat, H. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

This report focuses on the effect of a series of O*-alkylthy- 
midines on the extent and fidelity of replication using E. coli DNA 
polymerase I (Pol I) under conditions that enhance rather than di- 
minish fidelity. The authors synthesized the deoxynucleoside tri- 
phosphates with methyl, ethyl, or isotropyl groups on the O* of 
thymidine. Using a poly(dA-dT) template as a model for B-form 
DNA, or activated DNA as a template, they found that all three 
alkyl-dTTPs could substitute for dTTP to a high extent when 
dTTP was present. The synthesized poly(dA-dT,O*-alkyl dT) poly- 
mers were then used as templates for misincorporation studies. The 
next question was how effective were the O*-alkyl dT TPs in the 
absence of any other source of dTTP. Both the rate of polymer 
elongation and the K/sub m/s were examined, and it was found 
that the size of the alkyl group played a major role. Temperature 
studies were undertaken to test whether the early termination of 
synthesis could be due to the formation of a frayed and ineffective 
3’-OH primer terminus. They have also constructed a model for the 
probable structure of DNA that permits the insertion of the modi- 
fied dTs opposite dA while apparently maintaining the normal 
structure and appropriate energy of the helix. 
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31837 (LBL—20345, pp 218-219) Role of extracellular 
matrix and hormones in modulation of tissue specific function 
in COMMA-1-D, in a mouse mammary epithelial cell line. 
Li, M.L.; Chen, L.H.; Bissell, M.J. Apr 1986. NTIS, PC 
A12/MF AO0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A mouse mammary gland cell line, COMMA-1-D (C-1-D) 
has been obtained that has retained a degree of milk protein expres- 
sion and hormonal response, making it possible to investigate the 
mechanisms by which hormones and extracellular matrix (ECM) 
modulate gene expression. Results show that mouse mammary 
gland cell line COMMA-1-D behaves similarly to the cultures of 
primary mouse mammary epithelial cells with regard to their spe- 
cific gene expression in response to hormones and substrata. In ad- 
dition, it was found that the mechanism of gene expression modu- 
lated by the ECM is complex and the individual major components 
of ECM elicit little or no effect on B-casein gene expression. The 
authors propose that ECM activates gene expression in the mamma- 
ry cells by a concurrent action of major components of ECM, by a 
change in cell shape, or by a minor, as yet unidentified component 
of the ECM. 


31838 (LBL—20345, pp 220-221) Cloning of mouse 
transferrin cDNA. Chen, L.H.; Li, M.L.; Bissell, M.J. Apr 
1986. NTIS, PC A1l2/MF AO1. File Number DE860i2736. 

In Biology and Medicine Division annual report, 1985. 

The authors have cloned mouse Tf cDNA and have used it 
to show TF mRNA is modulated at different stages of mouse mam- 
mary gland differentiation. Mouse Tf cDNA was subcloned into M- 
13 and necessary clones were sequenced to provide unambiguous 
proof of the identity of the clones. 


31839 (LBL—20345, pp 224-226) Analysis of the anti- 
genic structure and mode of regulation of a differentiation 
antigen on the surface of normal and malignant human mam- 
mary epithelial cells. Moss, L.; Cullen, B.; Parry, G. Apr 
1986. NTIS, PC Al2/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

While many clinical studies of antigen expression have been 
reported, basic knowledge of the structure of this molecule and the 
mechanisms regulating its expression have not been examined. 
Prompted by the possible clinical significance of the antigen and by 
their major interest in understanding mechanisms regulating the ex- 
pression of cell surface glycoproteins, the authors have undertaken 
a study of antigen expression in normal human lactating breast 
tissue and in a human mammary carcinoma cell line, 734B. 


31840 (LBL—20345, pp 226-227) Role of tight junctions 
and cell substratum interactions in controlling membrane po- 
larity in cultured human epithelial cells. Parry, G.; 
Moss, L.; Cullen, B. Apr 1986. NTIS, PC Al2/MF AOl. 
File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A monoclonal antibody raised against a differentiation anti- 
gen on apically derived milk fat globule membranes was used to 
study regulation of membrane polarity in cultured human mammary 
epithelial cells. Immunofluorescence procedures were used for most 
of these experiments, and these were complemented whenever nec- 
essary by immuno-electron microscopy analysis. The experiments 
monitored membrane polarity at different cell densities. The idea 
underlying this approach was that cell-substratum interactions 
would be constant and independent of cell density, while cell-cell 
interactions would be very different at low and high cell densities. 
They found that the antigen was highly polarized at high cell densi- 
ty and was clearly detectable in the apical microvilli. At very low 
cell densities, however, it was not polarized and was found in the 
lateral membranes as well as the apical membranes. This result 
clearly demonstrated that cell-substratum interactions in themselves 
were not sufficient to establish membrane polarity, and that cell-cell 
interactions were very important. 
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31841 (LBL—20345, pp 231-232) Evaluation of normal 
and transformed human mammary epithelial cells with mono- 
clonal antibodies to cell surface antigens. Stampfer, M.; 
Parry, G.; Bartley, J. Apr 1986. NTIS, PC Al2/MF AOl. 
File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Six monoclonal antibodies (MAb) raised against human milk- 
fat globule antigens (HMFGA) were utilized to determine if any of 
them can distinguish states of differentiation or transformation in 
human mammary epithelial cell (HMEC) cultures. Results are con- 
sistent with the data of others that suggest that HMFGA may be 
markers of both differentiation and transformation. From these pre- 
liminary results, it is likely that MAb’s 1 and 5 are more sensitive to 
states of differentiation, whereas MAb’'s 2 and 3 may be more indic- 
ative of cellular transformation. 


31842 (LBL—20345, pp 232-234) Use of DNA restric- 
tion fragment length polymorphisms for the identification of 
honeybee races. Hall, H.G. Apr 1986. NTIS, PC A1l2/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Restriction fragment length polymorphisms characteristic of, 
and diagnostic for Africanized bees and their hybrids will provide a 
reliable means of identification that will be especially needed when 
major expensive decisions to exterminate or quarantine large num- 
bers of colonies are to be made. Genotype identification by restric- 
tion fragments will be very applicable for certification of breeder 
stocks as non-African or as acceptable hybrids. Certification of 
stocks should aid selective breeding for gentle African bees. 
Beyond the identification of Africanized bees, the results of this re- 
search as it develops further will enhance future studies of basic 
honeybee genetics, such as in determining gene linkage and follow- 
ing gene flow and variability in populations. 


31843 (LBL—20345, pp 222-224) Procollagen secretion - 
a critical step in the regulation of procollagen synthesis. 
Owens, N.; Schwarz, R.I. Apr 1986. NTIS, PC Al2/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Procollagen secretion is an important step in the regulation 
of procollagen synthesis in tendon cells. The mechanism by which 
procollagen leaves the endoplasmic reticulum and crosses the 
plasma membrane is still uncertain. Attempts to establish either 
Golgi or vesicle involvement in the process have been negative. 
The possibility that another transport mechanism could be involved 
in procollagen secretion remains an alternative explanation and one 
that we continue to explore. 


31844 Synthesis of dihydrothymidine and thymidine 
glycol 5’-triphosphates and their ability to serve as substrates 
for Escherichia coli DNA polymerase I. Ide, H.; Melamede, 
R.J.; Wallace, S.S. (New York Medical College, Valhalla). 
Biochemistry; 26: No. 3, 964-969(10 Feb 1987). Contract 
AC02-80EV 10417. 

5,6-Dihydrothymidine 5'-triphosphate (DHdTTP) was syn- 
thesized by catalytic hydrogenation of thymidine 5'-triphosphate 
(dTTP). Thymidine glycol 5’-triphosphate ((TTP-GLY) was pre- 
pared by bromination of dTTP followed by treatment with Ag.O. 
The modified nucleotides were extensively purified by anion-ex- 
change high-performance liquid chromatography (HPLC). Alkaline 
phosphatase digestion of DHdTTP and dTTP-GLY gave the ex- 
pected products (5,6-dihydrothymidine and cis-thymidine glycol), 
the identities of which were confirmed by reverse-phase HPLC 
using authentic markers. HPLC analysis of the alkaline phosphatase 
digested DHdTTP revealed that DHdTTP was a mixture of C5 
diastereoisomers [(5S)- and (5SR)-DHdTTP]. Despite the significant 
distortion of the pyrimidine ring in DHdTTP, it was incorporated 
in place of dTTP during primer elongation catalyzed by Escheri- 
chia coli DNA polymerase I Klenow fragment. The rate of incor- 
poration of DHdTTP was about 10-25-fold lower than that of 
dTTP. On the other hand, dTTP-GLY, which also has a distorted 
pyrimidine ring, did not replace dTTP, and no elongation of the 
primer was observed. In order to study the preference of incorpo- 
ration of the diastereoisomers of DHdTTP into DNA, salmon 
testes DNA, activated by exonuclease III, was used as a template 
for DNA polymerase I Klenow fragment in the presence of 
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[SH]DHdTTP (S and R mixture) and normal nucleotides. After en- 
zymatic digestion of the DNA to nucleosides, the products were 
analyzed by HPLC. The result suggests that Escherichia coli DNA 
polymerase I uses both isomers of DHdTTP as substrates and that 
the overall efficiency of incorporation is primarily determined by 
the concentration of the isomers in the nucleotide pool. 


31845 Role of oxygenases in pisatin biosynthesis and in 
the fungal degradation of maackiain. Matthews, D.E.; 
Weiner, E.J.; Matthews, P.S.; VanEtten, H.D. (Cornell 
Univ., Ithaca, NY). Plant Physiology; 83: No. 2, 365-370(Feb 
1987). Contract AC02-83ER 13073. 

Some isolates of the plant pathogen Nectria haematococca 
detoxify the isoflavonoid phytoalexin (-)maackiain by hydroxylation 
at carbon 6a. Precursor feeding studies strongly suggest that the pe- 
nultimate step in (+)pisatin biosynthesis by Pisum sativum is 6a-hy- 
droxylation of (+)maackiain. They have used 1°O labeling to test 
the involvement of oxygenases in these two reactions. When fungal 
metabolism of maackiain took place under 1*Q2, the product was 
labeled with 99% efficiency; no label was incorporated by metabo- 
lism in H2?*O. Pisatin synthesized by pea pods in the presence of 
18Q, or H2'*®O was a mixture of molecules containing up to three 
labeled oxygen atoms. Primary mass spectra of such mixtures were 
complex but were greatly simplified by tandem MS. This analysis 
indicated that the 6a oxygen of pisatin was derived from H2O and 
not from O2. Labeling patterns for the other five oxygen atoms 
were consistent with the proposed pathway for biosynthesis of pisa- 
tin and related isoflavonoids. They conclude that the fungal hy- 
droxylation of maackiain is catalyzed by an oxygenase, but the bio- 
synthetic route to the 6a hydroxyl of pisatin is unknown. 


Cytochrome c orientation in electron-transfer com- 
plexes with photosynthetic reaction centers of Rhodobacter 
sphaeroides and when bound to the surface of negatively 
charged membranes: characterization by optical linear dich- 
roism. Tiede, D.M. (Argonne National Lab., IL). Biochemis- 
try; 26: No. 2, 397-410(27 Jan 1987). Contract W-31-109- 
ENG-38. 

Heme orientation with respect to the membrane normal has 
been measured for the cytochromes c and c2 bound to photosyn- 
thetic reaction centers from Rhodobacter (rhodopseudomonas) 
sphaeroides R-26 in reconstituted phosphatidylcholine vesicles. Pre- 
vious kinetic studies have suggested that each cytochrome may 
bind in two configurations, which lead to either rapid or slow elec- 
tron transfer to the flash-oxidized reaction center bacteriochloro- 
phyll dimer. The rapid oxidation of cytochrome c is ~20-fold 
slower than that of cytochrome cz. Optical linear dichroism meas- 
urements reported here show that, for both cytochromes, only the 
population undergoing rapid oxidation is dichroic. A stoichiometry 
of 0.5 dichroic cytochrome c or cz is found pei reaction center. 
Prominent differences between the dichroism of the cytochrome c2- 
reaction center complex and that of the cytochrome c-reaction 
center complex show that heme orientation differs in the two cases. 
The dichroism of cytochrome c bound to the reaction center can 
be distinguished from its dichroism when bound to the surface of 
negatively charged membranes. Analysis of the dichroism spectra 
suggests that, for cytochrome ce, the heme is tilted 7°-8° closer to 
the membrane normal and rotated by 32° compared to the cytoch- 
rome c-reaction center complex. The dichroism spectra are consist- 
ent with the notion that the site on the cytochrome c surface that 
binds to the reaction center is the same site that binds to mammali- 
an cytochrome c oxidase and reductase. However, a different locus 
is implicated on the surface of cytochrome c2. These data suggest 
that although the tertiary structures of the cytochromes are homol- 
ogous, the bind site is not conserved. 


31847 Platelet-derived growth factor stimulation of [°H]- 
glucosamine incorporation in density-arrested BALB/c-3T3 
cells. Harrington, M.A.; Wharton, W.; Pledger, W.J. (Univ 

of North Carolina, Chapel Hill). Journal of Cellular Physiolo- 
gy; 130: No. 1, 93-102(Jan 1987). 

Go/Gi traverse in density-arrested BALB/c-3T3 cells is con- 
trolled by multiple serum-derived growth factors. Platelet-derived 
growth factor (PDGF) initiates a proliferative response, whereas 
factors present in plasma facilitate progression through Go/G:. In 
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the absence of competence formation, progression factors are 
unable to stimulate cell cycle traverse. The authors have identified 
the stimulation of a biochemical process specific to competence for- 
mation in BALB/c-3T3 cells. PDGF treated BALB/c-3T3 cells in- 
corporated 5-10 fold more [*H]-glucosamine (GlcN) into acid-insol- 
uble material as compared to platelet-poor plasma (PPP) treated 
cultures. Increased GicN incorporation occurred in density-arrested 
BALB/c-3T3 cells in response to treatment with other competence 
factors, fibroblast growth factor, and Cas (PO,), and was not due 
to cell-cycle traverse. Stimulation of [*H]-GicN incorporation by 
PDGF was time dependent, and increased incorporation of [*H]- 
GlicN into protein required de novo protein synthesis. Several 
mechanisms through which PDGF could increase GicN incorpora- 
tion into cellular material were examined. Results of these studies 
suggest an increase in the cellular capacity to glycosylate proteins 
is a response to or a part of competence formation. 


31848 Detection of glycosylated and deglycosylated ex- 
tensin precursors by indirect competitive ELISA. Conrad, 
T.A.; Lamport, D.T.A.; Hammerschmidt, R. (Michigan 
State Univ., East Lansing). Plant Physiology; 83: No. 1, 1- 
3(Jan 1987). Contract AC02-76ER01338. 

A competitive indirect enzyme-linked immunosorbent assay 
(ELISA) was developed for the rapid quantitation of the glycosy- 
lated and deglycosylated forms of the monomeric soluble extensin 
precursor subunits Pi and P2. A log-linear response range for each 
kind of precursor in the competition curve was between 0.01 and 
100 nanograms per milliliter. 


31849 M Schiff base deproton- 
ation in halorhodopsin. Lanyi, J.K. (Univ. of California, 
Irvine). Biochemistry; 25: No. 21, 6706-6711(21 Oct 1986). 

It has been shown earlier that the deprotonation of the 
Schiff base of illuminated halorhodopsin proceeds with a much 
lower pK/sub a/ than that of the unilluminated pigment and the re- 
versible protonation change is catalyzed by azide and cyanate. The 
authors have studied the kinetics of the proton-transfer events with 
flash spectroscopy and compared a variety of anionic bases with 
different pK/sub a/ with regard to the apparent binding consiants 
and the catalytic activities. The results suggest a general base catal- 
ysis mechanism in which the anionic bases bind with apparently 
low affinity to halorhodopsin, although with some degree of size- 
and/or shape-dependent specificity. The locus of the catalysis is ac- 
cessible from the cytoplasmic side of the membrane and is not at 
site I, where various anions bind and shift the pK/sub a/ of the de- 
protonation. Neither is it at site II, where a few specific anions (like 
chloride) bind to the all-trans pigment. It may be concluded that 
while the all-trans pigment loses its Schiff base proton very rapidly 
at its pK/sub a/, there is a kinetic barrier to this deprotonation in 
the 13-cis photointermediate that can be partially overcome by the 
reversible protonation of an extrinsic anionic base, which shuttles 
protons between the interior of the protein and the aqueous 
medium. The need for an extrinsic proton acceptor for efficient de- 
protonation of the Schiff base of halorhodopsin is one of the main 
differences between this pigment and the analogous retinal protein, 
bacteriorhodopsin. 


31850 One-step purification of mouse monoclonal anti- 
bodies from ascites fluid by hydroxylapatite eee: 
Stanker, L.H.; Vanderlaan, M.; Juarez H. (Law- 
rence Livermore National Lab., CA). Journal of Immunolo- 
gical Methods; 16: 157-169(1985). Contract W-7405-ENG-48. 

A single-step method for purification of mouse monoclonal 
antibodies directly from ascitic fluids using hydroxylapatite column 
chromatography is described. The procedure yields highly purified 
IgG or IgM antibodies. The purified immunoglobulin is essentially 
free of contaminating mouse albumin, transferrin, and other ascites 
proteins, as determined by SDS-polyacrylamide gel electrophoresis. 
Hydroxylapatite chromatography cai also separate monoclonal 
IgG antibodies from contaminating IgG antibodies found in ascites 
fluid of animals that have been immunosuppressed prior to ascites 
induction. Furthermore, the evidence presented here suggests that 
some hybridomas of SP2/0 origin synthesize an extraneous light 
chain resulting in the secretion of hybrid antibody molecules. 10 
references, 9 figures. 
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31851 (LBL—20345, pp 169-171) Differential polariza- 
tion imaging microscopy. Maestre, M.F.; Mickols, W.; 
Tinoco, I. Jr.; Embury, S.H. Apr 1986. NTIS, PC A12/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

This report describes the development of a differential polar- 
ization imaging microscope. The technique is shown to be a logical 
extension of the research on the interaction of circularly polarized 
light with structures whose dimensions are large with respect to the 
wavelength of light. Preliminary studies on the polymer formation 
of hemoglobin S in the sickling of intact red blood cells have 
shown that the technique works. Two images are presented; the left 
image represents the total intensity, and the right represents the dif- 
ferential image. This direct comparison of the images allows the 
identification of regions within cells containing aligned chromo- 
phores. Information of the spatial distribution and concentration of 
the polymer has been obtained, on both sickled and irreversibly 
sickled cells. The technique shows promise as a new way of meas- 
uring the spatial distribution of chirality and orientation inside mi- 
croscopic biological materials. 


31852 (LBL—20345, pp 171-173) Absorption flattening 
in the circular dichroism spectra of small membrane 
ments, Glaeser, R.M.; Jap, B.K. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The inhomogeneous distribution of chromophore occurring 
in a particulate suspension can result in a reduction in the apparent 
molar ellipticity recorded in circular dichroism (CD) spectra. The 
possibility of such a systematic error has often been a matter of 
concern when CD spectra of cell membrane proteins are recorded. 
The recent publication of CD spectra for bacteriorhodopsin in 
native membranes, in sonicated membranes, and in detergent-solubi- 
lized form gives a unique opportunity to apply the theoretical anal- 
ysis of Gordon and Holzwarth so as to provide a definitive answer 
to the question of whether absorption flattening is significant for 
membrane particles. The authors show that the data of Mao and 
Wallace can be combined with the theoretical analysis of Gordon 
and Holzwarth to rule out significant absorption flattening effects 
over the range 200-240 nm for submicrometer-sized membranes. In 
addition, the results show that absorption flattening can be disre- 
garded even at 190 nm for membranous material in the size range 
below 100 nm. The demonstration that there are no major flatten- 
ing effects in the CD spectra of bacteriorhodopsin, particularly in 
the region of 200-240 nm, means that the experimental spectra are 
incompatible with the proposal that this transmembrane protein 
contains seven transmembrane helices. 


31853 (LBL—20345, pp 173-174) Contrast improvement 
with small spot illumination for high resolution electron mi- 
croscopy of bean sensitive ms. Downing, K.H.; 
Glaeser, R.M. Apr 1986. NTIS, PC Al2/MF AOl. File 
Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The contrast observed in images of beam-sensitive crystalline 
specimens is found to be significantly less than one would predict 
based on observations of electron diffraction patterns of the speci- 
mens. It appears, that most of the loss in signal is caused by motion 
of the specimen during exposure to the electron beam. The intro- 
duction of point and other defects in the crystal, resulting from ra- 
diation damage, causes bending and lateral motion that degrade the 
contrast in the image. The authors have therefore sought to deter- 
mine whether the beam-induced specimen motion can be reduced 
by reducing the area of the specimen that is illuminated at any one 
time. Using a field-emission-gun (FEG) illumination system, images 
with a beam diameter of 400-2000 A can be recorded while retain- 
ing the high spatial coherence required for good phase contrast. 
Under computer control, a series of specimen areas can be irradiat- 
ed in order to expose a large fraction of the photographic film. This 
scheme has been tested experimentally by recording images of the 
3.7-4.2 A lattice of monolayer crystals of paraffin (CisHoo). These 
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images show contrast that is consistently higher, by factors of 2-5, 
than obtained with a beam of normal diameter of 1-3 ym. 


31854 (LBL—20345, pp 178-180) Low temperature scan- 
ning electron microscopy of frozen hydrated lung. Bastacky, 
J.; Hook, G.R.; Finch, G.L.; Hayes, T.L. Apr 1986. NTIS, 
PC A12/MF A0O1. File Number DE86012736. 

In aa and Medicine Division annual report, 1985. 

The authors describe the advantages of low temperature 
scanning electron microscope (LTSEM) analysis for the study of 
lung samples. They have demonstrated that the LTSEM can be 
used to study the shape of alveoli in the hydrated state, the patency 
of the pores of Kohn in the alveolar wall, the shrinkage and distor- 
tion of the lung with drying, the configuration of the mucus layer 
in the airways, and the thickness of the pleural space, all matters of 
import in the functioning human lung. 


31855 (LBL—20345, pp 227-228) Growth control in 
human mammary epithelial cells. Stampfer, M.; Bartley, J. 
Apr 1986. NTIS, PC Al2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual a 1985. 

The authors laboratory has developed culture systems for 
the growth of human mammary epithelial cells (HMEC). Mammary 
tissues from both normal and tumor-bearing breasts are readily 
available as discard material from reduction mammoplasties and 
mastectomies. These cells are of particular interest for the study of 
human cellular carcinogenesis and differentiation since 85 to 90% 
of all human cancers, and 99% of breast cancers, originate from the 
epithelial cell type, and the breast epithelial cell in vivo is capable 
of many specialized, differentiated functions. 


31856 (LBL—20345, pp 228-231) Expression and modu- 
lation of differentiation in human mammary epithelial cells. 
Bartley, J.; Levine, G.; Stampfer, M. Apr 1986. NTIS, PC 
A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Culture systems were developed for growing human mam- 
mary epithelial cells (HMEC) to study regulation of differentiation 
in these cells. Markers have been developed for evaluating differen- 
tiation in HMEC that are based on properties not necessarily linked 
to lactation. Results suggest that HMEC in MM medium were in a 
metabolically differentiated state resembling cells present during 
mid-pregnancy, whereas HMEC in MCDB170 medium were less 
differentiated. This contention is supported by autoradiograms of 
electrophoretic gels demonstrating synthesis and secretion of a 
casein-related protein by cells in MM but not in MCDB170. 


31857 Pulmonary toxicity of cytostatic drugs: cell kinet- 
ics. Witschi, H.; Godfrey, G.; Frome,’ E.; Lindenschmidt, 
R.C. (Oak Ridge National Lab., TN). Fundamental and Ap- 
plied Toxicology; No. 2, 253-262(Feb 1987). 

Mice were treated with three cytostatic drugs: cyclophos- 
phamide, busulfan, or 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU). 
The alveolar labeling index was measured following drug adminis- 
tration with a pulse of *H-labeled thymidine and autoradiography. 
In cyclophosphamide-treated animals, peak alveolar cell prolifera- 
tion was seen 5 days after injection of the drug. In animals treated 
with busulfan or BCNU, proliferation was even more delayed (oc- 
curring 2-3 weeks after administration). In contrast, with oleic acid, 
the highest alveolar cell labeling was found 2 days after intravenous 
administration. In animals exposed to a cytostatic drug, prolifera- 
tion of type II alveolar cells was never a prominent feature whereas 
in animals treated with oleic acid there was an initial burst of type 
II cell proliferation. It is concluded that the patterns of pulmonary 
repair vary between chemicals designed to interfere with DNA rep- 
lication as compared to agents which produce acute lung damage 
such as oleic acid. 
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31858 (LBL—20345, pp 161-163) Genetic studies of 
LDL subclasses. Austin, M.A.; Krauss, R.M. Apr 1986. 
NTIS, PC A12/MF AO1. File Number DE86012736. 
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In Biology and Medicine Division annual report, 1985. 

To assess the genetic contribution to levels of low-density li- 
poproteins (LDL) subclasses studies of normal kindreds have been 
initiated and mathematical modeling techniques have been used to 
identify phenotypes among the family members. To date, 17 nuclear 
families from 8 large Mormon kindred living in the Bay area have 
been screened. Mormons were chosen because they often have 
large families with good genealogical records. A total of 78 family 
members have participated in the study by supplying a blood 
sample for lipoprotein analyses and completing a medical interview. 
To identify subclasses within the LDL range based on data from 
gradient gel electrophoresis a mathematical modeling technique has 
been developed using nonlinear regression. The use of the mathe- 
matical modeling has made it possible to identify quantitatively two 
distinct LDL GGE patterns, A and B, and the authors have pro- 
posed that these patterns actually represent genetic phenotypes. 
This initial study of LDL GGE subclass patterns in families has 
provided preliminary evidence that LDL subclasses area genetically 
controlled. The phenotype characterized by a predominance of 
small LDL particles may predispose subjects to elevated triglycer- 
ide and apo B levels and decreased HDL levels. As part of the up- 
coming program project, 150 to 200 additional families will be stud- 
ied, and possible dietary and environmental influences on the phen- 
otypes will be considered. If the genetic hypothesis is confirmed, a 
relatively common genetic trait will have been identified that may 
predispose the development of coronary heart disease. 


31859 (LBL—20345, pp 198-200) Genetic map of yeast 
and the genealogy of laboratory strains. Mortimer, R.K.; 
Schild, D.; Johnston, J.R.; Contopoulou, R. Apr 1986. 
NTIS, PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The yeast Saccharomyces cerevisiae is currently widely used 
for biochemical, molecular and genetic research. Besides its tradi- 
tional importance in the baking and brewing industries, it is increas- 
ingly being used for industrial production of recombinant DNA 
products. The ease by which this yeast can be genetically and mo- 
lecularly manipulated, coupled with its extensive genetic map, have 
made it particularly suitable for use in both research and industry. 
During the past year the authors have been involved in several 
areas of yeast research, the goals of which are to improve yeast as 
a general organism for study. These areas include collating and 
publishing a new edition of the yeast genetic map, developing a 
new mapping method for yeast, constructing a detailed genealogy 
of many commonly used laboratory strains, and maintaining the 
Yeast Genetic Stock Center. 


31860 Establishment and characterization of two human 
cell lines with amplified dihydrofolate reductase genes. Hahn, 
P.; Kapp, L.N.; Painter, R.B. (Univ. of California, San 
Francisco). Experimental Cell Research; 168: No. 1, 89- 
94(Jan 1987). Contract AC03-76SF01012. 

Two SV40-transformed human cell lines, GM637, derived 
from a normal human subject, and GM5849, derived from a patient 
with ataxia-telangiectasia (A-T), were grown in increasing concen- 
trations of the cytotoxic agent methotrexate (MTX). The GM637 
line was naturally more resistant to methotrexate than was GM5849 
and, over a 5-month period, became resistant even to very high 
concentrations (up to 100 »M). The GM5849 line became resistant 
to 500 nM methotrexate during the same period. However, dot blot 
and Southern blot analyses showed that both cell lines had ampli- 
fied their dihydrofolate reductase (dhfr) genes to about the same 
extent, approx. 50-fold. Using the GM5849 line with amplified dhrf, 
the authors attempted to determine if interruption of DNA synthe- 
sis by hydroxyurea would cause DNA to be replicated twice within 
a single cell cycle, as has been reported for Chinese hamster ovary 
cells. No evidence for such a phenomenon was obtained. 


31861 Chromosome #9 specific repetitive DNA sequence. 
Joste, N.E.; Cram, L.S.; Hildebrand, C.E.; Jones, M.; Long- 
mire, J.; Robinson, T.; Moyzis, R.K. (Los Alamos National 
Lab., . Federation Proceedings, Federation of American 
Societies for Experimental Biology; 45: No. 6, 1881(May 
1986). (CONF-8606151—). 
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From 76. annual meeting of the Federation of American So- 
ciety for Experimental Biology; Washington, DC, USA (8 Jun 
1986). 

” Human repetitive DNA libraries have been constructed and 
various recombinant DNA clones isolated that are likely candidates 
for chromosome specific sequences. The first clone tested (pHuR 
98; plasmid human repeat 98) was biotinylated and hybridized to 
human chromosomes in situ. The hybridized recombinant probe 
was detected with fluoresceinated avidin, and chromosomes were 
counter-stained with either propidium iodide or distamycin-DAPI. 
Specific hybridization to chromosome band 9q1 was obtained. The 
localization was confirmed by hybridizing radiolabeled pHuR 98 
DNA to human chromosomes sorted by flow cytometry. Various 
methods, including orthogonal field pulsed gel electrophoresis anal- 
ysis indicate that 75 kilobase blocks of this sequence are inter- 
spersed with other repetitive DNA sequences in this chromosome 
band. This study is the first to report a human repetitive DNA se- 
quence uniquely localized to a specific chromosome. This clone 
provides an easily detected and highly specific chromosomal 
marker for molecular cytogenetic analyses in numerous basic re- 
search and clinical studies. 
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31862 (CONF-8503248—, pp 3, Paper 4) Field testing of 
bioenergetic models. Nagy, K.A. (Univ. of California, Los 
Angeles). 17 Jun 1985. NTIS, PC A03/MF AOI. File 
Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

Doubly labeled water provides a direct measure of the rate 
of carbon dioxide production by free-living animals. With appropri- 
ate conversion factors, based on chemical composition of the diet 
and assimilation efficiency, field metabolic rate (FMR), in units of 
energy expenditure, and field feeding rate can be estimated. Valida- 
tion studies indicate that doubly labeled water measurements of 
energy metabolism are accurate to within 7% in reptiles, birds, and 
mammals. This paper discusses the use of doubly labeled water to 
generate empirical models for FMR and food requirements for a 
variety of animals. 


31863 (CONF-8503248—, pp 5, Paper 5) Fish bioenerge- 
tics modeling. Hewett, S. (Univ. of Wisconsin, Madison). 17 
Jun 1985. NTIS, PC A03/MF AOl. File Number 
DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

This paper discusses the use of bioenergetic models for the 
study of different species of fish. Since the direct measurement of 
consumption rates of fish in the field are difficult, modeling pro- 
vides a mechanism for combining the understanding of growth and 
metabolism gained in laboratory studies with observed growth 
under field conditions in order to estimate consumption in the field. 
The modeling approach can be used to estimate growth given dif- 
ferent thermal or environmental conditions or estimate dynamics of 
prey consumption over time. 


31864 (CONF-8503248—, pp 3, Paper 6) Integrating 
constraints into energy budget and life-history theory. Cong- 
don, J. (Savannah River Ecology Lab., GA). 17 Jun 1985. 
NTIS, PC A03/MF AO1. File Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

The study of animal energetics has become a widely used 
tool in producing data that are used to test theories related to 
animal behavior and the evolution of life histories. A major portion 
of an organism’s life history phenotype is how it divides up its total 
available energy among the competing compartments of mainte- 
nance, growth, repair, storage, and reproduction. As such, variation 
in the relative allocation of energy to the various components of an 
organism's total energy budget should have a direct relationship to 
the major factors operating to shape its life history. However, it 
should always be kept in mind that different selective forces can 
lead to similar life history traits. Total energy budgets of animals 
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that are well known (demographics, behavior, and ecology) and 
have various life expectancies are needed to establish just how val- 
uable approach can be. 


31865 (INIS-mf—10886, pp 159-166) Biliary excretion of 
various chemical forms of molybdenum in rats exposed to 
high intake of copper in diet. Bibr, B.; Lener, J. (Ceskoslo- 
venska Akademie Ved, Prague. Ustav Nuklearni Biologie a 
Radiochemie; Institut Hygieny a Epidemiologie, Prague, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A02/MF AOl. File Number DE87702191. (CONF- 
8505351—). 

From Microelements ‘85: 19th seminar on trace elements in 
biological material; Brno, Czechoslovakia (7 May 1985). 

Molybdenum excretion in the bile and faeces was studied in 
Wistar strain rats by /sup 99/Mo radiometry. After 8 weeks when 
the experimental animals had ingested 336 mg Cu/kg b.wt. they 
were administered a dose of 6 mg Mo/kg b.wt. in form of disodium 
molybdate, disodium molybdate reduced with hydrazine and stabi- 
lized with ascorbic acid, or of ammonium tetrathiomolybdate. The 
total amount of excreted bile was 2.53 +- 0.42 g in 4 hours. The 
results show that molybdenum excretion is obviously affected by 
the valency of the administered compound. Pentavalent molybde- 
num is only excreted in a negligible amount and excretion is not 
affected by the amount of copper in the diet. Hexavalent molybde- 
num in association with oxygen is excreted far more intensively but 
the effect of copper intake is little shown. In the administration of 
ammonium tetrathiomolybdate, the effect of copper on molybde- 
num excretion is statistically significant. (J.B.). 


31866 (INIS-mf—10891, pp 4) Inhibitors of vascular 
smooth muscle proliferation. Eldor, A.; Heyns, A.duP.; Vlo- 
davsky, I.; Panet, A. 1986. NTIS (US Sales Only), PC A03/ 
yo i. File Number DE87780121. (CONF-8602120— 
Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31867 (LBL—20345, pp 115-118) Comparative analysis 
of models describing glucose uptake in the brain. Massaldi, 
H.A. Apr 1986. NTIS, PC A12/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

This report has been intended to put the lumped model into 
a more general context, by pointing out the scope, limitations and 
implicit assumptions of this and other available or new models that 
can be proposed with the same purpose. The different expressions 
and mechanisms used to present the glucose transport step consti- 
tute an essential - and not less controversial - aspect of the model- 
ing problem. Although these elements may influence the model or- 
ganization and assumptions to some extent, for the present purposes 
it is sufficient to adopt the simple notation of are constants, as used 
in classical pharmacokinetics. 
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REFER ALSO TO CITATION(S) 30554, 31321, 31826, 31858, 31903, 31912, 
31913, 31915, 31921, 31949, 32276 


31868 (DOE/ER/60210—1) [Development and evalua- 
tion of an improved high-resolution TOFPET camera: 
TOFPET II: Progress report, 1984-1985]. Mullani, N.A. 
(Texas Univ., Houston (USA). Health Science Center). 18 
Feb 1985. Contract FG05-84ER60210. 6p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009415. 

We have been working to improve the quality of barium flu- 
oride scintillators for the fast component and subsequently improve 
the coincidence timing. We are now able to obtain approximately 
400 psec timing and less than 20% energy resolution for barium flu- 
oride using quartz faced photomultiplier tubes. One major problem 
with the use of barium fluoride and quartz windows on the PMT’s, 
the coupling of the scintillator to the photomultiplier tube. The best 
available coupling compound is viscasil from GE which is a silicon 
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grease. It is highly efficient for transmitting the 220 nm uv light 
from the scintillator. 


31869 (DOE/ER/60210—2) [Development and evalua- 
tion of improved high-resolution TOFPET camera: TOFPET 
Ii: Progress report, 1985-1986]. (Texas Univ., Houston 
(USA). Health Science Center). 12 Jan 1987. Contract 
FG05-84ER60210. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87009416. 

The mechanical gantry is now in the final stages of construc- 
tion and should be delivered to us within four to six weeks. It is 
quite a unique design with several important features which are 
very important for clinical applications. The gantry design is also 
flexible enough to allow several different configurations of detec- 
tors and septa arrangement so that a re-design is not necessary for 
subsequent improved cameras. Detector modules for the barium flu- 
oride time-of-flight system have been developed. The major prob- 
lem of finding an optical coupling compound which is transparent 
to the far uv flight emitted by barium fluoride has been solved. 


31870 (DOE/ER/60210—3) Development and evaluation 
of an improved high-resolution TOFPET camera: TOFPET 
Ii: [Progress report, 1986-1987]. (Texas Univ., Houston 
(USA). Health Science Center). 12 Jan 1987. Contract 
FG05-84ER60210. 14p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87009413. 

Our TOFPET II positron camera is now in the construction 
phase. A majority of the components have been prototyped and 
tested, including the gantry, detectors and electronics. We also an- 
ticipate some additional development effort in the time-of-flight 
electronics, however, this development can be carried out during 
the test and evaluation phase of the contract. the fourth and final 
year of this contract is devoted to testing and evaluating the 
TOFPET II camera. Preliminary testing has already begun togeth- 
er with the software development effort so that the total contract 
can be completed by the projected deadline of April 30, 1988. 


31871 (INIS-mf—10891, pp 12) Factors regulating 
thrombus formation in baboons. Hanson, S.R. 1986. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31872 (INIS-mf—10891, pp 14) Kinetics and sites of se- 
arterial disease. 


questration of platelets iz a Heyns, A.duP. 
1986. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31873 (INIS-mf—10891, pp 16) Blood cell isolation. 
Hardeman, M.R. 1986. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31874 (INIS-mf—10891, pp 17) Labelling autologous 
platelets of thrombocytonewic patients. Wessels, *P. 1986. 
(US Sales Only), PC A03/MF AOl1. File Number 
DE87780121. (CONF-8602120—Absts.). 
From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31875 ae ee pp 18) New techniques and 
standardization of platelet Heyns, A.duP. 1986. 
NTIS (US — Only), PC A03/MF AOl. File Number 
DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 
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31876 (INIS-mf—10891, pp 19) Radiopharmaceutical as- 
pects of cell Neirinckx, R.D. 1986. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780121. 
(CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31877 eye L, pp 20) Platelet kinetics, Peters, 
A.M. 1986. NTIS (Ui y), PC A03/MF AO1. File 
Number DEST S CONF. 8602 120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31878 (INIS-mf—10891, pp 21) Evaluation of mathemat- 
ical models to assess platelet kinetics. Loetter, M.G.; Heyn, 
A.duP.; Badenhorst, P.N.; Wessels, P.; Van Zyl, J.M.; 
Kotze, HE: Minnaar, P.C. 1986. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE87780121. (CONF- 
8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31879 (INIS-mf—10891, pp 22) Granulocyte kinetics. 
Peters, A.M. 1986. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31880 (INIS-mf—10891, pp 23) Sites of sequestration 
and radiation dose of In-111-labelled platelets. Kotze, H.F. 
1986. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31881 (INIS-mf—10891, pp 26) Imaging and monitoring 
of human atherosclerotic lesions with radiolabelled platelets. 
Sinzinger, H. 1986. NTIS (US Sales Only), PC A03/MF 
AOl. File Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31882 (INIS-mf—10891, pp 27) Imaging platelet deposi- 
tion. Ezekowitz, M.D. 1986. NTIS (US Sales Only), PC 
A03/MF AO0Ol. File Number DE87780121. (CONF- 
8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31883 (INIS-mf—10891, pp 15) Antithrombotic strate- 
gies for cardiovascular devices. Harker, L.A.; Hanson, S.R. 
1986. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 


31884 (INIS-mf—10891, pp 31) Venous thrombosis and 
pulmonary embolism - a prospective prophylactic trial in high- 
risk surgical patients. Immelman, E.J.; Jeffery, P.; Benatar, 
S.R. 1986. NTIS (US Sales Only), PC A03/MF ‘AOI. File 
Number DE87780121. (CONF-8602120—Absts.). 

From Conference on radionuclide labelled cellular blood ele- 
ments: appiication in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 
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31885 (INIS-mf—10891) Conference on radionuclide la- 
belled cellular blood elements. Application in atherosclerosis 
and thrombosis: abstracts. (South African Medical Research 
Council, Cape Town). 1986. vp. (CONF-8602120—Absts.). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87780121. 

From Conference on radionuclide labelled cellular blood ele- 
ments: application in atherosclerosis and thrombosis; Bloemfontein, 
South Africa (3 Feb 1986). 

The individual papers were presented at the conference on 
radionuclide labelled cellular blood elements. Applications in ather- 
osclerosis and thrombosis are also indexed separately. These papers 
deal with the pathogenesis, or diagnostic techniques for these hemic 
diseases. 


31886 (JINR—R-9-85-707, pp 316-319) Possibility of 
construction in Bulgaria of a fast neutron therapy center on 
the base of the U-250 isochronous cyclotron. Angelov, V.A.; 
Enchevich, I.B. (Bylgarska Akademiya na Naukite, Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 1985. 
(in Russian). NTIS (US Sales Only), PC A16/MF A01. File 
Number DE87780133. (CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 

Development of oncological disease treatment by fast neu- 
trons in the world practice is reviewed. Main radiobiological re- 
sults, which point to peculiarities of neutron therapy in comparison 
with standard X-ray therapy are considered. Main requirements for 
devices to be met, used in fast neutron therapy, are enumerated. On 
the basis of it, the possibility of construction in Bulgaria a fast neu- 
tron therapy center using the U-250 multipurpose cyclotron has 
been made. The conclusion is made that the main parameters of a 
proton beam in combination with an isocentrical head as a fast neu- 
tron source will create the conditions for realization of higk-effi- 
ciency neutron therapy. 6 refs. 


OO piece pp a Positron emission tomog- 
schizophrenia. 


raphy of FDG in Sargent, T. III; Kusubov, N. 
Apr 1986. NTIS, PC A1l2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The use of the Donner dynamic positron emission tomo- 
graph to study fluorodeoxyglucose labelled ‘*F uptake in the brain 
of six patients with schizophrenia is reported. The glucose metabol- 
ic rate and the local cerebral metabolic rate were calculated. The 
dynamic brain uptake data and the blood input function were used 
to calculate rate constants by an iterative least squares fitting pro- 
gram for all regions of interest chosen in the brain. Although the 
number of patients was small, differences in k3 were statistically 
significant in several brain regions compared with normal controls. 


(LBL—20345, pp 11-14) Gallium-68 labeled plate- 
emission for 


ry detecting vascular 
ingh, M.; Twitchell, 
; Dalal, 
; Mathis, C.A.; Budinger, T.F. “Apr 1986. 
NTIS, PC A12/MF AO01. File Number DES60i2736 

In Biology and Medicine Division annual report, 1985. 

From work reported during the year, it was found that Ga 
complexed to the lipophilic ligand mercaptopyridine-N-oxide gave 
platelet labeling results of 43-63% with both human and rabbit 
platelets. The ®Ga platelets were administered intravenously to 
rabbits and whole body PET images were obtained with the 
Donner 280 bismuth germanate detector positron tomograph. The 
percentage uptake of the injected tracer was determined for select- 
ed tissues as well as for the normal and scraped aorta. Enface au- 
toradiography of the aortic wall was also used to demonstrate the 
regional uptake of the labeled platelets on the exposed media 
smooth muscle layer. The results demonstrate the feasibility of la- 
beling viable rabbit platelets with ©'Ga or “Ga for the evaluation 
of localized platelet deposition on vascular lesions. The survival of 
the labeled platelets in vivo was shown to be similar to that of 
51Cr-labeled platelets. 
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31889 (LBL—20345, pp 21) New instrumentation for 
high resolution, dynamic, and three dimensional imaging of 
positron labeled compounds in the human body. Derenzo, 
S.E.; Cahoon, J.L.; Huesman, R.H.; Vuletich, T.; Budinger, 
T.F. Apr 1986. NTIS, PC A1l2/MF A0Ol. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A new tomograph is described that has 600 bismuth german- 
ate scintillation crystals that encircle the head in a close-packed 
ring. The patient sits in an adjustable chair during the study. After 
administration of a positron-labeled compound, the distribution of 
the tracer is measured as a function of time by recording coinci- 
dences between detectors in opposite groups of the ring, and per- 
forming computed tomography. The crystals are small (3 mm x 10 
mm) and the in-plane resolution is 2.5 mm. The resolution along the 
patient axis can be varied from 0.5 mm to 5 mm by adjusting a lead 
shielding ring. The electronics employ many high-speed emitter- 
coupled logic (ECL) circuits for rates of 1,000,000 transmission 
events per sec and 100,000 emission events per sec. In addition, the 
pulse height windows and timing for all 600 detectors are adjusted 
by computer control. 


31890 eee pp 22-26) Statistical a of 

tal model parameters extracted from dynamic po- 
sitron emission y experiments. Mazoyer, B.M.; 
Huesman, R.H.; Budin on T.F.; Knittel, B.L. Apr 1986. 
NTIS, PC A12/MF AOI. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Over the past years a major focus of research in physiologic 
studies employing tracers has been the computer implementation of 
mathematical methods of kinetic modeling for extracting the de- 
sired physiological parameters from tomographically derived data. 
A study is reported of factors that affect the statistical properties of 
compartmental model parameters extracted from dynamic positron 
emission tomography (PET) experiments. 


31891 (LBL—20345, pp 27-28) Dead time correction and 
counting statistics for positron tomography. Mazoyer, B.M.; 
Roos, M.S.; Huesman, R.H.; Budinger, T.F. Apr 1986. 
NTIS, PC A12/MF A01. File ane DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A correction for loss of events due to dead time in dynamic 
positron emission tomography has been studied. The model em- 
ploys a paralyzing dead time to describe the behavior of a tomo- 
graph over the range of event rates normally encountered in patient 
studies (up to 200,000 events/sec/detector layer). The Donner 280- 
Crystal Positron Tomograph is characterized by a dead time of 1.8 
psec/event for observed count rates of less than 200,000 events/ 
sec. The dead time correction factor is 1.8 at 180,000 events/sec. 
The correction is applied to projection data and to region-of-inter- 
est analysis of dynamic PET studies and formulae for the covar- 
iances between corrected projection data and between counts in re- 
gions of interest in different images from the same dynamic study 
are established. 


31892 (LBL—20345, pp 34-42) Sterotaciic heavy ion 
Bragg peak radiosurgery. Fabrikant, J.I.; Lyman, J.T.; Fran- 
kel, K.A.; Phillips, M.H.; Alpen, E.L.; Manley, N.B.; Levy, 
EP: Foster, M.L.; Yeater, F.W.; Hampton, G.I; Morford, 
M.H. Apr 1986. NTIS, PC A12/MF AO1. File Number 
DE86012736. 
In Biology and Medicine Division annual report, 1985. 

Clinical, physics and biophysical research ae Donner 
Pavilion program is reported. The results of treatment of over 160 
neurological patients with intracranial vascular disorders, using 
stereotactic heavy charged-particle Bragg peak radiosurgery, are 
presented. 


31893 (LBL—20345, pp 88-89) BERKLET upgrade: im- 
proved detection of low LET particles in highly fragmented 
heavy ion beams. Llacer, J.; Almasi, J.J.; Tobias, C.A. Apr 
1986. NTIS, PC A12/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The onth ors have recently made BERKLET measurements 
in neon-20 beams for the purpose of determining accurately the 
contribution to beam characteristics from low-LET particles in the 
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fragmented beams. The frequency and LET range of this compo- 
nent of the beams could not be determined with the early design of 
the BERKLET. During the past year, the silicon detector in the 
telescope was redesigned to allow for routine measurement of the 
low-LET part of the beam concurrent with measurement of com- 
plex high-LET components. The modifications to the BERKLET 
will permit rapid optimization of clinical heavy-ion beams and also 
will allow an analysis of particle-beam composition and track-struc- 
ture effects on biological systems, which can be compared to time- 
of-flight measurements of particle distributions. 


31894 (LBL—20345, pp 89-90) Carbon proton beam 
comparisons. Tobias, C.A.; Blakely, E.A.; Chu, W.T.; 
Ludewigt, B.A.; Almasi, J.J. Apr 1986. NTIS, PC A1l2/MF 
A01. File Number DE86012736. 
In Biology and Medicine Division annual report, 1985. 

on theoretical considerations and on results obtained 
from two preliminary Bevalac experiments, the authors have tenta- 
tively confirmed their hypothesis that carbon and neon beams are 
potentially better for beam localization than protons or helium ions 
of comparable range. When a small beam is used, multiple scatter 
broadens the beam as it penetrates an absorber. The scattering for 
carbon beams is about V 12 times less than for proton beams. The 
same can be said for the straggling. The end result is that the Bragg 
peak/plateau ratio is reduced for protons much more than for 
carbon, and the proton beam is physically broadened. Further ex- 
periments are planned with Bevalac protons and carbon-ion beams 
to evaluate the importance of multiple scattering to the successful 
delivery of sharply-defined and narrowly-collimated dose distribu- 
tions at clinically significant depths of penetration for the treatment 
of eye tumors and brain lesions. 


31895 (LBL—20345, pp 138-140) Heavy charged particle 
radiotherapy trial. Castro, J.R.; Phillips, T.L.; Linstadt, 
D.E.; Collier, J.M.; Pitluck, S.; Chu, W.T.; Henderson, 
S.D.; Renner, T.R.; Walton, R.E.; Iler, J.J.; Fowler, M.A. 
Apr 1986. NTIS, PC A1l2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Through mid-1985, a total of 49 patients received heavy- 
charged-particle irradiation for chordoma, chondrosarcoma, menin- 
gioma, or neurilemmoma of the. base of skull or juxtaspinal area. 
The mean tumor dose was 68 Gray-equivalent, ranging from 26 to 
80. Control within the irradiated area was obtained in 35 of 49. The 
median follow up in all 49 patients is 21 months, with a range from 
3-90 months. Serious complications were seen in a small number of 
patients, with cranial nerve injury in two, transverse myelitis in 
one, and brain necrosis in three patients. In 42 patients with tumors 
of other histologies and/or sites, including tumors of paranasal si- 
nuses, retroperitoneum, soft tissue and miscellaneous other sites, 
heavy charged particles were also used to deliver a higher tumor 
dose than possible with standard irradiation techniques. In the 
group, 21/42 (50%) have had local tumor control, also a good 
result considering the extent and the range of tumor types treated. 
The authors believe that there are a number of sites in addition to 
the juxtaspinal/base of skull tumors that will show long term bene- 
fit from treatment with heavy charged particles. 


31896 (LBL—20345, pp 140-142) Estimating radiation 
therapy complication probabilities. Lyman, J.T. Apr 1986. 
NTIS, PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

An algorithm has been written that can be used to obtain an 
interpolated estimate of the complication probability from three 
possible single-step histograms that bound a two-step histogram. 
The algorithm can then be recursively applied to reduce an arbi- 
trary n-step histogram to an equivalent single-step histogram with 
the same estimated complication probability. This method has been 
adopted by the Working Group for the Evaluation of Particle 
Treatment Planning Intercomparison as the preferred method for 
the evaluation of normal tissue effects. Two studies that compared 
treatment complications with dose-volume histograms for heavy 
charged-particle treatment plans in a limited number of cases have 
been used as a preliminary test of the algorithm for the estimate of 
the complication probability. For the two different normal tissues 
studied, in all cases where a complication has been observed, there 
was a high estimate for the complication probability. When no 
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complications were reported, the estimates were for a low compli- 
cation probability in over 90% of the cases. These studies have 
been too limited to identify different shaped histograms that may 
lead to similar complication probabilities. 


31897 (LBL—20345, pp 142-146) Clinical and cellular 
radiobiological studies of silicon ion beams. Blakely, E.A.; 
Castro, J.R.; Austin-Seymour, M.M.; Chen, G.T.Y.,; 
Lommel, L.; Yezzi, M.; Chang, P.Y.; Tobias, C.A. Apr 
1986. NTIS, PC A12/MF AOl1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A report is given of continuing studies to characterize the 
potential therapeutic significance of accelerated particle beams of 
silicon. As a part of Phase I studies involving treatment of two pa- 
tients with metastic lung nodules using silicon beams, the authors 
have undertaken an evaluation of the acute reaction of skin exposed 
incidental to the treatment of the lung disease. Parallel biological 
measurements of cellular survival were made. The work had three 
major objectives: First, to measure the single-dose survival response 
of human fibroblasts in vitro to silicon or helium particle beams 
under conditions identical to those in which human skin was irradi- 
ated incidental to the treatment of lung nodules. Second, to con- 
duct Phase I skin studies with silicon particle beams in order to de- 
termine clinical relative biological effectiveness values relative to 
helium ion beams for use in future Phase II-III clinical trials. And, 
third, to attempt to correlate the relative acute response of human 
skin to a fractionated course of treatment with silicon or helium 


ions, with the single dose survival response of human fibroblasts in 
vitro. 


31898 (LBL—20345, pp 151-153) Radiobiological studies 
for helium ion therapy of uveal melanoma. Blakely, E.A.; 
Lyman, J.T.; Chen, G.T.Y.; Castro, J.R.; Chang, P.Y.; 
Lommel, L.; Yeater, F.; Hampton, G.J.; Wong, N.C.; Baba, 
S.K. Apr 1986. NTIS, PC A12/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

This report summarizes part of the radiobiology that has 
been done at Berkeley's 184-Inch Cyclotron with helium-ion beams, 
which are currently being used to successfully treat uveal melano- 
ma. There were two main objectives to this study. The first was to 
confirm the adequacy of ridged filter design to achieve uniform cell 
killing across narrowly collimated and narrowly extended Bragg 
peaks of only a few centimeters in depth of range, which primarily 
involved measuring the RBE in vitro by two independent types of 
experiments. The second objective was to compare the physical and 
biological usefulness of a 308-MeV/u Bevalac-accelerated carbon 
beam for its potential application to the treatment of small localized 
volumes near critical structures. Two conclusions have been drawn 
from this work: 1. The RBE measured in vitro in the 230 MeV/u 
helium-ion extended Bragg peak is 1.3-1.6. 2. Isoeffective biological 
response can be achieved with variable absorber filters that produce 
narrowly collimated Bragg peaks extended only a few cm for treat- 
ment of uveal melanoma. 


31899 (LBL—22200) A raster scanning power supply 
system for controlling relativistic heavy ion beams at the Be- 
valac Biomedical Facility. Stover, G.; Nyman, M.; Halliwell, 
J.; Lutz, 1; Dwinell, R. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1987. Contract AC03-76SF00098. 6p. (CONF- 
870302—100). NTIS, PC A02. File Number DE87008221. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A power supply system is currently being designed and con- 
structed to sweep an 8.0 Tesla-meter relativistic heavy ion beam in 
a raster scanning mode for radiotherapy use. Two colinear dipole 
magnets with orthogonally oriented magnetic fields are driven by 
the system to produce a rectangular field (40 x 40 cm max.) with a 
uniform dose (+-2.5%) to a target volume 6 meters away. The 
“fast” horizontal scanning magnet is driven by a single power 
supply which in conjunction with a triac bridge network and a cur- 
rent regulated linear actuator will produce a 1200 cm/sec max. 
sweep rate. The “slow” (40 cm/sec) vertical scanning magnet will 
be controlled by dual current regulated linear actuators in a push- 
pull configuration. The scanner system can provide off-axis treat- 
ment profiles with large aspect ratios and unusual dimensions. 
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31900 Rapid and efficient purification of plasma mem- 
brane from cultured cells: characterization of epidermal 
growth factor binding. Lin, P.H.; Selinfreund, R.; Wakshull, 
E.; Wharton, W. (Los Alamos National Lab., NM). Bio- 
chemistry; 26: No. 3, 731-736(10 Feb 1987). Contract W- 
7405-ENG-36. 

The authors have devised a rapid and simple protocol for 
the purification of the plasma membrane from several lines of trans- 
formed cultured cells. A431 or KB plasmalemma was purified in 90 
min with a two-step centrifugation cycle after selectively inducing 
microsomal aggregation by the addition of calcium to homogenized 
cells. Relative specific activity analysis using membrane marker en- 
zymes on the various fractions indicated that the isolated plasma- 
lemma was purified 8-12-fold over the starting homogenate and 
contained a high density of epidermal growth factor (EGF) recep- 
tors. Transmission electron microscopy showed the final membrane 
suspension consisted of unilamellar vesicles with an average diame- 
ter of approximately 100 A. The purified membrane vesicles avidly 
bound to ’°I-EGF and reached equilibrium within 30 min. Micro- 
filtration assays indicated more than 90% of the total binding can 
be displaced by excess unlabeled ligand. Equilibrium binding analy- 
sis showed a single class of high-affinity '*°I-EGF binding site. Gel 
electrophoresis of !*°I-EGF cross-linked to membrane EGF recep- 
tors showed a distinct autoradiographic band at 170 kilodaltons, 
which could be displaced with excessive amounts of unlabeled 
EGF. Finally, EGF-dependent autophosphorylation of the EGF re- 
ceptor was clearly demonstrated with the purified membrane prepa- 
ration. Membrane vesicles purified in this manner can be stored in 
liquid nitrogen for several months without losing their biological 
activity. 


31901 Iron(ID clusters bound to horse spleen apoferritin: 
an X-ray absorption and Moessbauer spectroscopy study that 


shows that iron nuclei can form on the protein. Yang, C.; 
Meagher, A.; Huynh, B.H.; Sayers, D.E.; Theil, E.C. 


(North Carolina State Univ., Raleigh). Biochemistry; 26: No. 


2, 497-503(27 Jan 1987). 

Ferritin is a complex of a hollow, spherical protein and a hy- 
drous, ferric oxide core of =4500 iron atoms inside the apoprotein 
coat; the apoprotein has multiple binding sites for monoatomic 
metal ions, e.g., Fe(II), V(IV), Tb(III), that may be important in 
the initiation of iron core formation. In an earlier study the authors 
observed that the oxidation of Fe(II) vacated some, but not all, of 
the metal-binding sites, suggesting migration of some Fe during oxi- 
dation, possibly to form nucleation clusters; some Fe(III) remained 
bound to the protein. Preliminary extended X-ray absorbance fine 
structure (EXAFS) analysis of the same Fe(III)-apoferritin complex 
showed an environment distinct from ferritin cores, but the data did 
not allow a test of the Fe cluster hypothesis. In this paper, with 
improved EXAFS data and with Moessbauer data on the same 
complex formed with 5’Fe, they clearly show that the Fe(III) in 
the distinctive environment is polynuclear. Moreover, the arrange- 
ment of atoms is such that Fe(III) atoms appear to have both car- 
boxylate-like ligands, presumably from apoferritin, and oxo bridges 
to the other iron atoms. Thus the protein provides sites not only for 
initiation but also for nucleation of the iron core. Sites commodious 
enough and with sufficient conserved carboxylate ligands to accom- 
modate such a nucleus occur inside the protein coat at the subunit 
dimer interfaces. Such Fe(III)-apoferritin nucleation complexes can 
be used to study the properties of the several members of the apo- 
ferritin family. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 30057, 31859 


5509 Pathology 


REFER ALSO TO CITATION(S) 31695, 31838, 31839, 31840, 31841, 31855, 
32006, 32019 


(IAEA-TECDOC—370, pp 81-87) Use of the 
5\chromium release assay to study natural killer cells in mice 
infected with Babesia microti. Ruebush, M.J.; Burgess, D.E. 
(Montana State Univ., Bozeman). 1986. NTIS, PC A12/MF 
AO01. File Number DE87002807. 
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In Nuclear and related techniques in parasitology: A labora- 
tory manual. 

The avthors have used the chromium release assay to meas- 
ure levels of NK cell activity in mice infected with Babesia microti. 
These cells are spontaneously cytotoxic in vitro for a wide variety 
of tumor cells targets, and may provide a first line of defense in 
vivo for surveillance against virus-infected or malignant cells. Be- 
cause NK cell activity is enhanced during infection with a wide va- 
riety of parasites and other agents, many workers have speculated 
that these cells may serve a general role as a non-specific first line 
of defense against disease. In the microassay system which the au- 
thors will describe, serial dilutions of effector cells (NK cells) are 
mixed with a constant number of radiolabelled YAC tumor cell tar- 
gets. The amount of radioactivity released into the supernate of the 
cultures is measured and a percent of *'Cr release is calculated. 
This value is an index of cytotoxicity. 


31903 (LBL—20345, pp 14-15) Abnormalities of blood 
platelets in rabbits with dietary hypercholesterolemia and ath- 
erosclerosis. Mazoyer, E.; Dalal, K.; Carpenter, D.; Bren- 
nan, K.; Yee, T.; Mazoyer, B.; Leven, R.; Ebbe, S. Apr 
1986. NTIS, PC ‘A12/ME Al. File Number DE86012736. 
In Biology and Medicine Division annual report, 1985. 

Preliminary results are reported from observations of rabbits 
that were fed a high cholesterol diet to induce atherosclerosis. The 
purpose of the project was to develop an animal model that would 
be appropriate to use in the imaging of vascular lesions by positron 
emission tomography or other techniques. 


31904 (LBL—20345, pp 45-50) Hemopoiesis and malar- 
ia. Silverman, P.H.; Schooley, J.C.; Mahlmann, L.J. Apr 
1986. NTIS, PC A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The work reported suggests that the anemia and immuno- 
suppression characteristic of malaria may be due to the depletion of 
hemopoietic stem cell populations. The hematopoietic stem cell is 
the ultimate source of all red blood cells, white cells, and immune 
lymphocytes. A decrease in stem cells might result in perturbations 
of all clonal progeny. This work then suggests the basis for new 
strategies to achieve protection from and treatment of malaria and 
other related protozoan parasite diseases. 


31905 (LBL—20345, pp 51-53) Malarial dyserythropoie- 
sis: a possible role for interleukin 172. Schooley, J.C.; Kull- 
gren, B. Apr 1986. NTIS, PC A12/MF A0O1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Studies of the development of anemia in mice after infection 
with malaria are reported. Results suggest that this anemia is not 
due to a lack of erythropoietin production but a failure of the 
animal to produce within its hematopoietic tissues the appropriate 
cell populations that respond to erythropoietin. Recent work indi- 
cates that interleukin-1 can stimulate hepatic cells pretranslationally 
to increase the production of acute-phase proteins and inhibit albu- 
min synthesis. 


31906 (LBL—20345, pp 214-216) Temporal expression of 
Rous Sarcoma Virus in microinjected embryonic chick limbs. 
Howlett, A.R.; Cullen, B.; Bissell, MJ. Apr 1986. NTIS, 
PC A12/MF AO01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

It has been shown in this report that the spreading of Rous 
Sarcoma Virus RSV in infected limb tissue follows two distinguish- 
able patterns in ovo and in culture. The data would indicate that 
viral susceptibility is developmentally regulated and may be linked 
to the program of differentiation of the various component cells of 
the limb. Preliminary data of viral structural protein (P19) localiza- 
tion in frozen sections of day-10 limbs (5 days post-infection) show 
that viral uptake is not ubiquitous. P19 staining was not apparert in 
epidermal structures or the cartilaginous component of the limb but 
was found in areas corresponding to muscle and fibrous connective 
tissue differentiation. The authors are now determining the nature 
of the cell types that are the initial targets of RSV and whether the 
early transmission of the virus in the limb buds occurs vertically 
along defined lineages in a developmentally related manner or hori- 
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zontally by cross infection of other cell types that become suscepti- 
ble as development proceeds. 


31907 (LBL—20345, pp 216-217) Tumor promoters 
cause RSV-mediated tumors only with concomitant local irri- 
tation. Hertle, M.D.; Dolberg, D.S.; Hollingsworth, R.E.; 
Bissell, M.J. Apr 1986. NTIS, PC Al2/MF AO0l1. File 
Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The authors have established previously that wounding i is re- 
quired for Rous Sarcoma Virus (RSV) to cause sarcomas in young 
chickens. Five-day old chicks were given 5 x 10° ffu of RSV by 
mouth as an aerosol, and both wings were clipped. When tumor 
promoters were administered to the chicks, it was found that 
tumors developed only when inflammation and necrosis were evi- 
dent. It is suggested that inflammation as well as mechanical punc- 
ture or laceration can act as co-carcinogen in RSV-mediated tumor 
formation. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 31788 


31908 (LBL—20345, pp 118-122) Holistic biophysics of 
red blood cell membrane systems. Mel, H.C.; Richieri, G.B.; 
Massaldi, H.A.; Bridwell, R. Apr 1986. NTIS, PC A1l2/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Current research is reported on advances in both experimen- 
tal and theoretical domains. First, the whole-cell and membrane 
electrical resistivity and dielectric breakdown properties are ex- 
ploited to lead to an improved measure of the electrical resistivity 
of the cytoplasm of the cell - an entree to information on the 
normal or abnormal state of hemoglobin. Secondly, new results are 
presented relevant to thermal responses of the membrane surface 
and the recently discovered phenomenon of membrane stretch. A 
summary of a new theoretical model-study is presented that can 
predict osmotic fragility properties from cell size distributions de- 
termined by resistive pulse spectroscopy (RPS). 


5520 Public Health 

REFER ALSO TO CITATION(S) 31353, 31681, 31682, 31754, 31790, 32018 
5530 Agriculture And Food Technology 

REFER ALSO TO CITATION(S) 30295, 31761, 31766, 31842, 31950 


31909 (AEA-INFCIRC—285) Text of the Agreement of 
23 May 1980 establishing the Asian regional co-operative 
project on food irradiation. (International Atomic Energy 
Agency, Vienna (Austria)). Jan 1981. 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87702096. 

The INIS record includes IAEA-INFCIRC-285 Additions 1 
through 7. 

The full text of the agreement establishing the Asian regional 
co-operative project on food irradiation is presented. 


31910 (PNL—6131) Feasibility of on Ww 
export markets. 


ashington 
fruits and vegetables for Asian Eakin, D.E.; 
Hazelton, R.F.; Young, J.K.; Prenguber, B.A.; O'Rourke, 
A.D.; Heim, MN. (Pacific Northwest Lab., Richland, WA 
(USA)). May 1987. Contract AC06-76RL01830. 123p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. Fiie Number 
DE87009788. 

US agricultural export marketing opportunities are limited 
by the existence of trade barriers in many overseas countries. For 
example, Japan and South Korea do not permit the importation of 
apples due to their stated concern over codling moth infestation. 
One of the purposes of this study was to evaluate the potential of 
exporting irradiated fruits and vegetables from Washington State to 
overcome existing trade barriers and prevent the establishment of 
future barriers. The Asian countries specifically evaluated in this 
study are Japan, Hong Kong and Singapore. Another purpose of 
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this project was to determine the feasibility of locating an irradia- 
tion facility in Washington State. Advantages that irradiated agri- 
cultural products would bring in terms of price and quality in 
export markets were also evaluated. 


31911 (PPA-CR—10) Review of semi-pilot scale study on 
the irradiation of rice in Malaysia. Norimah Yusof; Razley 
Mohamad Nordin. (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)). Aug 1986. 18p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702243. 

A semi-pilot scale study of milled-rice preservation using 
gamma irradiation project was started in 1984. The project was 
aimed to study the possibility of using irradiation in reducing losses 
during storage. Rice samples were subjected to doses ranging from 
0.2 to kGy and stored in stack under conditions similar to a typical 
rice godown. Rice sampling was done every three to six months to 
determine the effect of gamma irradiation over 2 years of storage. 
After 9 months storage, radiation was found to reduce insect infes- 
tation with no effect on nutritional value (P 0.05) ie. reducing 
sugar, water content, amino acid profile and fat acidity. However 
gel viscosity was markedly reduced with increase in radiation dose 
and storage time. Packaging materials (gunny sack, heavy duty 
plastic, woven laminated and woven non-laminated plastic) did not 
influence both chemical and physical quality of irradiated stored 
rice. 


31912 (PPA-SS—8, pp vp) Country status of application, 
manufacturing and sterilization of single-use medical prod- 
ucts. Norimah Yusof. (Unit fon tae Nuklear, Bangi, Selan- 
gor, Malaysia). 1986. NTIS (US Sales Only), PC *\07/MF 
A01. File Number DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

The paper reviews the current status of application of single- 
use medical products in Malaysia. The status of their manufacturing 
and sterilization is also discussed. The increasing production of 
such items calls for a more reliable and efficient sterilization tech- 
nique in particular, radiation sterilization. In line with the demand 
and the effort to increase local production of medical products, 
UTN would be providing irradiation service together with research 
and development in this particular field by 1988. 


31913 (PPA-SS—8, pp vp) Good manufacturing practice 

- quality assurance programs. Masefield, J.; ee oe S. 
(Isomedix Inc., USA). 1986. NTIS (US Sales Only), PC 
A07/MF AOI. File Number DE87780135. (CONF- 
8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

The concept of good manufacturing practice (GMP) in the 
medical device industry requires the use of controlled methods and 
equipment in performing each step in the device manufacturing 
process. Quality assurance programs are used to maintain compli- 
ance with GMP requirements by prescribing the operating and con- 
trol procedures to be used. The specific elements of a quality assur- 
ance program for the radiation sterilization of medical devices are 
described. 


31914 Pp pp vp) Radiation effects on pharma- 
ceuticals and related materials. Iya, V.K. (Bhabha Atomic 
Research Centre, Bombay, India. Setene Div.). 1986. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

Radiation sterilization is the method of choice for many 
medical supplies and devices. However, because of the ionizing 
nature of gamma radiation, one must consider the effect of such ra- 
diation on the physical and chemical properties and on the biologi- 
cal behaviour of pharmaceutical and related materials before the 
feasibility of radiation sterilization for such products is established. 
The results of such feasibility studies can lead to an appropriate de- 
cision on the suitability of radiation sterilization for a particular 
pharmaceutical. 96 refs. 
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31915 (PPA-SS—8, pp vp) Problems and strategy for 
transfer of radiation sterilization technology. Iya, V.K. 
(Bhabha Atomic Research Centre, Bombay, India. Isotope 
Div.). 1986. NTIS (US Sales Only), PC A07/MF A0O1. File 
Number DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of _— ucts; Kuala, et (i5 1986). 

for introducing radiation ilization and setting 

up the ant in the developing countries. The problems and strate- 
gy are discussed. (A.J.). 
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5601 Radiation Effects 
REFER ALSO TO CITATION(S) 31897 


31916 (AD-A—177824/0/XAB) Thromboxane-mediated 
injury following radiation. Annual 1 September 1984- 
31 DC (OSA 1 De Kot, P.A. (Georgetown Univ., Washington, 
t. of Physiology and Biophysics). 31 Aug 
1985. Cm orig PC A03/MF AOl1. 

The hypothesis under investigation is that moderate levels of 
radiation exposure result in endothelial and other tissue damage 
which, in turn, increases in vivo synthesis of thromboxane A2 
(TXA2). The observations indicate that the sources of the radi- 
ation-induced increases in TXB2 excretion are diverse, involving 
organs of both the thorax and upper abdomen. This conclusion is 
based on the attenuation in the radiation-induced increase in TXB2 
excretion seen four hours after 20.0-Gy gamma irradiation with 
either the thorax or abdomen shielded. An isolated perfused rat 
kidney model was developed to determine if the kidneys contribute 
to the altered cyclooxygenase product release. Urine from the irra- 
diated isolated kidney system showed an elevated excretion of 
TXB2, PGE2, and 6KPGFla compared to kidneys from sham-irra- 
diated animals. Whole-body irradiation of rats also increased pul- 
monary release of TXB2 four hours after exposure. The data show 
that in vivo release of TXB2 involves more than one organ system 
and as a result, the use of TXB2 as a biological dosimeter requires 
knowledge as to the organ systems that were irradiated. These data 
also suggest that regional release of TXB2 varies and as such may 
provide a means of evaluating regional radiation injury. The results 
of the past year show that radiation can alter vascular reactivity to 
a cyclooxygenase product mimic and that this arachidonate metabo- 
lite release is increased following radiation exposure. 


31917 (AD-A—177829/9/XAB) 

nervous system radioprotectors. Annual report, 1 August-31 

July 1982. Yuhas, J.M. (Army Information Systems Engi- 

neering Command-Europe APO New York 09056 (USA). 

a Div... Aug 1983. 20p. NTIS, PC A02/ 
AOl. 

This project is attempting to develop practical drugs that 
would be able to protect the central nervous system from acute 
functional injury produced by ionizing radiation. By practical is 
meant drugs that could be self-administered and which do not, by 
themselves, alter the functional capacity of the central nervous 
system. Thus far, at least one true CNS radioprotector has been 
identified, and simple chemical tests have been developed that 
allow identification of those chemical properties that should allow 
CNS protection. 


31918 (AD-A—177830/7/XAB) Development of central 
Annual 


nervous system radioprotectors. report, August 1, 
1983-February 29, 1984. Yuhas, J.M. (Army Information 
ystems Engineering Command-Europe APO New York 
09056 (USA). Quality Assurance Div.). Feb 1984. 13p. 
NTIS, PC A02/MF AO1. 

This project is attempting to develop practical drugs that 
would be able to protect the central nervous system from acute 
functional injury produced by ionizing radiation. By practical is 
meant drugs that could be self-administered and which do not, by 
themselves, alter the functional capacity of the central nervous 


56 BIOMES!CAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


system. Further studies have identified that drug hydrophilicity in- 
hibits CNS protection, but that at least three candidate drugs 
appear worthy of further study. 


31919 (AD-A—177831/5/XAB) y Bane jgnanmerg of central 
nervous system radioprotectors. report, 1 May-30 
April 1982, Yuhas, J.M. (Children’s ‘s Hospital of Philadelphia, 
PA (USA). Joseph Stokes Research Center). May 1982, 
20p. NTIS, PC A02/MF AO1. 

This project is attempting to develop practical drugs that 
would be able to protect the central nervous systems from acute 
functional injury produced by ionizing radiation. By practical is 
meant drugs that could be self-administered and which do not, by 
themselves, alter the functional capacity of the central nervouse 
system. Assays are being developed that allow quantitation of func- 
tional injury, and preliminary identification of appropriate candidate 
drugs is underway. 


31920 (AIF/NESP—039) Estimating collective dose in 
nuclear facilities, with emphasis on the design process. Mann, 
B.J.; Cohen, S.C. (SC and A, Inc., McLean, VA (USA); 
Atomic Industrial Forum, Inc., Bethesda, MD (USA)). Dec 
1986. 112p. Atomic Ind. Forum, Inc., 7101 Wisconsin Ave., 
Bethesda, MD 20814-4891. File Number T187900€58. 

Over the past several years, every nuclear power plant in 
the United States has instituted a program to assure that occupa- 
tional radiation exposure is maintained as low as is reasonably 
achievable (ALARA). Accuracy in estimating dose is very impor- 
tant to success in maintaining exposures ALARA. The more accu- 
rate the dose estimate, the more useful it is as a tool for exposure 
reduction. The purpose of this study is development of a general 
procedure to estimate dose at nuclear facilities. By avoiding many 
of the pitfalls encountered in current dose estimating practice, use 
of this procedure should result in more accurate dose estimates. 
While many of the examples presented in this report are drawn 
from experience at nuclear power reactors, the procedure is appli- 
cable to all nuclear facilities, both commercial and non-commercial. 


31921 (INIS-mf—9286) Selected radiation physical stud- 
ies in the field of radiotherapy with fast electrons and Co-60 
gamma radiation. Wuerthner, K. (Hamburg Univ. (Germa- 
ny, F.R.). Fachbereich Physik). 2 Jun 1983. 158p. (In 
German). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780769. 

The application of thermoluminescent dosimetry for the de- 
velopment of new irradiation procedures is reported. Of particular 
interest are some subjects as betatron dosimetry, surface radiation 
loading in the case of electron irradiation, x-ray contamination of 
electron beams, and background radiation in the vicinity of a beta- 
tron. Methodical aspects for the optimization of Co-60 gamma radi- 
ation therapy are of special importance for the treatment of mam- 
mary gland cancers. 


31922 (JINR-R—19-86-450) Oxygen effect of E.coli K-12 
with different repair genotypes with bombardment by neu- 
trons and y-rays. Komova, O.V.; Golovacheva, E.V. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1986. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF ‘AOL. File Number DE87702226. 

It is shown that the value of oxygen enhancement ratio 
(OER) depends essentually on repair possibilities of cells E.coli K- 
12 at '°7Cs - y-irradiation. It increases in a range of investigated 
strains rec A~ uvr A~ -> rec A™ -> wild type -> pol A~. These 
differences disappear under action of fast neutron fission spectra 
with 0.75 MeV mean energy. OER values for all strains have been 
reduced in this case, and double mutant rec A~ uvr A™ practically 
has not any oxygen effects. 10 references, 2 figures, 1 table. 


31923 (LBL—20345, pp 4-6) Evaluation and use of 

a brain blood flow radiopharmaceuticals. Mathis, 

Sargent, T. III; Budinger, T.F.; Yano, Y.; Jagust, 

Ww Shulgin, A.; Kusubov, N,; Brennan, K.M. Apr 1986. 
NTIS, PC A12/MF A01. File Number DE86012736. 
In Biology and Medicine Division annual report, 1985. 
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The authors have investigated the possibility of using the 
122X¢/122] generator system to provide a radionuclide that can be 
produced at a regional cyclotron and shipped to PET imaging cen- 
ters without on-site cyclotrons. The 20-hour half-life of the ™*Xe 
parent makes this generator system attractive for widespread use, 
and the 3.6-min half-life of 1**I results in a low radiation dose to 
the patient. They have investigated several compounds that can be 
labeled with 1*I and have evaluated their potential usefulness as 
brain blood-flow agents. They are interested in PET application of 
122]-HIPDM, a substituted diamine, because single photon imaging 
devices have decreased resolution compared to PET systems and 
the 13-hr half-life of '*°I limits repeat studies with '°I-HIPDM. 
They have labeled HIPDM with ‘I rapidly (2 min) and in high 
yield (70%). The radiopharmaceutical was ready for injection about 
4 min after removal of '2” from the generator, and preliminary stud- 
ies in animals indicated its potential usefulness for human brain 
blood flow studies. 


31924 (LBL—20345, pp 6-7) Dynamic PET studies of 
glucose uptake in Alzheimer’s disease. Jagust, W.J.; Fried- 
land, R.P.; Huesman, R.H.; Mazoyer, B.M.; Yano, Y.; 
Mathis, C.A.; Brennan, K.M.; Knittel, B.; Budinger, T.F. 
Apr 1986. NTIS, PC Al2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Studies utilizing positron emission tomography (PET) with 
[*®F]fluorodecxyglucose (FDG) in the investigation of cerebral glu- 
cose metabolism in Alzheimer’s disease (AD) have been underway 
for several years. The authors have previously found that 
Alzheimer's diseases is characterized by glucose hypometabolism in 
the temporal and parietal cortex. These finding are consistent in all 
the AD patients they have studied, and the pattern of regional cere- 
bral hypometabolism is now found to be useful in the clinical eval- 
uation and diagnosis of elderly patients with impaired cognition. 
Recent work has involved the correlation of these metabolic abnor- 
malities with clinical features of AD. Thus, they have observed dif- 
ferences in metabolism in left and right hemispheres the correlate 
with behavioral features of the diseases and age at onset. 


31925 (LBL—20345, pp 8-9) Human myocardial studies 
with **Rb and PET. Budinger, T.F.; Yano, Y.; Twitchell, 
J.A.; Brennan, K.M.; Derenzo, S.E.; Huesman, R.H. Apr 
1986. NTIS, PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The authors have been perfecting a method for the early de- 
tection of atherosclerosis leading to heart attacks. The method em- 
ploys positron emission tomography (PET) for production of pic- 
tures reflecting the integrity of blood flow to heart muscle. After 
six years of development, including the improvement of the Donner 
280-crystal PET device, the authors discovered a new procedure 
providing important results. The new protocol for the examination 
of heart patients before and after exercise using **Rb and positron 
emission tomography (PET) has now been successfully completed 
on four patients. Short-lived **Rb (76-sec half-life) is available from 
a small portable generator. Results of the **Rb studies showed a re- 
markable differential uptake of rubidium in the septal and left ven- 
tricular wall regions before and after exercise. These results are 
new findings, which have now been observed before because no 
isotope studies involving separate injections before and after exer- 
cise had been done. The reason is that radionuclides previously 
used do not have the short half-life of **Rb which enables the 
before- and after-exercise stucies to be done. 


31926 (LBL—20345, pp 53-54) Seeding of single hemo- 
poietic stem cells and self renewal of committed stem cells. 


Brecher, G. Apr 1986. NTIS, PC Al2/MF AOl. File 
Number DE86012736. 


In eae Medicine Division annual report, 1985. 


Single cells and two to five proliferating cells were trans- 
fused into mice whose own stem cells had been killed by irradia- 
tion. When a small inoculum of 50,000 AB marrow cells was given 
only 4 of 20 recipients survived, but all 4 had only PGK A enzyme 
in their peripheral blood cells. The results indicate that the survi- 
vors received a single piuripotential stem cell capable of proliferat- 
ing. Survivors showed no deterioration in their blood picture after 
many months. It was concluded that there is no clonal succession in 
the marrow cells. Further studies with transfusions of 100,000 and 
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10,000,000 marrow cells after lethal irradiation suggest that there is 
production of committed stem cells with significant self-renewal. 


31927 (LBL—20345, pp 70-78) New sequestering agents 
for the actinides: effectiveness for removal of Pu from mice of 
hydroxamic acid derivatives of DTPA, EDTA and desferriox- 
amine and an n-centered tris(catechoylamide) ligand; graded 
dosages of desferrioxamine pyridinone oxide (desferriHOPO- 
CAM); protracted administration of 3,4,3-LICAM(C). 
Durbin, P.W.; Jeung, N.; Raymond, K.N.; White, D.L.; 
Rodgers, S.J.; Turowski, P. Apr 1986. NTIS, PC A1l2/MF 
AO01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

This report consists of three parts: 1) the initial screening of 
four new ligands for their ability to promote excretion of circulat- 
ing Pu(IV), 2) the effectiveness of desferriHOPOCAM at reduced 
dosages, and 3) tests of the ability of 3,4,3-LICAM(C) to remove 
deposited Pu(IV) from mice. 


31928 (LBL—20345, pp 91-92) Detection of radiation in- 
duced lesions at the molecular level. Roots, R.J.; Grossi, G.; 
Tobias, C.A. Apr 1986. NTIS, PC A12/MF AOl. File 
Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Genetic changes were studied in the c-myc protooncogene 
following radiation-induced cell transformation. The in-situ hybrid- 
ization technique of the hybridization of a *H-labeled v-myc probe 
to chromosome spreads used in combination with chromosome 
banding can be used to identify the c-myc locus. This technique 
can, therefore, be used to identify gross abnormalities in a specific 
gene locus. The value of the in-situ hybridization technique is that a 
gene locus can be assigned to a specific band on a specific chromo- 
some. The results of in-situ hybridization of *H-labeled v-myc (1.5 
kbp) to unirradiated muntjac chromosome spreads are presented. 


31929 (LBL—20345, pp 93-94) Production of strand 
breaks in DNA by water radicals: a theoretical study. Chat- 
terjee, A.; Magee, J.L.; Koehl, P.; Holley, W. Apr 1986. 
NTIS, PC A12/MF AO0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The indirect effects of ionizing radiation on the SV40 DNA 
molecule in aqueous solutions are reported. A computer calculation 
of the diffusion of a hydroxy radical reacting with the ribose 
moiety of the DNA molecule is presented. From a large number of 
computer calculations it was possible to calculate the dose required 
to produce damage in 63% of the DNA molecules (single strand 
breaks) for a 14-MeV electron beam, 500-MeV/n and 10-MeV/n 
neon beams. For 14-MeV electron irradiation, it has been deter- 
mined that about 80% of hydroxy radicals attack the bases and 
about 20% of them interact with the ribose moiety. 


31930 (LBL—20345, pp 94-96) Stereochemical model for 
the reactions of DNA with the hydroxyl radical. Holley, 
W.R.; Koehl, P.A.; Chatterjee, A.; Magee, J.L. Apr 1986. 
NTIS, PC A12/MF A0O1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A stereochemical model of the sensitive sites of Simian Virus 
40 DNA was constructed and the diffusion of hydroxy radicals 
formed by the radiolysis of water was simulated by a Monte Carlo 
technique. Time averaged rate constants of OH-base reactions for 
different buffer concentrations are summarized. 


31931 (LBL—20345, pp 96-97) Cellular and tumor radio- 
biology. Yang, T.C.; Craise, L.M.; Mei, M.; Tobias, C.A. 
Apr 1986. NTIS, PC Al2/MF AO0Ol. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

With confluence cultures of the C3H10T1/2 cell line some 
studies have been initiated on the low-dose-rate effect of high-LET 
particles on cell transformation. Results show that there was no sig- 
nificant difference in cell killing between cells irradiated with low- 
and high-dose-rate iron particles (600 MeV/u; ~200 keV/pm). For 
cell transformation, however, confluent cells irradiated with 2-rad/ 
min iron particles gave a significantly higher transformation fre- 
quency than those irradiated with 100-rad/min iron beam. The en- 
hancement effect was greater at lower doses than at higher doses. 
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The transformation frequency of dose 175 rad of low dose rate was, 
however, no higher than that for 250 rad of high dose rate. These 
results, although preliminary, indicate that high-LET heavy ions 
may enhance cell transformation at low dose rate as fission neu- 
trons. 


31932 (LBL—20345, pp 97-98) Chemical modification of 
neoplastic cell transformation by heavy ion radiation. Yang, 
T.C.; Craise, L.M.; Mei, M.; Tobias, C.A. Apr 1986. NTIS, 
PC A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Quantitative data on chemical modification of neoplastic cell 
transformation by heavy-ion radiation was obtained using in-vitro 
cell transformation technique. The specific aims were 1) to test the 
potential effects of various chemicals on the expression of cell 
transformation, and 2) to systematically collect information on the 
mechanisms of expression and progression of cell transformation by 
ionizing radiation. Recent experimental studies with DMSO, 5-aza- 
cytidine, and dexamethasone suggest that DMSO can effectively 
suppress the neoplastic cell transformation by high-LET radiation 
and that some nonmutagenic changes in DNA may be important in 
modifying the expression, and progression of radiation-induced cell 
transformation. 


31933 (LBL—20345, pp 99-101) Cell age dependent vari- 
ations in oxidative protective enzymes. Blakely, E.A.; Chang, 
P.Y.; Lommel, L.; Tobias, C.A. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Activity levels of antioxidant enzymes were correlated 
before and after heavy-ion exposures with cellular radiosensitivity. 
In preliminary feasibility experiments with human T-1 cells relative- 
ly high antioxidant enzyme levels were shown in the unirradiated 
G, phase prior to the normal DNA synthetic phase. Endogenous 
cellular levels of three antioxidant enzymes were measured at vari- 
ous times in the unirradiated human T-1 cell division cycle. The en- 
zymes measured were: catalase (CAT), superoxide dismutase 
(SOD), and glutathione peroxidase (GSHPX). Unlike the case in 
Chinese hamster V79 cells the early data with the synchronized 
human cell show that in very early G: phase (e.g., approximately 
1.5 hours after mitotic selection) there are significant peaks in the 
levels (U/mg cell protein) of both CAT and SOD. Both enzymes 
show increases as the unirradiated cells progressed from mitosis 
into G; phase while the levels of GSHPX measured in duplicate 
samples were somewhat more variable than was the case for the 
other two enzymes. Studies were made in collaboration with the 
Armed Forces Radiobiology Research Institute. 


31934 (LBL—20345, pp 101) Response of aerobic and 
— carcinoma 


hypoxic human lung cells to neon ions. 
Blakely, E.A.; Ohara, H.; Chang, P.Y.; Lommel, L. Apr 
1986. NTIS, PC A12/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual rt, 1985. 

A collaborative study of the response of human squamous 
carcinoma cells to high-energy (425 MeV/u) neon-ion beams. Mon- 
olayers of the asynchronous lung-tumor cells were irradiated with 
either 150-kVp x-rays or Bragg-peak neon ions under controlled 
conditions of full aeration or hypoxia, and then trypsinized and 
plated ‘to evaluate clonogenic potential. The survival results of the 
experiment are presented. Computer assisted-fits of the daia have 
been made with the linear-quadratic model of cellular inactivation. 
The calculation of the aerobic RBE at the 10% survival is 1.8 +/- 
0.03, and the x-ray oxygen enhancement ratio (OER) is 3.0 +/- 0.2, 
while the neon OER value is 1.3 +/- 0.04. In addition to the 
tumor-cell studies, experiments to measure the induction of chro- 
mosome aberrations in human blood cells in the plateau and distal 
end of an extended Bragg peak of a 425-MeV/u neon beam have 
been completed and are being analyzed. 


31935 (LBL—20345, pp 102-103) Multiple chromatin 
breaks y neon ions. Goodwin, W.H.; Blakely, 
E.A.; Tobias, C.A. Apr 1986. NTIS, PC A12/MF_ AO1. File 
Number DE86012736. 

In Biolo; — Medicine Division annual r 

Plateau-p Chinese hamster ovary CHO- SH ‘ells were 
exposed to single doses (30 to 240 rad) of either 150-kVp x-rays or 
neon ions accelerated at the Berkeley Bevalac. The particles had an 
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initial energy of 425 MeV/u and a mean LET of 183 keV/pm near 
the Bragg ionization peak where the cell cultures were placed. 
Only those cells that were in the G:/Go phase of the cell division 
cycle at the time of irradiation were scored. The CHO-TSHI cell 
line has a modal chromosome number of 21. The unirradiated con- 
trols, as expected, had an average of 21 PCC or premature chromo- 
some condensation, fragments per cell, while irradiated cells 
showed a dose-dependent increase in fragment number with one 
chromosome break occurring for each 17 rad of neon-ion dose or 
20 rad of x-ray dose. X-ray-induced fragments per cell had a Pois- 
son distribution. The observed frequency of neon-ion-induced frag- 
ments was not Poisson, but rather showed multiple peaks and val- 
leys. The anomalous distribution can be explained by assuming that 
a single heavy ion passing through the cell nucleus is capable of 
producing several chromatin breaks. 


31936 (LBL—20345, pp 106-110) Cell cycle kinetics and 
in vivo micronuclei induction in rat rhabdomyosarcoma 
tumors using a monoclonal antibody to BrdUrd and cell sort- 
ing. Nuesse, M.; Afzal, S.M.J.; Carr, B.C.; Kavanau, K.S.; 
Tenforde, T.S.; Curtis, S.B. Apr 1986. NTIS, PC A12/MF 
A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The aim of the experiments reported here was to investigate 
the applicability of the BrdUrd/DNA technique to a rat rhabdo- 
myosarcoma tumor system growing in vivo and to study radiation- 
induced changes in the progression of cells through the cell cycle. 
Details of this technique are described elsewhere. In addition, the 
induction of micronuclei in tumor cells irradiated in vivo with x- 
rays or peak neon ions was studied. Micronuclei found in inter- 
phase cells after irradiation represent genetic material that is lost 
from the genome of the cells during mitosis. The formation of mi- 
cronuclei that can mainly be ascribed to acentric chromosome or 
chromatid fragments occurs only after cells go through one or 
more cell divisions. Cycling cells in the tumors were, therefore, 
continuously labeled with BrdUrd, and micronuclei induction was 
measured only in tetraploid cycling tumor cells using the flow cy- 
tometric cell sorting technique. 


31937 (LBL—20345, pp 110-115) Tumor radiobiology 
studies with heavy charged particle beams. Curtis, S.B.; Ten- 
forde, T.S.; Afzal, S.M.J. Apr 1986. NTIS, PC A1l2/MF 
AO01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The response of a rat rhabdomyosarcoma tumor system to 
irradiation with heavy charged particles is being evaluated from ex- 
periments conducted both in vivo and in vitro. The radiobiological 
end points studied include tumor volume response, cellular survival 
after tumor irradiation in situ, and cell-kinetic parameters measured 
by flow cytometry. The primary emphasis of the authors research 
has been in the following areas: 1) repair of potentially lethal 
damage, 2) tumor repopulation kinetics following fractionated doses 
of neon ions, and 3) phase-specific cell survival following in situ x- 
irradiation. 


31938 (LBL—20345, pp 123-125) Late radiation damage 
in the mouse kidney. Alpen, E.L.; Powers-Risius, P.; Ka- 
vanau, K.S.; DeGuzman, R.J. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Current research of the late effects in the mouse kidney after 
irradiation with single and fractionated doses of x-rays or heavy 
charged particles is reported. The repair capacity of the renal func- 
tional unit is examined with respect to the number of dose fractions 
and the dose per fraction. The radiation response to x-rays is com- 
pared with that of the high-energy Bevalac beams. A given biologi- 
cal response is produced by different doses for each type of radi- 
ation, and these differences are expressed as the relative biological 
effectiveness, or RBE. The RBE value for kidney, a late-respond- 
ing tissue, may be higher than the RBE for acute-responding tis- 
sues, such as intestine. The fractional experiments will also provide 
RBEs for the amount of repair between doses. 
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(LBL—20345, pp 126-128) Helium irradiation of 
the rat spinal cord. Rodriguez, A.; Alpen, E.L.; DeGuzman, 
R.J.; Prioleau, J.C. Apr 1986. NTIS, PC A12/MF A01. File 
Number DE86012736. 


In Biology and Medicine Division annual report, 1985. 

Fractionation studies of spinal cord will test the hypothesis 
that RBE values for late effects are much higher than RBE values 
for late effects are much higher than RBE values for acute re- 
sponses of tumors and proliferating tissue. These studies will also 
provide RBE values for repair. White male CD-rats were irradiated 
in the thoracolumbar region of the spinal cord. They were posi- 
tioned in the plateau region of ionization, and an 11 x 16 mm se- 
mielliptical field was used for spinal cord exposure. The animals are 
maintained for 300 days and observed on a weekly basis for devel- 
opment of paralysis. After the animals begin to show decrements in 
hindlimb reflexes and leg strength, they are observed twice a week. 
Irradiated rats begin to exhibit loss in hindlimb reflexes and per- 
formance within 12 to 20 weeks postirradiation. The latency of 
onset of paralysis is dose dependent as is the mean severity score 
for each dose group. With increasing numbers of fractions, the total 
dose required to reach a particular isoeffect (50% paralysis) is 
greater, indicating that there has been substantial repair. 


(LBL—20345, pp 128-130) Inactivation of mouse 
marrow stem cells by heavy particles. Ainsworth, 
E.J.; Mahlmann, L.J.; Plein, J.C. Apr 1986. NTIS, PC 
A12/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Hybrid CBF! 1 mice were given total-body exposure to vari- 
ous charged particle beams in the plateau portion of the Bragg 
curves. Marrow was harvested between 30 and 90 minutes follow- 
ing irradiation. Marrow-cell suspensions were prepared, and appro- 
priate aliquots were injected into supralethally -irradiated re- 
cipients. Recipient mice were sacrificed 8-10 days following irradia- 
tion; spleens excised and fixed in alcohol, acetic acid, and formalin 
(AAF); and surface colonies greater than 0.5 mm were counted 
with the aid of a dissection microscope. Survival curves and associ- 
ated statistical parameters were computed by statistical parameters 
were computed by standard methods. A summary is presented of 
current and past results. 


31941 (LBL—20345, pp 130-133) Acute radiation letha- 
lity in mice exposed to heavy particles. Ainsworth, 
E.J.; Prioleau, J.C.; Mahimann, L.J. Apr 1986. NTIS, PC 
A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Mice were given total body exposures to either Co gamma 
radiation or to various heavy charged particles. The nail ranged 
in age from approximately 3 to 6 months. Mice were exposed at 
various times of day or night, and deaths checked daily for at least 
30 days. Diagnostic bacteriology was performed on heart, blood, 
spleen, and liver of some animals that died, especially within the 
first week after irradiation. The purpose of the bacteriology was to 
determine the extent to which Pseudomones aeruginosa might con- 
tribute to the threat of lethality or to the overall estimation of 
LDso. Dose rates for charged particles were typically several hun- 
dred rad per minute, and for ©Co gamma radiation, range from 20- 
40 rad per minute. 


31942 (LBL—20345, pp 133-138) Skyhook project: 
progress report. Ainsworth, E.J.; Prioleau, J.C.; Mahlmann, 
LJ. Apr 1986. NTIS, PC Ai2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The au have initiated two types of animal experiments 
to complement aud extend the existing data base comparing low- 
and high-LET radiations, and the studies utilize the Harderian 
gland model and range-finding or pilot studies on life-span shorten- 
ing after exposure to heavy charged particles characterized by dif- 
ferent LETs. Results from the animal studies have yielded new in- 
formation concerning relationships between LET and carcinogenic 
effects and the animal studies are of themselves complementary. 
The Harderian gland model yields information on in-vivo transfor- 
mation under conditions of tumor promotion that result from excess 
pituitary hormones, while the life-span studies, involving no extra- 
neous promotion, indicate interactions between tumor induction 
and expression. Comparison of tumorigenic results on the Harder- 
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ian gland and life shortening responses are expected to be highly 
informative. The purpose of the Skyhook Project was to test the 
hypothesis that LET was an adequate predictor for life shortening 
and that low-energy charged particles characterized by a LET ap- 
proximately the same as that for fission neutrons would produce 
quantitatively similar life-shortening results after single or multifrac- 
tionated doses. Another purpose was to evaluate life shortening, 
using comparatively high doses, over a LET range from less than 1 
to approximately 200 keV/pm. 


31943 (LBL—20345, pp 194-198) REC46 gene of Sac- 
charomyces cerevisiae controls mitotic chromosomal stability, 
recombination and sporulation: cell-type and life cycle stage 
specific expression of the rec46-1 mutation. Maleas, D.T.; 
Bjornstad, K.A.; Holbrook, L.L.; Esposito, M.S. Apr 1986. 
NTIS, PC A12/MF AOl1. File Number D DE86012736. 
In Biology and Medicine Division annual report, 1985. 
Studies of chromosomal recombination during mitosis and 

meiosis of Saccharomyces cerevisiae have demonstrated that re- 
combination at these two distinct stages of the yeast life cycle pro- 
ceeds by mechanisms that appear similar but involve discrete mito- 
sis-specific and meiosis-specific properties. UV radiation induced 
REC mutants are being employed as a genetic tool to identify the 

ial reactions comprising recombination and the involvement of 
individual REC gene products in mitotic and meiotic recombina- 
tion. The sequence of molecular events that results in genetic re- 
combination in eukaryotes is presently ill-defined. Genetic charac- 
terization of REC gene mutants and biochemical analyses of them 
for discrete defects in DNA metabolic proteins and enzymes (in 
collaboration with the laboratory of Junko Hosoda) are beginning 
to remedy this gap in the authors knowledge. This report summa- 
rizes the genetic properties of the rec46-1 mutation. 


31944 (LBL—20345, pp 201-202) Isolation and molecu- 
lar characterization of yeast DNA repair genes and the use of 
a new gel system to study DNA repair. Mortimer, R.; Game, 
J.; Schild, D.; Aker, M.; Cole, G.; Contopoulou, R.; Cook, 
V; Dang, M.; Kay, L.; Lovett, S. " Sitney. Apr 1986. NTIS, 
PC Al2/MF ‘01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

To characterize these genes better at the aiivaien level, re- 
search is continuing to sequence the cloned genes. The authors 
have established the DNA sequence of RAD54 and have deter- 
mined most of the sequences of RAD51 and RAD55. RADS2 has 
been sequenced by another group. They are examining the 5’ se- 
quences of these and other repair genes for possible common pro- 
moter sequences. Using the cloned genes they are now determining 
whether any of these genes are inducible. Using both quantitative 
Northern hybridization and studies of lacZ-fusions with these 
genes, research has determined that RADS54 is induced by DNA 
damage but that RADS2 is not inducible. The RADS54 gene has 
been found to be induced both by x-rays and uv light, but not by 
heat shock. RADS54 has also been found to be highly inducible by 
entry of cells into meiosis. Preliminary experiments indicate that 
RADS1 also is inducible and experiments are underway to confirm 
this and to determine which, if any, of the other genes in this group 
are inducible. In addition to the RADS0 to RADS7 genes, the au- 
thors have worked on another gene involved in x-ray repair in 
yeast that is in a different rad mutant series and is designated 
RAD25. The RAD24 gene has been cloned and its map position on 
chromosome V has been more precisely defined. 


31945 (N—87-17760, pp vp) Manned Mars —_— solar 
energetic particl 


physics: Solar le prediction and warning. 
Suess, S.T. May 1986. NTIS, PC A24/MF A011. (NASA- 
TM_89321-VOL-2; NAS—1.15:89321-VOL-2; CONF- 
8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

There are specific risks to the crew of the manned Mars mis- 
sion from energetic particles generated by solar activity. Therefore, 
mission planning must provide for solar monitoring and solar activi- 
ty forecasts. The main need is to be able to anticipate the energetic 
particle events associated with some solar flares and, occasionally, 
with erupting filaments. A second need may be for forecasts of 
solar interference with radio communication between the manned 
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Mars mission (during any of its three phases) and Earth. These two 
tasks are compatible with a small solar observatory that would be 
used during the transit and orbital phases of the mission. Images of 
the Sun would be made several times per hour and, together with a 
solar x-ray detector, used to monitor for the occurrence of solar ac- 
tivity. The data would also provide a basis for research studies of 
the interplanetary medium utilizing observations covering more of 
the surface of the Sun than just the portion facing Earth. 


(N—87-17760, pp vp) Manned Mars mission radi- 
vironment and radiobiology. Nachtwey, D.S. May 
1986. NTIS, PC A24/MF A011. (NASA-TM—89321-VOL- 

2; NAS—1.15:89321-VOL-2; CONF-8596149—Vol.2). 
From Manned mars mission workshop; Huntsville, AL, USA 

(10 Jun 1985). 

Potential radiation hazards to crew members on manned 
Mars missions are discussed. It deals briefly with radiation sources 
and environments likely to be encountered during various phases of 
such missions, providing quantitative estimates of these environ- 
ments. Also provided are quantitative data and discussions on the 
implications of such radiation on the human body. Various sorts of 
protective measures are suggested. Recent re-evaluation of allow- 
able dose limits by the National Council of Radiation Protection is 
a ee 


(N—87-17760, pp vp) Solar particle event predic- 
tions for manned Mars missions. Heckman, G. May 1986. 
NTIS, PC A24/MF AOl. (NASA-TM_-89321-VOL-2, 
NAS—1. 15:89321-VOL-2; CONF-8506149—Vol.2). 
From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 
Manned space missions to Mars require consideration of the 
effects of high radiation doses produced by solar particle events 
(SPE). Without some provision for protection, the radiation doses 
from such events can exceed standards for maximum exposure and 
may be life threatening. Several alternative ways of providing pro- 
tection require a capability for predicting SPE in time to take some 
protective actions. The SPE may occur at any time during the 
eleven year solar cycle so that two year missions cannot be sched- 
uled to insure avoiding them although they are less likely to occur 
at solar minimum. The present forecasts are sufficiently accurate to 
use for setting alert modes but are not accurate enough to make 
yes/no decisions that have major mission operational impacts. Fore- 
casts made for one to two year periods can only be done as prob- 
abilistic forecasts where there is a chance of SPE occurring. These 
are current capabilities but are not likely to change significantly by 
the year 2000 with the exception of some improvement in the one 
to ten day forecasts. The effects of SPE are concentrated in solar 
longitudes near where their parent solar flares occur, which will re- 
quire a manned Mars mission to carry its own small solar telescope 
to monitor the development of potentially dangerous solar activity. 
The preferred telescope complement includes a solar x-ray imager, 
a hydrogen-alpha scanner, and a solar magnetograph. 


31948 ee Pp vp) Radiation environment and 
manned Mars missions. Hall, S.B.; 


shielding for early 
Mccann, M.E. May 1986. NTIS, PC A24/MF Al. 


(NASA-TM—89321-VOL-2; NAS—1.15:89321-VOL-2; 
CONF-8506149—Vol.2). 

From Manned mars mission workshop; Huntsville, AL, USA 
(10 Jun 1985). 

The problem of shielding a crew during early manned Mars 
missions is discussed. Requirements for shielding are presented in 
the context of current astronaut exposure limits, natural ionizing ra- 
diation sources, and shielding inherent in a particular Mars vehicle 
configuration. An estimated range for shielding weight is presented 
based on the worst solar flare dose, mission duration, and inherent 
vehicle shielding. 


31949 (PNL—6198) Hanford whole body counting 
manual, Palmer, H.E.; Brim, C.P.; Rieksts, G.A.; Rhoads, 
M.C. (Pacific Northwest Lab., Richland, WA (USA)). May 
1987. Contract AC06-76RL01830. 154p. NTIS, PC A08/MF 
A0l; i GPO Dep. File Number DE87010327. 

This document, a reprint of the Whole Body Counting 
Manual, was compiled to train personnel, document operation pro- 
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cedures, and outline quality assurance procedures. The current 
manual contains information on: the location, availability, and scope 
of services of Hanford’s whole body counting facilities; the admin- 
istrative aspect of the whole body counting operation; Hanford’s 
whole body counting facilities; the step-by-step procedure involved 
in the different types of in vivo measurements; the detectors, pre- 
amplifiers and amplifiers, and spectroscopy equipment; the quality 
assurance aspect of equipment calibration and recordkeeping; data 
processing, record storage, results verification, report preparation, 
count summaries, and unit cost accounting; and the topics of mini- 
mum detectable amount and measurement accuracy and precision. 
12 refs., 13 tabs. 


31950 (PPA-SS—8, pp vp) Radiation sterilization of bio- 
logical tissues. Philips, G.O. (North East Wales Inst. of 
Higher Education, Connah’s Quay, UK. Kelsterton Coll.). 
1986. NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE87780135. (CONF-8609279—). 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 1986). 

After years of neglect, the value of ile non-viable (allo- 
graft) tissue grafts in transplant surgery is now being recognised. 
Sterilization using y-radiation is now becoming the method of 
choice for a wide range of tissues in a spectrum of Human Tissues 
banks throughout the world. The radiation treatment can initiate 
physical and chemical damage in the tissues. Where necessary 
methods of protection have been developed. Examples are given of 
the successful utilization of radiation for tissue sterilization and use. 


31951 (PPA-SS—8) Executive t seminar on 
radiation sterilization of medical products. 15-17th September 
1986, Holiday Inn on the Park, Kuala Lumpur, Malaysia. 
(Unit Tenaga Nuklear, Bangi, Selangor (Malaysia); Interna- 
tional Atomic Energy Agency, Vienna (Austria)). 1986. 
136p. (CONF-8609279—). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE87780135. 

From Executive management seminar on radiation steriliza- 
tion of medical products; Kuala, Malaysia (15 Sep 1986). 

Separate abstracts were prepared for individual papers in this 
report. 


31952 (UCRL—15907) Milk production and distribution 
in nine western states in the 1950s. Ward, G.M.; Whicker, 
F.W. (Colorado State Univ., Fort Collins (USA); Lawrence 
Livermore National Lab., CA (USA)). Mar 1987. Contract 
W-7405-ENG-48;AS08-79NV 10057. 70p. (NVO—312). 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE87009744. 

This report provides information on milk distribution and 
dairy cattle feeding practices in Nevada, Utah and portions of 
seven other adjacent states during the 1950s. The information was 
gathered to support the US Department of Energy's “Offsite Radi- 
ation Exposure Review Project (ORERP).” This project is charged 
with providing radiation dose estimates for residents of Nevada, 
Utah, and surrounding states from nuclear weapons testing con- 
ducted at the Nevada Test Site from 1951 through 1962. The infor- 
mation on milk production and distribution is essential for assess- 
ment of the internal organ doses received by people as a result of 
ingesting radioactive fallout-contaminated foods. The information is 
used as input data for Colorado State University’s PATHWAY 
computer code which estimates the ingestion of twenty radionu- 
clides by people relative to a given level of fallout deposition. 


-_ Evidence for increased somatic cell mutations at 

—— A locus in atomic bomb survivors. Langlois, 

; Bigbee, W.L.; Kyoizumi, S.; Nakamura, N.; Bean, 

iyama, M:; Jensen, R.H. (Lawrence Livermore 

Notional Lab., CA). " Science (Washington, D.C.); No. 4800, 
445-448(24 Apr 1987). 

A recently developed assay for somatic cell mutations was 
used to study survivors of the atomic bomb at Hiroshima. This 
assay measures the frequency of variant erythrocytes produced by 
erythroid precursor cells with mutations that result in a loss of gene 
expression at the polymorphic glycophorin A (GPA) locus. Signifi- 
cant linear relations between variant frequency (VF) and radiation 
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exposure were observed for three different variant cell phenotypes. 
The spontaneous and induced VFs agree with previous measure- 
ments of radiation-induced mutagenesis in other systems; this evi- 
dence supports a mutational origin for variant cells characterized 
by a loss of GPA expression and suggests that the GPA assay 
system may provide a cumulative dosimeter of past radiation expo- 
sures. VFs for some survivors differ dramatically from the calculat- 
ed dose response, and these deviations appear to result primarily 
from statistical fluctuations in the number of mutations in the stem- 
cell pool. These fluctuations allow one to estimate the number of 
long-lived hemopoietic stem cells in humans. 


31954 Residual confounding in follow-up studies with 
time dependent doses. Wilkinson, G.S.; Galke, W.; Tietjen, 
G.; Wiggs, L. (Los Alamos National Lab., NM). American 
Journal of Epidemiology; 124: No. 3, 526(Sep 1986). (CONF- 
860694—). 


From Conference of the Society for Epidemiologic Re- 
search; Pittsburgh, PA, USA (11 Jun 1986). 

Follow-up studies of populations with exposures accumulat- 
ed over a period of years are subject to major confounding by time 
and age. The longer the period that doses accumulate, the greater 
the potential for bias due to confounding. Examples of sex- and 
cause-specific maximum likelihood estimates of the mortality rate 
ratio are compared for radiation workers while stratifying by 
median age and time period, trichotomizing on age and time, and 
using 10- and 5-year age and time strata. Point estimates were 5.47 
for dichotomized strata, 2.74 for trichotomized strata, 2.57 for 10- 
year strata, and 3.72 for 5-year strata. Stratification by induction 
time also influenced residual confounding. Estimates dichotomized 
on age and time were 3.32, 4.64, and 6.47 for 2, 5, and 10 years 
induction, respectively. When 5-year age and time strata were used, 
the estimates for 2, 5, and 10 years induction times, respectively, 
were 2.63, 2.08, and 3.72. These findings indicate that residual con- 
founding for age and time can be a major source of bias in follow- 
up studies where doses are accumulated over a long periods of 
time, inclusion of varying induction times may introduce additional 
residual confounding. 


31955 Action spectra for killing and mutation of Chinese 
hamster cells exposed to mid- and near-ultraviolet monochro- 
matic light. Wells, R.L.; Han, A. (Argonne National Lab., 
Argonne, IL 60439). pp 68 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract W-31-109-ENG-38. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The authors examined the response of Chinese hamster V79 
cells to monochromatic light of selected wavelengths in the mid- to 
near-UV region, using as end points both cell survival and induc- 
tion of mutations at the HGPRT and Na/K ATPase loci, i.e., re- 
sistance to 6-thioguanine (6-TG) and ouabain (OU*A), respectively. 
As the wavelength increased from 313 nm to 405 nm, the frequency 
of induction of 6-TG resistant mutants decreased to a greater 
degree than did cell survival. No mutants resistant to either 6-TG 
or OUA were induced by 405 nm light, and no mutants resistant to 
OUA were induced by 365 nm light. The action spectra for cell 
killing and mutation induction were different; in addition, action 
spectra for mutations at the HGPRT and the Na/K ATPase loci 
were quantitatively and qualitatively different from each other. 
These observations imply major differences in the cellular mecha- 
nisms for cell inactivation, induction of 6-TG resistance, and induc- 
tion of OUA resistance in V79 cells following irradiation with mon- 
ochromatic light in the near-UV region. 


31956 Ionizing and ultraviolet radiation enhances the effi- 
ciency of both eukaryotic-DNA and prokaryotic-DNA mediat- 
ed gene transfer. Perez, C.F.; Tobias, C.A. (Div. of Biology 
and Medicine, Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA 94720). pp 68 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (i Mar 1984). 
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The enhancement effects of ionizing and UV radiation on 
the efficiency of DNA mediated gene transfer are being studied. 
Rat-2 cells are (1) flat, (2) nonpermissive for SV40 viral infection, 
and (3) deficient in thymidine kinase activity (tk/sup -/), hence they 
will die in HAT selective media. Confluent Rat-2 cells were either 
X-irradiated or UV-irradiated immediately after transfection with a 
recombinant DNA plasmid, pTK2, that contains the herpes simplex 
virus thymidine kinase gene (tk). In both cases, these cells showed a 
higher frequency of HAT/sup +/ colonies per survivor than unir- 
radiated transfected cells. The enhancement of tk gene activity ap- 
peared to be a nonlinear function of X-ray dose. Rat-2 cells trans- 
fected with purified SV40 viral DNA (harvested from infected 
CV1 cells, X irradiated, and assayed in a monolayer for piling-up 
foci) appeared to show the same enhancement for SV40 transforma- 
tion as for tk transformation. UV also enhances SV40 viral DNA 
mediated gene transfer. These results show that both X rays and 
UV radiation enhance the efficiency of gene transfer of either eu- 
karyotic or prokaryotic DNA into mammalian cells. 


31957 Effect of 3-aminobenzamide on sister chromatid 
exchange frequency in X-irradiated cells. Morgan, W.F.; 
Wolff, S. (Lab. of Radiobiology and Environmental Health, 
Univ. of California, San Francisco, CA 94143). pp 69 of Ab- 
stracts of papers for the thirty-second annual meeting of the 
Radiation Research Society. Philadelphia, PA; Radiation 
Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Ionizing radiation, such as X-rays, readily increases DNA 
strand breakage, which in turn stimulates poly (ADP-ribose) po- 
lymerase activity. X-rays, however, are relatively inefficient sister 
chromatid exchange (SCE) inducing agents, indicating either that 
DNA strand breaks are not involved in SCE formation or that the 
majority of X-ray-induced breaks undergo repair before they can 
elicit an SCE response. To investigate whether a delay in the re- 
joining of radiation-induced strand breakage can lead to SCE for- 
mation, the authors assayed SCE frequencies in Chinese hamster 
ovary cells that were X-irradiated in the presence of 2 or 5 mM 
3AB, an inhibitor of poly (ADP-ribose) polymerase. At these con- 
centrations 3AB will delay the rejoining of X-ray-induced breaks in 
this cell line. The observed SCE frequencies were consistent with 
those expected if 3AB and X-ray treatments were independent and 
additive, ie., that a delay in X-ray-induced strand break rejoining 
did not increase SCE formation. The findings are in agreement 
with previous studies indicating that X-rays are poor inducers of 
SCE and indicate that normally rapid resealing of DNA strand 
breaks does not account for this inefficiency. 


31958 Rapid variations in deoxynucleoside triphosphate 
pools following UV-irradiation of Chinese hamster ovary 
cells, Newman, C.N.; Miller, J.H. (Pacific Northwest Lab., 
Richland, WA 99352). pp 65 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Measurements of deoxynucleoside triphosphate pools in 
CHO-K1 cells following exposure to UV revealed a 4-10-fold de- 
crease in dCTP and a 3-5-fold increase in dTTP within 10 min of 
exposure to even a low UV fluence (3Jm/sup -2/). Recovery to 
normal dTTP levels takes in excess of 5 hr; recovery to normal 
dCTP levels takes in excess of 12 hr. A similar rapid response of 
these DNA precursor pools does not occur in V-79 cells, though 
changes in dNTP concentrations occur hours after exposure. Exam- 
ination has revealed the presence of dCMP deaminase activity in 
CHO-K1 but not in V-79 cells. The authors suggest that UV specif- 
ically inhibits the production of reduced deoxycytidine nucleotides. 
The presence of functional dCMP deaminase after irradiation 
would then shift the equilibrium favoring production of dTTP from 
preexisting dCTP in CHO-K1 but not V-79 cells, explaining the dif- 
ferent responses to UV in dNTP pools in these cell lines. Since 
dCTP and dTTP (but not dATP or dGTP) play important regule- 
tory roles in DNA replication, these findings, thus, demonstrate the 
presence of a non-DNA target which affects cellular response to 
UV by mediating a dCTP/dTTP imbalance. 
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31959 Acceptor proteins for poly(ADP-ribose) in irradiat- 
ed normal human and ataxia telangiectasia (AT) fibroblasts. 
Oleinick, N.L.; Sokany, N.M.; Friedman, L.R.; Evans, H.H. 
(Div. of Radiation Biology, Case Western Reserve Univ., 
Cleveland, OH 44106). pp 65 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Poly(ADP-ribose) polymerase activity is stimulated by DNA 
strand breaks and may participate in DNA repair. Since treatment 
of cells with DNA damaging agents stimulated the poly(ADP-ribo- 
sylation) of a specific set of proteins, the authors have analyzed the 
acceptors in irradiated human fibroblasts from normal individuals 
and from patients with AT, a disease associated with a hypersensiti- 
vity to ionizing radiation. Cells were permeabilized and incubated 
with /sup 32/P-NAD, proteins were separated by polyacrylamide 
gel electrophoresis, and the poly (ADP-ribose) acceptors were de- 
tected by autoradiography. In all four strains, the major acceptor 
was the 116 kd auto-modified polymerase, while other prominent 
radioactive bands were at 2, 45, and 60 kd. Labeling of these bands 
was increased following irradiation of the cells with 3-30 Gy. Of 
interest was the detection of a poly (ADP-ribosylated) protein at 19 
kd in the two normal strains but not in either AT strain. The results 
suggest that a defect in the ADP-ribosylation of the 19 kd protein 
is associated with AT and possible with the hypersensitivity of AT 
cells to ionizing radiation. 


31960 Ataxia telangiectasia: LET dependence of cellular 
inactivation. Blakely, E.A.; Tobias, C.A. (Lawrence Berke- 
ley Lab., Univ. of California, Berkeley, CA 94720). pp 66 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). Con- 
tract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Human Ataxia telangiectasia cells (AT 2SF line) have been 
irradiated in vitro under aerobic and hypoxic conditions with 
heavy-ion beams acce’zrated at the Berkeley Bevalac as a part of a 
study to characterize the radiation responses of genetically sensitive 
and resistant cell lines to high LET radiations. Results from track- 
segment exposures to neon, silicon, argon and iron ion beams accel- 
erated to initial energies of from 225 to 670 MeV/amu provided an 
LET range between 30 to 1,000 KeV/yum. The data indicate: (1) 
The sensitivity of AT cells increases with increasing LET, similar 
to resistant human lines (e.g., T-1 cells). However, due to efficient 
repair, T-1 cells are more resistant than AT cells at LET values 
below 200 keV/ym; (2) Maximum cell kill occurs for both lines at 
100-200 keV/pm; at higher LET the sensitivity of the two lines ap- 
proach each other; (3) There is only small variation in the sensitivi- 
ty of AT cells to particles of various atomic numbers at the same 
LET; differences are more pronounced in the LET domain be- 
tween 50 and 200 keV/pm; and (4) AT cells have slightly lower 
OER values than T-i cells in the range of LET studied below 200 
keV/pm. 


31961 Neoplastic transformation, somatic mutation, and 
lethality: Photobiological studies of relatedness of action and 
end points. Elkind, M.M.; Suzuki, F.; Han, A.; Hill, C.K. 
(Dept. of Radiology, Colorado State Univ., Fort Collins, 


CO 80523). pp 57 of Abstracts of papers for the thirty- 
second annual meeting of the Radiation Research Society. 
Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Ultraviolet light that is efficiently absorbed by DNA (254 
nm) is quite effective in killing and mutating, as well as transform- 
ing, cells (V79 Chinese hamster and 10T1/2 C3H mouse embryo 
cells, respectively). Light sources of longer wavelengths are pro- 
gressively less effective in inducing these changes as would be ex- 
pected from the progressively reduced absorption in DNA. How- 
ever, the loss in biological action does not track with the reduction 
in the formation of pyrimidine dimers, nor are all of the end points 
affected equally. In particular, mutation and transformation each 
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become decoupled from cell killing, and the progressive changes in 
transformation and mutation do not suggest a common mechanism 
for their induction. The results suggest that for wavelengths in the 
near-UV (290-330 nm), action in addition to that due to absorption 
in DNA is responsible for these effects and further that different 
mechanisms underlie these three end points. 


31962 Simultaneous repair of sublethal and potentially- 
lethal damage in stationary-phase CHO cells. Nelson, J.M.; 
Braby, L.A.; Metting, N.F.; Roesch, W.C. (Pacific North- 
west Lab., Richland, WA 99352). pp 79 of Abstracts of 
papers for the thirty-second annual meeting of the Radiation 
Research Society. Philadelphia, PA; Radiation Research So- 
ciety (1984). (CONF-8403123—). Contract AC06- 
76RLO1830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The response of cultured cells exposed to ionizing radiations 
has been interpreted according to a number of biophysical models. 
These models assume that the shape of survival curve and the split- 
dome effect result from either a) the accumulation and interaction 
of sublethal damage, or b) the saturation of a potentially-lethal 
damage repair process. Since most biophysical models cannot be 
distinguished from one another by cell survival data alone, other 
experimentally observable criteria must be used. The authors have 
used starved plateau phase CHO cells in split dose, dose rate, and 
delayed plating experiments to clarify the roles of sublethal (inter- 
acting) damage and potentially-lethal damage. Split-dose experi- 
ments demonstrate two different repair rates, one with a character- 
istic time of less than 60 min, the other of 16 to 20 hrs. This implies 
two types of damage, since two processes removing a single type of 
damage would give only a single characteristic time. Dose rate ex- 
periments also show damage removal by the faster process. In de- 
layed plating experiments, damage is removed at the slower rate, 16 
to 20 hrs, suggesting that these cells repair sublethal and potential- 
ly-lethal damage simultaneously. 


31963 Potentially lethal damage repair in 9L multicell 
spheroids and monolayers after x-ray and silicon irradiation. 
Rodriguez, A.; Alpen, E.L.; De Guzman, R.J.; Powers- 
Risius, P. (Biology and Medicine Div., Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA 94720). pp 80 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF- 8403123—). Con- 
tract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Repair of potentially lethal damage (PLD) was examined in 
9L cell monolayers and multicell tumor spheroids (MTS) after irra- 
diation with 150 kVp x-rays and 670 and 320 MeV/amu silicon 
ions. Survival was assessed by clonogenic assay immediately fol- 
lowing the radiation (initial survival) and after a delay in plating of 
5-6 hours. The x-ray dose modification factor for MTS at 10% sur- 
vival is 1.4. Delayed plating of monolayer cells increases survival 
to the level of MTS cells; however, delayed plating of MTS cells 
does not further increase survival. The x-ray results indicate that at 
least part of the difference in initial survival between monolayer 
and MTS cells is due to repair of PLD. PLD repair in depleted 
media for monolayers may indicate that the MTS microenviron- 
ment is similar to depleted media. Irradiation with 670 MeV silicon 
generated results similar to the x-ray response. irradiation with 320 
MeV silicon produced results opposite to those obtained for x-ray 
and 670 MeV silicon. PLD repair is seen in MTS cells and not in 
monolayer cells. These results may indicate that cells in MTS have 
an increased capacity for repair of high LET potentially lethal 
damage. 


31964 Radiobiology of ultrasoft X-rays. Raju, M.R.; 
Brenner, D.; Carpenter, S.; Chmielewski, J.; Freyer, J.P.; 
Hoshi, M.; Schillaci, M.; Wilder, M.E.; Goodhead, D. (Los 
Alamos National Lab., Los Alamos, NM 87545). pp 99 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). 
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From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Ultrasoft X-rays (= 5 KeV) provide a unique tool with 
which to study the physical parameters for the induction of biologi- 
cal lesions because they produce electrons of ranges much less than 
cellular dimensions. Because of interest in plasma physics diagnos- 
tics, highly developed ultrasoft X-ray sources covering the energy 
range up to 5 KeV, along with the necessary expertise, are avail- 
able at Los Alamos National Laboratory. The authors have recent- 
ly developed techniques for flow cytometric sorting on the basis of 
volume in order to measure cell survival and age response. Using 
these unique facilities, they have recently initiated radiobiology 
studies. Preliminary results with ultrasoft X-rays from aluminium 
(1.5 KeV) and carbon (0.28 keV), show that these are more effec- 
tive than 250 KVp X-rays at cell killing. The age response of cells 
exposed to Al X-rays was found to be similar to 250 KVp X-rays. 
Further results with aluminum and carbon X-rays are reported. 


31965 Relationship between cellular response models and 
biochemical mechanisms. Nelson, J.M.; Braby, L.A.; Met- 
ting, N.F.; Roesch, W.C. (Pacific Northwest Lab., Rich- 
land, WA 99352). pp 93 of Abstracts of pa for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

In most cellular response experiments, survival reflects the 
kinetics of a variety of damage and repair processes. Unfortunately, 
biochemical studies of molecular repair deal with mechanisms 
which cannot be readily correlated with these kinetic observations. 
The difference in these approaches sometimes leads to confusion 
over terms such as potentially-lethal and sublethal damage. These 
terms were introduced with operation definitions, derived from ki- 
netic studies of cell survival, but some researchers have since at- 
tempted to associate them with specific biochemical mechanisms. 
Consequently, the terms are often used in totally different ways be 
different investigators. The use of carefully constructed models 
originating either out of assumptions based on mechanisms, or on 
kinetics, can be used to design experiments to eliminate some alter- 
native kinetic schemes. In turn, some mechanisms may also be 
eliminated, resulting in a reduction in the number of mechanisms 
which must be investigated biochemically. One must take advan- 
tage of a wide range of specialized radiation procedures in order to 
accomplish this. Examples of the use of such specialized experimen- 
tal designs, which have led to a more detailed understanding of the 
kinetics of both algal and mammalian cell responses, are discussed. 


31966 Dose-response curves and cell killing. Groer, P.G.; 
Blum, S.; Fry, R.J.M.; Ullrich, R.L. (Center for Epidemio- 
logic Research, Oak Ridge Associated Universities). pp 102 
of Abstracts of papers for the thirty-second annual meeting 
of the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). Con- 
tract AC05-760R00033;W-7405-ENG-26. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

In the literature on dose-response curves (drc) for radiation- 
induced cancer, it is customary to include an exponential term to 
describe the downturn of drcs at high doses. This term is supposed 
to describe the effect of cell killing on the frequency of radiation- 
induced cancers. A closer look at the point estimates, which are fit 
by mathematical models, reveals that most authors plot frequency 
estimates without considerations of time since exposure and of com- 
peting risks. The authors suggest plots of the estimated frequency 
of tumor appearance corrected for independent competing risks at a 
fixed and equal time since exposure against dose to correct these 
short comings and demonstrate with several examples (e.g. /sup 
239/Pu in beagles and /sup 226/Ra in man) the disappearance of 
the downtrend in such plots. Application of Ockham’s razor sug- 
gests, therefore, the abandonment of the cell killing hypothesis as 
the complete explanation of the downturn. 
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31967 Induction of chromosome aberration in Chinese 
hamster liver by Thorotrast. Brooks, A.L.; Guilmette, R.A. 
(Lovelace Inhalation Toxicology Research Institute, Albu- 
uerque, NM 87185). pp 70 of Abstracts of papers for the 
irty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC04-76EV01013. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Human populations injected with Thorotrast provide an esti- 
mate of risk for alpha-induced liver cancers. Two major questions 
exist on extrapolation of Thorotrast data to other alpha emitters: 1) 
What is the influence of heavy metal or chemicals associated with 
Thorotrast on biological response? 2) How does nonuniform dose 
distribution from Thorotrast influence response? To help answer 
these questions, Chinese hamsters were injected with 0.08-0.10 ml 
of Thorotrast consisting of particles 0.009 jm in diameter. The 
saline suspension contained 25.5% ThO/sub 2/ and 20% weight 
yellow dextran. Graded levels of either /sup 239/PuO/sub 2/ parti- 
cles or /sup 239/Pu citrate were injected into additional hamsters. 
The chromosome aberration frequency as a function of time and 
dose for all groups. There was little influence on aberration fre- 
quency as a function of dose distribution. Differences in the slopes 
of dose response relationship for /sup 239/PuO/sub 2/, /sup 239/ 
Pu citrate, and Thorotrast may relate to the heavy metals or chemi- 
cals associated with Thorotrast. Ratios between the slopes act as 


preliminary estimates of relative toxicity of Thorotrast and plutoni- 
um. 


31968 The effect of aphidicolin upon the repair of X-ray- 
induced chromosomal breaks in human lymphocytes. Leon- 
ard, J.C. (Medical Dept., Brookhaven National Lab., Upton, 
NY 11973). pp 70 of Abstracts of papers for the thirty- 
second annual meeting of the Radiation Research Society. 
Philadelphia, PA; Radiation Research Society (i984). 
(CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The effect of aphidicolin, a specific inhibitor of DNA po- 
lymerase a, upon the time necessary for rejoining chromosomal 
breaks was studied using dose fractionation. The frequency of di- 
centric chromosomes produced by two equal fractions of X-rays 
varies with the extent of the repair interval between them. If repair 
is complete, the effect of the fractions is additive; if not, rejoining 
between lesions remaining from the first dose with those produced 
by the second dose results in an interactive effect. Aphidicolin at a 
concentration sufficient to inhibit 80% of replicative synthesis (5 x 
10/sup -5/M), increases the number of X-ray-induced chromatid- 
type and chromosome-type aberrations when given as a post-irra- 
diation treatment for one to two hours in human lymphocytes in 
G/sub O/ or early G/sub 1/. However this treatment does not 
affect the relative number of residual chromosomal breaks remain- 
ing after a given repair interval or the achievement of an additive 
effect within a two hour repair interval. The present data suggest 
that DNA polymarase a is not involved in a rate limiting step of 
chromosome break rejoining, but that it is necessary for the repair 


of lesions which may otherwise be converted to chromosomal 
breaks. 


31969 Effect of misonidazole on formation of thymine 
damage by /sup 60/Co gamma rays. Remsen, J.F. (Lab. for 
Energy-Related Health Research, Univ. of California, CA 
95616). pp 84 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 
phia, PA; Radiation Research Society (1984). (CONF- 
8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The effect of the radiosensitizer misonidazole on the forma- 
tion of thymine base damage of the 5,6-dihydroxydihydrothymine- 
type was measured. HeLa cells, prelabeled with [/sup 3/H-metkyi]- 
thymidine, were suspended in phosphate buffered saline in the pres- 
ence and absence of up to 20 mM misonidazole. The cell suspen- 
sions were irradiated at 12-14°C with /sup 60/Co gamma rays. 
Dose response curves under aerobic and hypoxic conditions 
showed a much-depressed base damage formation under hypoxia, 
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which was created by blowing a stream of nitrogen across the cell 
suspension for 30 min. The presence of higher concentrations of 
misonidazole decreased the formation of thymine base damage 
under aerobic conditions but had little or no effect under hypoxia. 
It is concluded that an effect on the formation of thymine base 
damage is not responsible for the zadiosensitization of misonidazole 
under hypoxic conditions. 


31970 SR-2508 and Bragg peak helium ion radiation. 
Austin-Seymour, M.; Blakely, E.A.; Tobias, C.A.; Castro, 
J.R. (Lawrence Berkeley Lab., Univ. of California, Berke- 
ley, CA 94720). pp 85 of Abstracts of papers for the thirty- 
second annual meeting of the Radiation Research Society. 
Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC03-76SF00098. 
Senate 32. annual scientific meeting of Radiation Research 
ne ite USA (1 Mar 1984). 

Society roo 910 MeV helium ion beam produced at the Lawrence 
Berkeley Lab 184-inch cyclotron has excellent dose localization 
characteristics, but an oxygen enhancement ratio (OER) only 
slightly less than that of x-rays. The authors investigated the effects 
of the hypoxic cell sensitizer SR-2508 (0.5 mM) on the aerobic and 
hypoxic cell survival in vitro of asynchronous human T-1 cells irra- 
diated in the 4-cm extended Bragg peak of the helium ion beam. 
SR-2508 is less neurotoxic in mice than misonidazole at equivalent 
concentrations and sensitization in vitro and in vivo [Brown]. The 
cells were grown in monolayers on glass dishes and irradiated 
under conditions of either 95% air + 5% CO/sub 2/ or 95% N/ 
sub 2/ + 5% CO/sub 2/. Track segment exposures were complet- 
ed in the plateau (LET 6 keV/pm) and in the proximal peak of the 
4-cm extended peak (LET 11 keV/pm). Preliminary results indicate 
that the OER at the 10% survival is reduced from 2.7 to 1.8 in the 
entrance plateau and from 2.4 to 1.6 in the proximal peak. SR-2508 
in combination with helium ion radiotherapy may augment the ex- 
cellent physical characteristics with additional biological effective- 
ness against hypoxic tumor cells. 


Radiation-induced stimulation of poly(ADP-ribose) 
= by two strains of mouse cells differing in 
. Evans, H.H.; Ricanati, M.; Rapp, P.S.; 
<a M.; Oleinick N.L. (Case Western Reserve Univ. a 
Cleveland, OH 44106). pp 80 of Abstracts of papers for the 
thirty-second pte meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). 
From 32. annual scientific oe of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 
oe L5178Y-S (LY-S) and L5178Y-R (LY-R) are inverse- 
ly cross-sensitive to UV and X radiation. Poly(ADP-ribose) synthe- 
sis was measured in these cells permeabilized at various times after 
radiation by the incorporation of radioactive NAD into acid-insolu- 
ble material. For strain LY-R a 50% increase in poly(ADP-ribose) 
synthesis was observed in cells permeabilized immediately after 100 
Gy X radiation or 4 hours after 50 J/m/sup 2/ UV radiation. The 
increase was less significant for strain LY-S after either UV or X 
radiation. The effect of X radiation on the poly(ADP-ribosylation) 
of various acceptor proteins was measured by autoradiography 
after separation of total ceilular proteins by gel electrophoresis. The 
poly(ADP-ribosylation) of many protein acceptors increased with 
dose from 10 to 100 Gy. However, a dose-dependent increase in 
the major acceptors, including poly(ADP-ribose) polymerase itself, 
was less evident. Thus, total poly(ADP-ribose) polymerase activity 
may be a less accurate measure of the damage-induced poly(ADP- 
ribose) response than are changes in the poly(ADP-ribosylation) of 


31972 Action spectrum for the induction of lambda in 
E.coli strain AB1886 by UV light. Fluke, D.J.; Pollard, E.C.; 
Bronner, C.E. (Duke Univ., Durham, NC 27706). pp 62 of 
Abstracts of for the ‘thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

ince a 1954 study there has been no published action spec- 

trum for the induction of lambda by UV light. In extending this 
work the authors have devised a method of observing the produc- 
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tion of endolysin following phase induction, involving the release 
of B-galactosidase from cells previously induced for that enzyme. 
The authors make comparison, on the same culture, between the re- 
lease of enzyme activity produced by exposure to a UVS-11 light 
source, calibrated for effect against the 254nm line on a double 
water prism monochromator, and that produced by various wave- 
lengths. Results are presented. 


31973 Homology of yeast photoreactivating gene frag- 
ment with human genomic digests. Meechan, P.J.; 
K.M.; Cleaver, J. E (Lab. of Radiobiology and Environ- 
mental Health, Univ. of California, San Francisco, CA 
94143). pp 63 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 
phia, PA; Radiation Research Society (1984). (CONF- 
3403123). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Enzymatic photoreactivation of UV-induced DNA lesions 
has been demonstrated for a variety of prokaryotic and eukaryotic 
organisms. Its presence in placental mammals, however, has not 
been clearly established. The authors attempted to resolve this 
question by assaying for the presence (or absence) of sequences in 
human DNA complimentary to a fragment of the photoreactivating 
gene from S. cerevisiae that has recently been cloned. In another 
study, DNA from human, chick E. coli and yeast cells was digested 
with either HindIII of BglII, electrophoresed on a 0.5% agarose 
gel, transferred (Southern blot) to a nylon membrane and probed 
for homology against a Sau3A restriction fragment from S. cerevi- 
siae that compliments phr/sup -/ cells. Hybridization to human 
DNA digests was observed only under relatively non-stringent con- 
ditions indicating the gene is not conserved in placental mammals. 
These results are correlated with current literature data concerning 
photoreactivating enzymes. 


31974 Effects of LET on split dose repair. Braby, L.A.; 
Jacobson, B.S. (Pacific Northwest Lab., Richland, WA 
99352). pp 79 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 
phia, PA; Radiation Research Society (1984). (CONF- 
8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Several models of the effects of ionizing radiations on cells 
assume that there is only one type of damage and that it is poten- 
tially lethal. Some of these models assume that the LET effect 
occurs because the damage produced by high LET radiations is less 
repairable than that produced by low LET radiation. These as- 
sumptions lead to the conclusion that the rate of repair, measured 
in split dose experiments, should be lower for damage produced by 
high LET radiations. In the damage accumulation and dual radi- 
ation action models the LET effect is assumed to be the result of 
interaction between products of a single charged particle track. 
These models predict no change in the split-dose repair rate with 
LET. This is a clearly testable difference. Chlamydomonas rein- 
hardi cells were irradiated at 25°C with charged particle beams in- 
cluding protons with LET of 13 keV/pm and /sup 3/He ions of 81 
keV/pm. Split dose intervals ranging from 1/2 to 60 minutes were 
investigated. The mean repair time was found to be approximately 
33 minutes for both radiations. This value is only slightly longer 
than the 29 minutes found with the same cells irradiated with 1.5 
MeV electrons. 


31975 Morbidity and mortality risk estimators for quan- 
tal effects of large radiation doses. Scott, B.R.; Hahn, F.F. 
(Lovelace Inhalation Toxicology Research Institute, ‘Albu- 
uerque, NM 87185). pp 100 of Abstracts of papers for the 
y-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC04-76EV01013. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Risk estimators are derived for morbidity and lethality after 
exposure of humans to large radiation doses, as could occur in cata- 
strophic nuclear accidents. The Weibull family of risk estimators is 
used, along with epidemiological and laboratory animal data, to 
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derive these risk estimators. The morbidity effects include pro- 
droma vomiting, sterility, hypothyroidism, and radiation pneumoni- 
tis. Risk estimators are also derived for lethality (60-day mortality) 
after total body exposure of humans to penetrating radiations (low 
LET), and for death from so-called “early effects” of lung irradia- 
tion by inhaled radioactive particles. A method is proposed for con- 
structing risk estimators for specific subpopulations (e.g., sensitive, 
resistant) from risk estimators for a heterogeneous population. Risk 
reduction factors, which describe the expected reduction in risk due 
to medical treatment for radiation effects, are derived for different 
medical treatments. 


31976 Cocarcinogenesis: Ionizing radiation and other 
agents. Fry, R.J.M.; Ley, R.D.; Perkins, E.; Triplett, L. (Bi- 
ology Div., Oak Ridge National Lab., Oak Ridge, TN 
37831). pp 101 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 

hia, PA; Radiation Research Society (1984). (CONF- 
8403123—). Contract W-7405-ENG-26. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The experimental design of these studies has been based on 
the premise that exposure of the skin to x-rays may result in initi- 
ation of epidermal cells but not necessarily overt cancer. The ques- 
tions that have been asked are: 1) whether exposure to x-rays and 
subsequent exposures to other physical agents such as ultraviolet ra- 
diation (UVR), chemical agents such as 12-0-tetradecanoylphorbol- 

A), or combined treatments such as 8-methoxypsora- 
len (8-MOP) and UVA (PUVA) act synergistically? and 2) what 
are the mechanisms involved in the interactions? Fractionated expo- 
sures to soft x-rays (200R per fraction, 2, 4, 8, or 16 fractions) were 
followed by combined treatment with 250 pg 8-MOP plus 400 J/ 
m/sup 2/ (320-400 nm, 3 exposures per week for 30 weeks). The 
incidence of squamous cell carcinomas increased with the number 
of x-ray exposures when the x-ray treatment was followed by the 
PUVA treatments, for example, to 8% and 46% for 2 and 16 frac- 
tions respectively at 70 weeks. 


31977 Species comparison of liver cancers induced by in- 
ternally deposited /sup 144/Ce or /sup 239/Pu in dogs and 
Chinese hamsters. Muggenburg, B.A.; Brooks, A.L.; Hahn, 
F.F.; Boecker, B.B.; McClellan, R.O. (Lovelace Inhalation 
Toxicology Research Institute, Albuquerque, NM 87185). 
pp 78 of Abstracts of papers for the thirty-second annual 
meeting of the Radiation Research Society. Philadelphia, 
PA; Radiation Research Society (1984). (CONF-8403123—). 
Contract AC04-76EV01013. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The risk of liver cancer from alpha-emitting radionuclides 
has been estimated for people from studies of patients injected with 
Thorotrast, which contains an alpha-emitting radionuclide. There is 
no corresponding estimation of the risk of liver cancers in people 
from internally-deposited beta-emitting radionuclides because of the 
lack of human data. Life-span studies in Beagle dogs exposed by in- 
halation to /sup 144/CeCl/sub 3/, a beta-emitting radionuclide, or 
by injection to /sup 239/Pu citrate, an alpha-emitting radionuclide, 
and in Chinese hamsters exposed by intravenous injections to /sup 
144/Ce-/sup 144/Pr citrate or /sup 239/Pu citrate have provided 
information on liver cancers in these species. These radionuclides 
accumulated in the liver resulting in significant radiation exposure 
of the liver. Liver cancer occurred long after exposure. When the 
lifetime risks of liver cancer were calculated, /sup 239/Pu was 
found to be more effective than /sup 144/Ce in inducing liver can- 
cers by factor of 10 to 12. The risk of liver cancer from internally- 
deposited beta emitters for people are estimated by assuming this 
relationship for people. 


31978 Relationship between age at exposure to /sup 131/ 
I and thyroid tumor incidence in rats. Sikov, M.R.; Mahlum, 
D.D.; Dagle, G.E.; Buschbom, R.L. (Pacific Northwest 
Lab., Richland, WA 99352). pp 79 of Abstracts of papers 
for the thirty-second annual meeting of the Radiation Re- 
search Society. Philadelphia, PA; Radiation Research Socie- 
ty (1984). (CONF-8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 
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Studies were performed to compare the susceptibility of rats 
of various ages to thyroid tumorigenesis by radioiodine (/sup 131/ 
I). Groups of 50-80 prenatal, newborn, weanling, and adult rats 
were exposed on five consecutive days to one of three levels of 
carrier-free /sup 131/I, or to a control solution. The rats were ne- 
cropsied at death or 30 months of age; skip-serial sections of the 
thyroid glands were examined histologically. Other exposed rats 
were sacrificed for radioanalysis to allow radiation dose calcula- 
tions. In the three postnatal age groups, thyroid tumor incidences 
were significantly increased by doses to the thyroid in the range of 
hundreds of rads, but fell to approximately control levels after 
doses of 2000 rad or greater. All dose levels (estimated as 40, 425, 
and 3400 rad) produced a high incidence of thyroid tumors in the 
prenatal group, in which exposure started at 17 days of gestation. 
In control rats of all ages, C-cell tumors were the most common 
thyroid neoplasm; their incidence was unaffected at low doses and 
was decreased by the highest /sup 131/I dose. Most of the thyroid 
tumors in exposed rats were follicular. Their incidence increased at 
lower doses and then decreased at the highest dose in the two older 
age groups, but incidence progressively increased with dose in the 
two groups exposed perinatally. 


31979 Alpha radiation: Particle distribution as an impor- 
tant factor in determining biological effectiveness. Frazier, 
M.E.; Fisher, D.R. (Pacific Northwest Lab., Richland, WA 
99352). pp 77 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 
phia, PA; Radiation Research Society (1984). (CONF- 
8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Cultured Chinese Hamster Ovary (CHO-K1) cells were ex- 
posed to inert and insoluble ceramic microspheres of zirconium di- 
oxide which had been labeled with /sup 239/Pu to evaluate the rel- 
ative biological effectiveness of alpha particle radiation. One million 
cells were exposed (in plauar geometry) to either 71,300 micros- 
pheres having a specific activity of 1.87 pci/sphere or 1.9 X 10/sup 
6/ microspheres (with a specific activity of 0.07 pci/sphere). Mi- 
crospheres were either randomly distributed, stationary particles or 
continuously mixed, uniformly distributed particles. The cells were 
exposed to 70 rad, derived by averaging total energy deposited 
within the cell culture area. The biological effectiveness, using cell 
survival and mutation frequency as the measured parameters, of 
“equivalent doses” of alpha radiation varied from <1 to —10 (rela- 
tive to gamma radiation) depending on dose distribution. However, 
cell death was greater in cultures exposed to microspheres with the 
lowest specific activity regardless of particle distribution. The data 
show that determination of dose distribution at the cellular level is 
of utmost importance in predicting effects of exposure to alpha ra- 
diation. 


31980 Radiation dose estimates for a new myocardial per- 
fusion agent: (E-1-[/sup 123/I1]lodo-1-Penten-5- 
yl)triphenylphosphonium iodide. Stabin, M.G.; Watson, E.E.; 
Coffey, J.L.; Srivastava, P.C.; Knapp, F.F. Jr. (Oak Ridge 
Associated Universities (QORAU), Oak Ridge, TN). Journal 
of Nuclear Medicine; 25: No. 5, 39(1984). (CONF-840619—). 
Contract AC05-760R00033. 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Phosphonium cations labeled with gamma-emitting radionu- 
clides have been suggested as myocardial perfusion agents, since 
these cations penetrate the hydrophobic core of the myocardial cell 
membrane. A model agent, (E-I-Iodo-I-Penten-5-y1) triphenylphos- 
phonium iodide labeled with /sup 123/I in the 1 position, shows 
rapid myocardial extraction and high heart:blood and heart:liver 
ratios in female Fischer rats. Detailed distribution studies were per- 
formed for the purpose of extrapolating radiation dose estimates for 
humans. Myocardial uptake in humans, estimated from rat data, 
would be about 4.5% of the injected activity and would have a bio- 
logical half-time of 52 hours. The doses to the heart and total body 
would be 0.027 mGy/MBgq (0.10 rad/mCi) and 0.011 mGy/MBq 
(0.041 rad/mCi), respectively. The doses to the kidneys and thyroid 
would be 0.027 mGy/MBg (0.10 rad/mCi) and 0.37 mGy/MBg (1.4 
rad/mCi), respectively. The doses to other organs, including the 
ovaries, would not exceed 0.012 mGy/MBgq (0.043 rad/mCi). These 
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estimates indicate that the radiation doses for this new agent are 
within acceptable limits for human use. 


31981 Calculations of cell survival at low dose rates using 
the LPL model. Curtis, S.B. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA 94720). pp 98 of Ab- 
stracts of papers for the thirty-second annual meeting of the 
Radiation Research Society. Philadelphia, PA; Radiation 
Research Society (1984). (CONF-8403123—). Contract 
ACO03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The lethal potentially lethal (LPL) model is used to study 
the low dose rate problem. During irradiation, it is assumed that le- 
sions are being created, repaired, and misrepaired. Two differential 
equations are used to describe the variations of the rates of produc- 
tion with time of potentially lethal (n/sub B/) and lethal (n/sub C/) 
lesions, respectively. 


31982 Quantitative and molecular analyses of radiation- 
induced mutation in pSV2gpt transformed CHO cells. Stan- 
kowski, L.F. Jr.; Hsie, A.W. (Univ. of Tennessee-Oak Ridge 
Graduate School of Biomedical Sciences and Biology Div., 
Oak Ridge National Lab., Oak Ridge, TN 37830). pp 68 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Following DNA-mediated gene transfer the authors have 
isolated a cell line useful for studying mutation at the molecular 
level. This line, AS52, derived from a hypoxanthine-guanine phos- 
phoribosyl transferase (HGPRT) deficient Chinese hamster ovary 
(CHO) cell line transformed by the plasmid pSV2gpt, carries a 
single copy of the E. coli xanthine-guanine phosphoribosyl transfer- 
ase (XGPRT) gene (gpt) and exhibits a spontaneous mutant fre- 
quency of 20 TG/sup r/ mutants/10/sup 6/ clonable cells. While 
ASS52 (XGPRT/sup +/) and wild type CHO (HGPRT/sup +/) 
cells exhibit almost identical cytotoxic responses to UV- and X-irra- 
diation, the authors observe significant differences in mutation in- 
duction. The ratio XGPRT/sup -/ to HGPRT/sup -/ mutants in- 
duced per unit dose of UV light is 1.4; it is also greater than 1.0 for 
X-irradiation. Southern blot analysis has been performed on 20 
spontaneous and 6 radiation-induced AS52 mutants. Spontaneous 
mutants have deletions ranging in size from 1-4 kilobases (kb) [10/ 
20] to complete loss of plasmid sequences [4/20]; the remainder 
have no detectable [5/20] or only minor [1/20] alterations. 1 X-ray 
induced mutant has a 3.1 kb deletion; 5/5 UV-induced mutants do 
not show a detectable change. Similar analyses are underway for 
additional radiation-induced mutants. 


31983 Sensitivity of clostridium acetobutylicum to 
oxygen and ionizing radiation. Sozer, A.C.; Adler, H.I.; Ma- 
chanoff, R.; Haney, S. (Univ. Tenn.-Oak Ridge Graduate 
School Biomed. Sci. and Biol. Div., Oak Ridge National 
Lab., Oak Ridge, TN 37831). pp 83 of Abstracts of papers 
for the thirty-second annual meeting of the Radiation Re- 
search Society. Philadelphia, PA; Radiation Research Socie- 
ty (1984). (CONF-8403123—). Contract W-7405-ENG-26. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The authors are studying the sensitivity of four strains of the 
obligate anaerobe, Clostridium acetobutylicum, to oxygen and ion- 
izing radiation. Anaerobic bacteria are useful for such studies be- 
cause of the absence of elaborate oxygen detoxification mechanisms 
that are found in aerobes. Their experiments make use of sterile 
membrane fragments from Escherichia coli that rapidly remove 
molecular oxygen from media and permit growth of anaerobes 
without the use of reducing agents or anaerobic chambers. Of the 
four strains examined for sensitivity to ionizing radiation under an- 
aerobic conditions, one has an LD/sub 50/ of — 25 krads and the 
others have an LD/sub 50/ of — 7 krads. The radiation resistant 
strain is also relatively resistant to oxygen exposure. Sensitivity to 
oxygen was determined by diluting cells in buffer at 28° and bub- 
bling with air. An exposure to air for 40 min induced only slight 
inactivation in the radiation resistant strain. All strains are capable 
of removing oxygen from complex media but there is no apparent 
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correlation between this oxygen consuming reaction and inactiva- 
tion by either oxygen or radiation. 


5602 Thermal Effects 


31984 (LBL—20345, pp 103-105) Effect of inhibition of 
protein synthesis on the development of thermotolerance. 
Chang, P.Y.; Blakely, E.A.; Gonzalez-Flores, I. Apr 1986. 
NTIS, PC Al2/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The authors have chosen to use a temperature-sensitive 
mutant line, CHO-TSH1, which shuts down protein synthesis at 
nonpermissive temperatures of 40°C and above by the inactivation 
of its cytoplasmic nonmitochondrial leucyl-transfer RNA (t-RNA) 
synthetase enzyme. The parent cell line, CHO-SC1, was used as the 
control for these experiments. Exponentially growing, asynchro- 
nous CHO-TSH1 and CHO-SC1 cell populations were treated for 
times up to 8 hours at 41.5°C, 42°C, and 42.5°C. The wild-type 
cells showed the development of tolerance to heat killing at 41.5°C, 
42°C, and possibly at 42.5°C, although the survival level at which 
tolerance developed at 42.5°C was too low to be statistically signif- 
icant. The CHO-TSH1 mutant cell showed no tolerance at any of 
those temperatures. The rate of total protein synthesis was meas- 
ured in both cell lines in pulse-labeling experiments with *H-leucine 
under the conditions of the experiment. Results indicated that the 
rate of synthesis dropped precipitously within the initial hour of ex- 
posure to 42°C and remained low during the 3 hours of 42°C treat- 
ment. When each cell line was returned to 35°C after the 3-hour 
treatment at 42°C, protein synthesis immediately resumed and even- 
tually returned to control levels after 7 hours at 35°C. 


31985 Thermal ecology and activity patterns of the short- 
horned lizard (Phrynosoma douglassi) and the sage brush 
lizard (Sceloporus graciosus) in southeastern Idaho. Guyer, 
C.; Linder, A.D. (Idaho State Univ., Pocatello). Great Basin 
Naturalist; 45: No. 4, 607-614(31 Oct 1985). Contract ASO7- 
761D01529. 

A mark-recapture study of the short-horned lizard (Phyrno- 
soma douglassi) and the sagebrush lizard (Sceloporus graciosus) 
was performed from 1976 to 1977 in southeastern Idaho. Both spe- 
cies had mean cloacal temperatures of approximately 33 C. Howev- 
er, P. douglassi had more variable cloacal temperatures, particularly 
during morning and evening periods. This was caused by differ- 
ences in sleeping sites chosen by the two species. Adults of both 
species were active from mid-April through late August, with peak 
activity in June. Juvenile P. douglassi displayed a seasonal activity 
pattern similar to that of adults. Juvenile S. graciosus were most 
active later in the year (August), when adults were disappearing. In 
both species, young-of-the-year appeared in early to mid-August. 
Adult and juvenile P. douglassi were active during all daylight 
hours and displayed no activity peaks, whereas young-of-the-year 
displayed a bimodal activity pattern. Adult and juvenile S. gracio- 
sus were active over all daylight hours but had peak activity be- 
tween 1200 and 1500 h. Ants (Pogonomyrmex) were the lizard’s 
principle prey. However, only young-of-the-year P. douglassi had 
activity patterns that paralleled that of ants on their mounds. 22 ref- 
erences, 4 figures. 
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REFER ALSO TO CITATION(S) 29987, 30070, 31734, 33736, 31737, 31738, 
31739, 31740, 31741, 31743, 31744, 31795, 31796, 32017 


31986 (CONF-8503248—, pp 3, Paper 1) Biophysical 
modeling of animal energetics: its importance for understand- 
ing abiotic constraints on animals in their environments. 
Tracy, C.R. (Colorado State Univ., Ft. Collins). 17 Jun 
1985. NTIS, PC A03/MF AO1. File Number DE86012569. 
From Animal energetics in extreme environments confer- 

ence; Buffalo, NY, USA (25 Mar 1985). 
is paper discusses the uses and shortcomings of biophys- 
ical ecology. This discipline is unique in its ability to deal with mul- 
tivariate processes of exchanges of energy and mass according to 
the physical principles involved. As such, it should be reguarded 
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only as a tool to assess an animal's physiological state in its environ- 
ment. One of the major shortcomings of this discipline, is in indis- 
criminant overgeneralizations from generic biophysical models. 
Generalized models can yield highly misleading results. Biophysical 
ecology should be an important tool in developing ecological prin- 
ciples, and assessing organism responses to perturbations in the en- 
vironment, but greater integration is needed among the various dis- 
ciplines of ecology and caution is required to keep from misusing 
these tools. 


31987 (CONF-8503248—, pp 2, Paper 2) Growth and re- 
production potential of cold blooded and warm blooded ani- 
mals at different latitudes and altitudes: models, lab and field 
tests. Porter, W.P. (Univ. of Wisconsin, Madison). 17 Jun 
1985. NTIS, PC A03/MF AO1. File Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

Temperature regulation of all animals appears to be much 
more dynamic and opportunistic in different climates than previous- 
ly supposed. The effects on simultaneous heat and mass flows 
through animals are described in the context of effects on potential 
for growth and reproduction. Diseases and low level toxicants also 
affect heat and mass flows and immune function and modify 
growth and reproduction and survival probabilities in domestic and 
wild animals and possibly in man. 


31988 (CONF-8503248—, pp 2, Paper 3) Verification of 
behavioral components of energetic models. Standora, E.A. 
(State Univ. College at Buffalo, NY). 17 Jun 1985. NTIS, 
PC A03/MF AO0O1. File Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

This paper discusses the applications of biophysical model- 
ing, biotelemetry and behavioral ecology to the study of bioener- 
genics of a species of turtles. Simultaneous measurements of body 
temperature, behavior, and microclimate allow researchers to verify 
what an animal is doing, and also to see the immediate effects of its 
behavior on its thermal balance. The application of climate space 
modeling to the problem of the behavioral and physiological ecolo- 
gy of P. scripta produced significant insight into the biology of this 
turtle. 


31989 (CONF-8503248—, pp 3, Paper 7) Interface be- 
tween the biophysical ae and the population ecology of 
ectotherms. Dunham, A. (Univ. of Pennsylvania, Philadel- 
phia). 17 Jun 1985. NTIS, PC A03/MF AO01. File Number 
DE86012569. 
From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 
paper examined the interface between the biophysical 
ecology and the population ecology of etotherms. A conceptual 
scheme was presented for relating the biophysical and physiological 
ecology, patterns of variation in the resource environment, struc- 
ture and variation in the social environment to patterns of variation 
in life histories and population regulation in populations of the 
canyon lizard. Sceloporus merriami. Patterns of demographic and 
life history variation in three altitudinally distinct populations were 


cpa ew pp 2, Paper 8) Analyzing heat 
stochasti 


and water budgets in ic environments. Kingsolver, J. 
(Brown Univ., Providence, RI). 17 Jun 1985. NTIS, PC 
A03/MF AOI. ’File Number DE86012569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

Many areas of ecology, including biophysical ecology, em- 
phasize the importance of environmental variation for ecological 
processes and adaptation. In this paper, the author discussed two 
applications of the authors approach to studying stochastic environ- 
ments, which were based on linear filter theory, that emphasized 
that variations of an organism were the result of variation in envi- 
ronmental inputs, and the nature of the interaction of the organism 
with its environment. The two applications described were the 
thermal stress in Colias butterflies and the water budget of the 
pitcher leaves of the pitcher-plant, Sarracenia purpurea. 
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31991 (CONF- aera pp 1, Paper 

analysis for ecological data. Spotila, J.R. (State Univ. Col- 

a e at Buffalo, NY). 17 Jun 1985. NTIS, PC A03/MF AOl1. 
e Number TEBE 12569. 

From Animal energetics in extreme environments confer- 
ence; Buffalo, NY, USA (25 Mar 1985). 

This paper deals with the use of the time series analysis for 
ecological data. Many kinds of ecological data had been analyzed 
by using time series models. Microclimatological data, body tem- 
peratures obtained by the use of biotelemetry, and other types of 
data recorded continuously or periodically through some period of 
time have shared the common features of being serial in nature and 
being non-independent. Attempts to apply standard parametric sta- 
tistical techniques to this type of data were less than satisfactory be- 
cause of the problems of low numbers and the inability to meet re- 
quirements of independent data points. Researchers have ap- 
proached this problem for the case of telemetered body tempera- 
tures of fish by application of a new time series model developed 
recently for large sample tests of homogeneity of several autor- 
egressive processes. They have been able to distinguish between the 
behavioral thermoregulatory behavior of naive and native large- 
mouth bass in a reactor cooling reservoir on the Savannah River 
Plant. 


9) Time series 


31992 (CONF-8509395—Vol.1, pp 359-364) Investiga- 
tion of heavy metal contamination of soil and plant in the 
overflow areas of the rivers Rhine and Sieg. Grupe, M.; 
Wiechmann, H. (Bonn Univ., Germany, F.R. Inst. fuer Bo- 
denkunde). 1985. (In German). NTIS (US Sales Only), PC 
A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

In the overflow areas of Rhine and Sieg river, soil and plant 
specimens have been taken in order to investigate interdependencies 
between heavy metal contamination in soil and plant. Ten sampling 
sites have been selected in the Rhine Aue, and eight in the Sieg 
Aue (greenlands), at different distances from the rivers. The pollu- 
tion conditions in the two river areas are significantly different. 
This leads to different types of bonding revealed by differently 
close correlations to soil constitutents. Heavy metals uptake by the 
plants in hardly any case has been found to be correlated with the 
overall heavy metals content in the Aue soils. From the fact that 
heavy metals contents in the Aue soils is opposite to contents in the 
plants it is expected that bonding types are different. Especially 
with zinc uptake, a dependence on the fraction bound to sesquiox- 
ide is suggested. There is a negative correlation between pH value 
and heavy metal uptake. 


31993 (CONF-8509395—Vol.1, pp 371-376) Ionic equi- 
librium in mineral soils of spruce stands with Ca, Mg, and K 
deficiencies detected by needle analysis. Hildebrand, E.E. 
(Forstliche Versuchs- und me Tag Baden-Wuert- 
temberg, Stuttgart, Germany, F.R.). 5. (In German). 
NTIS 3S Sales Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

The exchanger surfaces of mineral soils of the rhizosphere 
are characterised by the relationships between capacity parameters 
and intensity parameters. By comparison with results of needle 
analyses it is investigated whether this is a method of detecting and 
defining site properties of interest with regard to plant nutrition and 
ecological emission impacts. The results of ionic equilibria of Ca/Al 
and Mg/AI show a stronger discrimination by the mineral soil of 
Ca and Mg with increasing acidification. Only with the onset of 
protonisation of exchangers, Ca and Mg again are exchanged rela- 
tively more than Al. Also, the lattice-specific K-bonding positions 
in the sheet silicates are no longer effective. 
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31994 (CONF-8509395—Vol.1, Pp 447-452) H and Al 
ionic toxicity in seedlings of spruce beech trees. Rost-Sie- 
bert, K. (Goettingen Univ., Germany, F.R. Inst. fuer Bo- 
denkunde und Waldernaehrung). 1985. (In German). NTIS 
(US Sales Only), PC A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

The influence of aluminium and hydrogen on seedlings of 
spruce and beech trees was tested. Parameters as root growth, state 
of health, minerals content and production of dry matter were 
measured. The results are discussed and show that ion concentra- 
tions of hydrogen and aluminium, average for todays forest soils, 
reduce root growth, damage roots and disturb the uptake of Ca/sup 
2+/ and Mg/sup 2+/. 


31995 (CONF-8509395—Vol.1, pp ae — of the 
nitrogen cycle of two forest ecosystems in Harz and 
Mont-Morency Forest, Canada. Spiteller, M. cade en 
Univ., Germany, F.R. Inst. fuer Bodenkunde und Walder- 
naehrung). 1985. (In German). NTIS (US Sales Only), PC 
A20. File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

The influence of the climate and of air pollution on the ni- 
trogen circle of two forest ecosystems in the Federal Republic of 
Germany and Canada was studied. The results are discussed. 


31996 (CONF-8509395—Vol.1, pp 489-494) Buffering 


rung). . In German). NTIS (US Sales Only), PC A20. 
File Number DE87752323. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(1). 

It is shown that the cation surplus can be determined with 
sufficient accuracy from the alkalinity of plant ash. Investigations of 
the time-related cation surplus revealed great differences which 
depend on the acidity of the soil. Leaves and needles of trees grow- 
ing in acid soil have only low cation surplus, those of plants grow- 
ing in limy soil or in lime-fertilized soil have excess amounts 2-3 
times higher. This is thought to be due to a tendency of N-supply 
to the plant to be shifted towards nitrate. It also has been found 
that there is a close relationship between cation surplus and acid 
neutralisation capacity of the leaves extracts, which indicates that 
photosynthesis making parts of the plants which have high cation 
surplus also have a better potential to neutralise the acid taken up. 
Whether this property has a positive effect towards better resist- 
ance against gaseous air pollutants remains to be studied in greater 
detail. It can be said, however, that the results indicate a positive 
effect of chemical soil improvement, which enhances tree vitality. 


31997 ee eee oe an 2, pp 519-524) eae of a 
fluorine compound (NaF) on the nitrification process in the 
soil, Baum: er, M.; Ottow, J.C.G. (Hohenheim Univ., 
Stutt, y, F. R. Inst. fuer Bodenkunde und Stan- 
dortslehre). 1985. tin German). NTIS (US Sales Only), PC 
A21. File Number DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2). 

The effort of fluorides on nitrification was tested in laborato- 
ry experiments. The loamy soil was incubated under defined condi- 
tions in an athmosphere of a natrium/fluorid-air mixture. Oxygen, 
carbon dioxid, ammonium, nitrite and nitrate were measured. The 
results are discussed and show that in acid and sandy soils nitration 
could be hindered in account of the fluorides. 
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(CONF-8509395—Vol.2, pp 587-592) Using a mu- 
nicipal ruderal ecosystem for testing chemicals for their envi- 
ronmental impact. Kratz, W.; Wei , G. (Freie Univ. 
Berlin, Germany, F.R. Inst. fuer Tierphysiologie und 
or Zoologie). 1985. (In German). NTIS (US Sales 

y), PC A21. File Number DE87752322. 

From 2. annual meeting of Deutsche Bodenkudlichen Gesell- 
schaft; Goettingen, F.R. Germany (1 Sep 1985). 

Mitteilungen der Deutschen Bodenkundlichen Gesellschaft.; 
Vol. 43(2 

“i effect of cadmium on terrestrial ecosystems was tested 
in a typical urban ruderal ecosystem in Berlin. Litter decomposition 
was chosen to indicate cadmium toxicity. In litter bags with differ- 
ent mesh diameter the inhibiting effect of cadmium on the different 
litter decompositing organisms was proved. It could be shown that 
cadmium decreases the decomposition rate significantly. 


31999 (LBL—20345, pp 58-59) Peripheral changes of 
— hormone binding to serum proteins after short term 

ozone exposure. Fitzsimmons, S.L.; Clemons, G.K. Apr 
1986. NTIS, PC Al2/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Rats were exposed to 1 ppm ozone for 24 hr. Serum from 
experimental animals and controls was incubated with '*I-labelled 
and unlabelled thyroxine followed by autoradiography. The binding 
of T4 by rat thyroid binding globulin (TBG) was abolished after 
short term ozone exposure. The affinity of thyroxine binding pre- 
albumin (TBPA) for T4 was not reduced; however, there was a sig- 
nificant increase in the binding capacity of TBPA. Results suggest 
that the previously bound T4 was removed from circulation as a 
result of ozone exposure, creating more available binding sites. 


32000 (LBL—20345, pp 165) — lipid and lipoprotein 
concentrations following exposure to ozone. Vaughan, W.J.; 
Adamson, G.L.; Lindgren, F.T.; Schooley, J.C. Apr 1986. 
NTIS, PC A12/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The effects of exposure to ozone (Os) on concentrations of 
serum lipids and lipoproteins were investigated. Male and female 
guinea pigs were exposed to O; at 1 ppm for two weeks. Serum 
concentrations of cholesterol, triglycerides, low-density (LDL) and 
very-low-density (VLDL) lipoproteins were elevated after Os expo- 
sure, particularly in the males. During Os exposure the food intake 
per day decreased (for a constant body weight), suggesting that 
metabolic rate and possibly basal metabolic rate was lower. Lung 
wet weights increased during O; exposure by 87% for males and 
45% for females. When individual lung-weight/body-weight ratios 
were correlated with cholesterol and LDL values for the same 
animal, a high correlation is found for males suggesting that there 
may be a relationship between lipoprotein elevations and lung 
damage for males. Because elevated concentrations of lipids and li- 
poproteins in humans increase the risk of coronary heart disease 
(CHD), the lipoprotein results suggest that an epidemiological 
study of the incidence of CHD with metropolitan Os; levels may be 
warranted. 


32001 (LBL—20345, pp 203-206) Isolation of DNA frag- 
ments containing replication forks by two dimensional agarose 
gel electrophoresis. Cooper, P.K.; Ling, V. Apr 1986. NTIS, 
PC A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Escherichia coli is used as a model system to study DNA 
repair processes that promote survival after damage from alkylating 
agents and other processes that affect mutation resulting from such 
damage. In order to test the hypothesis that the induced incision 
repair process is able to repair this damage, a two-dimensional gel 
system has been developed that allows resolution of DNA frag- 
ments containing replication forks from the rest of the genome. 


32002 (LBL—20345, pp 209-210) Effects of alkylating 
carcinogens on human tumor cells in culture. Goth-Goldstein, 
R.; Hughes, M. Apr 1986. NTIS, PC Al2/MF A0O1. File 
Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The response of HeLa Mer* and Mer™ variants to N-methyl- 
N’-nitro-N-nitrosoguanidine (MNNG), ethylnitrosourea, methylni- 
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trosourea, and chloroethylnitrosourea (CNU) was studied during 
the year. Results show that the two characteristics of the Mer- phe- 
notype, hypersensitivity to akylating agents and inability to repair 
06-methylguanine, can be uncoupled, and indicate that 06-methy]l- 
guanine is not a lethal lesion. 


32003 (LBL—20345, pp 210-214) Carcinogenic potency. 
Gold, L.S.; Ames, N.; Magaw, R.I; Wright, C.; 
Schwalbe, J.; Backman, G.; Blumenthal, M.; Slone, T.H. 
Apr 1986. NTIS, PC Al2/MF AOl. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A Carcinogenic Potency Database is described that attempts 
to quantify and standardize the animal bioassay literature and to or- 
ganize it systematically. Included in the database is information 
about a variety of factors that are important in interpreting bioas- 
says, such as 1) the TDso and its statistical significance, 2) the spe- 
cies and strains that have been tested chronically, 3) the route and 
duration of compound administration, 4) the tumor types, 5) the 
proportion of animals with specific types of tumors in dosed and 
control groups, 6) the shape of the dose-response curve, and 7) the 
author's opinion about carcinogenicity. 


32004 (PB—87-172276/XAB) Fire toxicity scaling. 
Braun, E.; Levin, B.C.; Paabo, M.; Gurman, J.; Holt, T. 
(National Bureau of Standards, Washington, DC (USA). 
Center for Fire Research). Feb 1987. 198p. (NBSIR—87/ 
3510). NTIS, PC A09/MF AOl1. 

The toxicity of the thermal-decomposition products from 
two flexible polyurethane foams (with and without a fire retardant) 
and a cotton upholstery fabric was evaluated by a series of small- 
scale and large-scale tests single mock-up upholstery chair tests 
during smoldering or flaming decomposition. In addition other fire 
property data such as rates of heat release, effective heats of com- 
bustion, specific gas species yields, and smoke obscuration were 
measured. The degree of toxicity observed during and following 
the flaming tests (both large-scale room burns and the NBS Toxici- 
ty Tests) could be explained by a 3-Gas Model which includes the 
combined toxicological effects of CO, CO2, and HCN. Essentially, 
no animal deaths were noted during the thirty minute exposures to 
the non-flaming or smoldering combustion products produced in 
the NBS Toxicity Test Method or the large-scale room test. In the 
large-scale room tests, little toxicological difference was noted be- 
tween decomposition products from the burn room and a second 
room 12 meters away. 


32005 Changes in collagen metabolism and proteinolysis 
after repeated inhalation exposure to ozone. Pickrell, J.A.; 
Hahn, F.F.; Rebar, A.H.; Horoda, R.A.; Henderson, R.F. 
(Lovelace Inhalation Toxicology Research Institute, Albu- 


uerque, NM). Experimental and Molecular Pathology; No. 2, 
159-167(Apr 1987). 

To study the changes in collagen metabolism that occur in 
the pathogenesis of pulmonary fibrosis, female rats were exposed to 
0, 0.57, and 1.1 ppm ozone for 19 hr/day for 11 days and sacrificed 
12 or 60 days after initiation of exposure. The lungs of rats sacri- 
ficed at 12 days after initiation of exposure to 1.1 ppm had intersti- 
tial pneumonia characterized by a mixed inflammatory cell infil- 
trate, type II cell hyperplasia, and fibroplasia, a proliferation of the 
collagen-producing cells; increased cathepsin D and macrophage 
elastase activity, indicating macrophage-induced proteinolysis; a re- 
duced percentage of the increased collagen production that was ul- 
trafilterable, indicating a decreased rate of intracellular degradation 
of newly produced collagen prior to its secretion; and increased 
lavage fluid hydroxyproline, indicating turnover of extracellular 
collagenous matrix. Reduced intracellular collagen degradation cor- 
related directly with both increased net collagen production and fi- 
broplasia in rats exposed to 1.1 ppm ozone for 11 days. These 
changes preceded an increased total lung collagen and the develop- 
ment of modest fibroplasia and fibrosis in the alveolar duct regions 
by 60 days after the 1.1 ppm ozone exposure was initiated. 
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32006 Effect of acute ozone exposure on the proteinase- 
antiproteinase balance in the rat lung. Pickrell, J.A.; Greg- 
ory, R.E.; Cole, D.J.; Hahn, F.F.; Henderson, R.F. (Love- 
lace Inhalation Toxicology Research Institute, Albuquerque, 
NM). Experimenial and Molecular Pathology; No. 2, 168- 
179(Apr 1987). 

Lung disease may result from a persisting proteinase excess 
or a depletion of antiproteinase in pulmonary parenchyma. We in- 
vestigated the in vivo effect of a 48-hr exposure to ozone at 0.5, 
1.0, or 1.5 ppm on proteinase and antiproteinase activity of rat 
lungs. Elastase inhibitory capacities of serum, lung tissue, and 
airway washings were measured as indicators of antielastase activi- 
ty. Trypsin inhibitory capacity was measured using an esterolytic 
procedure. Proteinase was measured as radioactive release from a 
14C-globin substrate. The 48-hr exposures to Os at levels up to 1 
ppm produced concentration-dependent decreases of 35-80% of an- 
tiproteinase activities in serum and in lung tissue. However, expo- 
sure to 1.5 ppm Os resulted in no decrease in antiproteinase activi- 
ties. Acid proteinase activities (pH 4.2) were increased 65-120% by 
exposure to 1 or 1.5 ppm Os, which correlated with inflammatory 
cells noted histologically. At 1.5 ppm Os, pulmonary edema and 
hemorrhage were noted in histologic sections. These changes led to 
a flooding of the alveoli with up to 40 times normal protein levels 
and a greater than fivefold increase in airway antiproteinase. These 
data suggest that serum and soluble lung tissue antiproteinase activi- 
ty decreased upon exposure to low levels of ozone. However, if Os 
exposure is high enough to produce pulmonary hemorrhage, anti- 
proteinase may increase following serum exudation. These changes 
may be important in the development of ozone-induced lung dis- 
eases, especially emphysema. 


32007 Pulmonary effects and clearance of intratracheally 
instilled NisS2 and TiO. in mice. Finch, G.L.; Fisher, G.L.; 
Hayes, T.L. (Lawrence Berkeley Lab., CA). Environmental 
Research; 42: No. 1, 83-93(Feb 1987). Contract AC03- 
76SF00098. 

The effects and clearance of intratracheally instilled nickel 
subsulfide (NisS2) and titanium dioxide (TiO2) were compared. In- 
stilled NisS2 was acutely toxic to mice. Blood was recovered from 
the lungs during lavage, pulmonary polymorphonuciear leukocyte 
cell levels were increased, body weights decreased, and mice ap- 
peared clinically sick. These effects were in contrast to TiO2-in- 
stilled animals, which appeared similar to phosphate-buffered saline- 
instilled controls. The clearance of instilled particles from the lungs 
was examined for both NisS:- and TiO2-exposed mice. Particles 
were rapidly cleared to the gastrointestinal (GI) tract within 15 
min; this clearance was nonspecific for Ni or Ti and appeared to be 
due to the coughing reflex. Significantly less Ni was present com- 
pared with TiO. in mouse lungs at 3 and 7 days postexposure, with 
halflifes for the later clearance phase of 119 and 462 hr, respective- 
ly. Much of the early Ni lung burden was cleared to the GI tract, 
and Ni levels in the kidney and blood peaked at 1 hr. Longer-term 
Ni clearance rate constants were similar for lung, kidney, and blood 
and were consistent with the hypothesis that *Ni was first solubi- 
lized in the lung then transported through the blood. 


32008 Occupational exposure to coke oven emissions 
from 1979-1983. Keimig, D.G.; Slymen, D.J.; White, O. Jr. 
(Brookhaven National Lab., Upton, . Archives of Envi- 
ronmental Health; 41: No. 6, 363-367(Nov-Dec 1986). 
Breathing zone samples of benzene soluble fraction of total 
particulate matter (BSFTPM) were obtained for coke oven workers 
at a selected steel plant from 1979-1983. Analysis of the 1622 sam- 
ples collected for compliance with the 1976 OSHA coke oven emis- 
sions standard, indicated that there were significant differences in 
exposures to BSFTPM among the following variables: job classifi- 
cations, batteries where the employees were stationed, shifts during 
the work day, and years and quarters of the year when samples 
were collected. In comparison to studies conducted prior to 1976, 
exposures to SBFTPM in the current study are consistently lower 
for every job classification. However, even in 1983, a large percent- 
age of the workers in many of the sampled job classification. How- 
ever, even in 1983, a large percentage of the workers in many of 
the sampled job classifications had BSFTPM concentrations that 
were above 0.150 mg/m’, indicating that current engineering con- 
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trols and work practices are not sufficient to provide exposure 
levels below the recommended standard. 


32009 Phenoxy herbicides and chlorophenols as risk fac- 
tors for soft tissue sarcoma and non-Hodgkin's lymphoma. 
Woods, J.; Polissar, L.; Severson, R.; Heuser, L. (Battelle 
Human Affairs Research Center, Seattle, WA). American 
Journal of Epidemiology; 124: No. 3, 529(Sep 1986). (CONF- 
860694—). 


From Conference of the Society for Epidemiologic Re- 
search; Pittsburgh, PA, USA (11 Jun 1986). 

A population-based case-control study evaluated the rela- 
tionship between soft tissue sarcoma and non-Hodgkin's lymphoma 
and past exposure to phenoxy herbicides and chlorophenols in 
western Washington state. A major purpose of the study was to de- 
termine if the risk of cancer was elevated in relation to chemicals 
potentially contaminated with 2,3,7,8-tetra-chlorodibenzo-p-dioxin 
(TCDD). A total of 160 men with soft tissue sarcoma and 581 men 
with non-Hodgkin's lymphoma were group-matched with 694 ran- 
domly selected controls and were interviewed in person. Among 
the general population, no increased risks for either cancer were 
seen in relation to intensity or duration of past exposure to phenoxy 
herbicides or chlorophenols. Preliminary risk estimates for specific 
occupations that involve phenoxy herbicide or chlorophenol expo- 
sure included: farmer, herbicide formulator, applicator, forest spray- 
er, farmland sprayer, work in sprayed area, and work with or man- 
ufacture chlorophenyls. In addition, the risks of both soft tissue sar- 
coma and non-Hodgkin’s lymphoma were elevated among men 
with past exposure to varicus insecticides, organic solvents and 
metals, and among those with preexisting compromise of the 
immune system. Multivariate studies are in progress to ascertain the 
contribution of diverse factors to the risks of soft tissue sarcoma or 
non-Hodgkin’s lymphoma in association with phenoxy herbicides, 
chlorophenols, and/or TCDD. 


32010 Benzene hematotoxicity and leukemogenesis. 
Cronkite, E.P. (Brookhaven National Lab., Upton, NY). 
Blood Cells; 12: 129-137(1986). 

Benzene is ubiquitous and accepted as a human carcinogen 
by regulatory agencies. Proposed regulations assume without proof 
that the carcinogenic response to benzene exposure is one hit im- 
plying a linear with no threshold. There is no solid experimental 
proof for this concept. This research involves exposure of CBA/Ca 
male mice to benzene vapor in varying concentrations. Exposure to 
300 ppm 6 hrs/day, 5 days/week, for 16 weeks is highly leukemo- 
genic. Exposure for the same time to 100 ppm is also leukemogenic. 
Concentrations from 25 ppm to 400 ppm 6 hrs/day, 5 days/week, 
for 10 exposures produce an increasing lymphopenia. Exposure to 
100 ppm for the same exposure time produces anemia, decrease in 
stem cell content of marrow, and marrow cellularity. Further dose- 
effect studies are required to test the one hit hypothesis and to de- 
termine whether the same integral dose of benzene administered 
over variable exposure has the same or different biological re- 
sponses. It is of concern that biologic effects are observed at 25 
ppm only 2.5 times the present permissible time-weighted average 
exposure during a working day and research by others has demon- 
strated an effect (noncarcinogenic) at 10 ppm. 18 references, 1 
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32011 (AD-A—177677/2/XAB) Low-intensity magnetic 
fields alter operant behavior in rats. Final report. Thomas, 
J.R.; Schrot, J.; Liboff, A.R. (Naval Medical Research Inst., 
Bethesda, MD (USA)). 1986. 11p. (NMRI—86-85). NTIS, 
PC A02/MF AO1. 

Pub. in Bioel Vol. 7, 349-357(198 

Rats pron yey pinay field ee a a etostatic 
field (about half the geomagnetic field) for rs min consistently ex- 
hibited changes in the rate pattern of responding during the differ- 
ential reinforcement of low-rate (DRL) component of a multiple 
fixed-ratio DRL reinforcement schedule. By contrast, there were 
no measurable changes following exposure to the static field alone 
or to the oscillating field alone, even with a 10-fold increase in in- 
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tensity. A cyclotron-resonance mechanism is suggested as a possible 
explanation for the observation that weak static magnetic fields 
modify the response of in vitro brain tissue to low-frequency mag- 
netic fields. The choice of static field intensity B/sub o/ and fre- 
quency nu in this study follows from the cyclotron-resonance con- 
dition nu = (1/2 pi)(q/m) B sub o, for singly charged lithium, an 
element in extensive use in the clinical treatment of affective disor- 
ders in humans. This researcii is consistent with a cellular cyclo- 
tron-resonance mechanism and tends to imply a functional depend- 
ence of behavior on the geomagnetic field. 


32012 (AD-A—177817/4/XAB) Fundamental studies in 
the molecular basis of laser-induced retinal damage. Annual 
report (Final), 1 March 1979-15 March 1985, Lewis, A. 
(Cornell Univ., Ithaca, NY (USA). School of Applied and 
— Physics). Apr 1985. 80p. NTIS, PC A05/MF 


This report describes the advances made in work for the 
Ocular Hazards Program. Research saw seen the first application of 
femtosecond lasers to the visual system. IT was discovered that 
anions can activate visual photoreceptors in the dark. One anionic 
activator is the commonly used dental agent fluoride. The data on 
in-vitro preparations indicate that these anions modulate photore- 
ceptor biochemistry and may effect photoreceptor sensitivity. The 
image of various elements in photoreceptors and adjacent tissues 
were identified. The spatial images should play important roles in 
extending our understanding of the fundamental mechanisms of 
laser damage. Complementary techniques have been developed to 
view, in light microscopy, actin filaments in photoreceptors. The 
staining procedures developed can be applied to study the laser- 
damaged retina. The protective nature of oil droplets in the turtle 
has been studied. Data demonstrating rapid mechanical motions in 
vertebrate photoreceptors was obtained. Such rapid mechanical 
motions, which parallel electrophysiological responses in the cell, 
may lie at the very basis of photoreceptor function. Laser-damage 
mechanisms should be reevaluated in terms of this new data. The 
effect of laser light on these newly discovered mechanical motions 
will surely lead to new and improved understandings of low-level 
laser ocular hazards. 


32013 (AD-A—955212/6/XAB) a of low-intensity 
microwave radiation on mammalian components, 
Annual summary report No. 3, 1 July 1974-30 June 1975. 
Cleary, S.F. (Virginia Commonwealth Univ., Richmond 
(USA). Dept. of Biophysics). Jun 1975. 45p. NTIS, PC 
A03/MF AOl1. 

No abstract available. 


32014 (LBL—20345, pp 28-29) Biological effects of 
static magnetic fields. Budinger, T.F.; Bristol, K.S.; Carpen- 
ter, D.A.; Garbutt, P.A.; Wong, P.D.C.; Yen, C.K. Apr 
1986. NTIS, PC A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A study is reported involving 792 individuals from scientists 
and technicians at seven national laboratories who have been occu- 
pationally exposed to magnetic fields of at least 5 G in strength for 
8000 G-hr during their working careers. Studies of latent effects 
from acute and very high exposures involve subjects who have 
worked in fields greater than 400 G at facilities such as the calu- 
trons at Berkeley and Oak Ridge during World War II. In addition, 
individuals involved in calibrating large magnets and individuals ex- 
posed to very high fields around bubble chambers are included in 
this high-field exposure population. The number of individuals with 
diseases from 20 categories are presented for exposed and control 
populations. No significant increase or decrease in prevalence of 
diseases was found. Quality checks on the data have been complet- 
ed and will be published later. 


32015 (LBL—20345, pp 60-67) Biological effects of mag- 
netic fields. Tenforde, T.S.; Gaffey, C.T.; Liburdy, R.P.; 
Levy, L. Apr 1986. NTIS, PC A12/MF A01. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The following program of research is reported: of sensitive 
electrical recording techniques to detect functional alterations in 
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the cardiovascular, neural and visual systems of laboratory animals 
during exposure to magnetic fields; continuous monitoring of physi- 
ological and behavioral variables in rodents exposed to a 1.5-T sta- 
tionary magnetic field; and use of a superconducting magnet (capa- 
ble of producing fields up to 9T) for biological research with cells, 
tissues and small mammals that will provide essential data for the 
assessment of the effects of medical applications of NMR. 


$2016 (LBL—20345, pp 68-70) Microwave stimulated 
drug release from liposomes. Liburdy, R.P. Apr 1986. NTIS, 
PC A12/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Resuits of studies are reported which demonstrate that 
microwaves can interact with phospholipids in membrane bilayers 
to increase liposome permeability below T/sub c/. This phenome- 
non occurs in the absence of membrane protein and does not in- 
volve gross bilayer disruption; this latter fact suggests that a pore- 
formation event occurs. One way microwaves might accomplish 
this is by physically exciting phospholipid rotational/vibrational 
motion to trigger a phase transition; phospholipid acyl chains are 
reported to exhibit rotational motion with relaxation frequencies in 
the microwave range during phase transitions. Although the exact 
molecular mechanism responsible for microwave-stimulated che- 
motherapeutic drug release is at present unknown, this interaction is 
modulated by chemical factors. Both plasma and oxygen potentiate 
drug release, whereas antioxidants inhibit it. This latter observation 
strongly suggests that free-radical formation plays a role in modu- 
lating this interaction. 


32017 (NEI-NO—17) Power transmission lines and birds. 
Aalbu, Oe. (Trondheim Univ. (Norway)). Dec 1983. 58p. 
(In Norwegian). NTIS (US Sales Only), PC A04/MF AOI. 
File Number DE87752031. 

This report is a survey based on literature studies, of the re- 
lationship between power transmission lines and birds with empha- 
on bird mortality due to collisions and electrocution. Chances of 
birds colliding with power lines depend on many factors, light and 
weather conditions, flying activity in the area, line position in the 
terrain - its construction and level above the earth - being the most 
important. The most influential factors for each species are activity 
patterns, way of flying and maneuvring capacity. Electrocution 
occurs mainly at the smaller distribution lines and particularly with 
those earthed and with steel and/or transformer poles. The most 
exposed species seem to be swans and certain daytime birds of 
prey, owls and gallinaceous birds. As to measures to reduce bird 
deaths connected with power lines the authors suggest the use of 
cables for lines of relatively low voltage. Lines transporting at 
higher voltages may be favourably streched and/or marked. Elec- 
trocution may be avoided by using other types of poles or modify- 
ing already excisting types. Solutions will depend on local condi- 
tions. 91 references, 6 tables, 12 drawings, 1 photo. 


32018 (PB—87-157640/XAB) Investigation of radiofre- 
quency radiation levels at the US Forest Service Mt. Elden 
lookout tower, Flagstaff, Arizona, May 1, 1986. (Office of 


Radiation Programs, Las Vegas, NV (USA)). May 1986. 


Sip. NTIS, PC A04/MF A011. 

The Mt. Elden fire lookout tower, operated by the U.S. 
Forest Service, is situated amidst 52 antennas of various types, 
some of which are used for communications and broadcasting pur- 
poses. The associated transmitters operate at frequencies ranging 
from 57 MHz to 6.8 GHz. Because of the proximity of the tower to 
sO many antennas, the Forest Service became concerned over the 
possibility of high-level radiofrequency (RF) radiation levels that 
might be present in the cab of the lookout tower and the RF expo- 
sure that would result when the tower was occupied by Forest 
Service personnel during the fire season. At the request of the 
Forest Service, EPA made broadband and narrowband field- 
strength measurements at the Mt. Elden facility. The results of the 
study indicate that whole-body exposure levels in the cab of the 
tower and in the living quarters at the base of the tower are typi- 
cally less than 50 uW/cm2 which is substantially lower than the 
limits (1000 uW/cm2). 
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32019 Electric power use and breast cancer: a hyptothe- 
sis, Stevens, R.G. (Pacific Northwest Lab., Richland, WA). 
American Journal of Epidemiology; 125: No. 4, 556-561(Apr 
1987). Contract AC06-76RL01830. 

It is the purpose of this paper to present the hypothesis that 
use of electric power may increase risk of breast cancer. The hy- 
pothesis is based on experimental evidence that shows an effect of 
light and extremely low frequency electric and/or magnetic (ELF) 
fields on pineal melatonin production, and on the relationship of 
melatonin to mammary carcinogenesis. A brief discussion of the ep- 
idemiology of breast cancer will be followed by a description of the 
experimental foundation for the hypothesis. 20 references, 1 figure. 
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(CONF-8510249—Vol.1, pp 35-48) Current status 
war future of Japanese earth observation satellite programs. 
Mori, M.; Ishida, C. (National Space Development Agency 
of Japan, Tokyo). 1985. NTIS, PC A24/MF AOl. File 
Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The National Space Development Agency of Japan 
(NASDA) is progressing with the development of two remote sens- 
ing satellites. This first satellite is marine observation oriented 
MOS-1, Marine Observation Satellite, which will be launched by 
N-II launch vehicle in 1987 into sun-synchronous orbit at 909 km. 
The second satellite is land applications oriented ERS-1, Earth Re- 
sources Satellite, which will be launched by its new-generation H-I 
launch vehicle in 1991 into sun-synchronous orbit at 568 km. The 
current status and future of Japanese remote sensing satellite pro- 
grams are described in this paper. 6 figures, 2 tables. 


32021 (CONF-8510249—Vol.1, pp 49-66) International 
tributi vironmental satellite 


coordination of and con’ ions to en 

programs. Shaffer, L.R. (National Oceanic and ae 
Administration, Washington, DC). 1985. NTIS, PC A24/ 
MF AO1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Remote sensing of the earth, its atmosphere, and its oceans, 
is inherently an international activity. The characteristics examined 
are not contained by political boundaries, nor are the capabilities to 
acquire and make use of the necessary data within the reach of any 
single nation. As such, NOAA has established and supports a wide 
range of international cooperative activities related to remote sens- 
ing of the environment. These activities include coordination of sat- 
ellite plans among various satellite operators; contributions of in- 
struments from foreign governments to fly on NOAA satellites; ar- 
rangements for direct reception or data from NOAA satellites at 
ground facilities around the world; NOAA reception of data from 
foreign satellites; and exchange of satellite-derived and ground 
based observations. 


32022 (CONF-8510249—Vol.1, pp 227-236) Adaptation 
of multisource remotely sensed data for hydrologic modeling. 
Johnson, E.R.; Peck, E.L.; Krajewski, W.F. (NOAA, Silver 
Spring, MD). "1985. NTIS, PC A24/MF AO0O1. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A summary of a long-term study on the suitability of remote 
sensing capabilities for use in hydrologic models is reported. Seven 
hydrologic models used by government agencies were investigated. 
Also, six remote sensing capabilities were considered (precipitation 
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estimates were not included). The effect of the models’ structure 
and their impact on the applicability of remotely sensed information 
are discussed. A method of combining remotely sensed data with in 
situ collected observations is described and discussed. Particular at- 
tention is also given to the problem of updating the states of the 
models using remotely sensed information. The general results of 
the study indicate remote sensing information has only limited 
value for use with the hydrologic models in their present form. The 
usefulness of the remote sensing information would be greatly en- 
hanced with minor modification of the models. 16 references, 3 fig- 
ures. 


32023 (CONF-8510249—Vol.1, pp 237-256) Ice sheet to- 
pography and internal characteristics from microwave and 
radar measurements. Hodge, S.M. (Geological Survey, 
Tacoma, WA). 1985. NTIS, PC A24/MF A01. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Satellite radar altimetry and very-high-' frequency (VHF) 
radar sounding are very important remote sensing techniques for 
the study of the Antarctic and Greenland ice sheets. This paper de- 
scribes the major scientific results which have been found by using 
them, as well as their scientific limitations and relevance to ice 
sheet dynamics. Radar sounding, in particular, is indispensable to 
polar glaciology, not only because it provides the most crucial data 
of all, the ice thickness, but also because it has yielded a wealth of 
unexpected information, such as flow tracers, presence or absence 
of liquid water at the bed, and evidence of past volcanism. 40 refer- 
ences, 7 figures. 


32024 (CONF-8510249—Vol.1, pp 269-280) Advances in 


synthetic aperture radar sensor technology. Caro, 
E.R.; Ruzek, M. (California Institute of Technology, Pasa- 
dena). 1985. NTIS, PC A24/MF AOl. File "Sastes 
DE87006268. 
From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 
NASA launched its first spaceborne synthetic aperture radar 
(SAR) aboard Seasat in 1978. This event marked a significant step 
in extending the technology of high resolution radar mapping from 
airborne platforms to an orbiting spacecraft. Since then, there have 
been two SAR missions on the Space Shuttle. Columbia carried the 
Shuttle Imaging Radar-A (SIR-A) as part of the OSTA-1 payload 
on its second flight in November 1981. This was followed by SIR- 
B which was carried by on flight 41-G in October 1984 
as part of the OSTA-3 payload. SIR-B is scheduled to fly again as 
the first NASA payload to be launched out of Vandenberg Launch 
Site in March 1987. Work is currently under way at the Jet Propul- 
sion Laboratory on the next generation SAR under the SIR-C 
project which was recently approved by NASA. Some preliminary 
studies are also being conducted on a SAR for the EOS Polar plat- 
form. This paper describes the advances in technology which have 
been made the evolution of a sophisticated high resolution micro- 
wave imager possible. 9 figures. 


(CONF-8510249—Vol.1, pp 289-298) Operational 

control at Earthnet Landsat stations to be included in 

proceedings of symposia on remote sensing of environ- 

ment. Oriol-Pibernat, E. (European Space Agency, Rome, 

Italy). 1985. NTIS, PC A24/MF AOl. File Number 

DE87006268. 

From 19. international symposium on remote sensing of envi- 
———— MI, USA (21 Oct 1985). 

An operational quality control system has been implemented 
at the European Space Agency Landsat stations, Earthnet Program 
Office, which checks in an automatic way the main characteristics 
of every single product before distribution to the users. At the same 
time, a record is kept in the form of a database in order to be able 
to trace back any identified problem or define statistically the per- 
formance of the sensors (TM and MSS). The algorithms used are 
described together with a definition of the thresholds set for every 
parameter. Examples of the behavior of such parameters are pre- 
sented and some considerations about the usefulness of the ap- 
proach are given to justify its implementation. 2 references, 6 fig- 
ures, 3 tables. 
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32026 (CONF-8510249—Vol.1, pp 311-322) SIR-A and 
Landsat MSS observations of eolian sand deposits on the Al 
Labbah plateau, Saudi Arabia. Berlin, G.L.; Tarabzouni, 
M.A.; Sheikho, K.M.; Al-Naser, A. (Geological Survey, 
Flagstaff, AZ). 1985. NTIS, PC A24/MF A01. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

SIR-A radar and computer-enhanced Landsat MSS images 
were evaluated in terms of their ability for providing useful infor- 
mation about a complex eolian sand environment in northern Saudi 
Arabia. Results demonstrate that the two images show complemen- 
tary information. For example, distinct tonal signatures on the SIR- 
A image identify thick sand deposits (minimum depth of about 3.1 
m) and areas where subsurface imaging occurred through a rela- 
tively thin sand sheet deposit. Measurements from 86 test holes bot- 
tomed at the sand/bedrock interface indicate the SIR-A incident 
beam penetrated the sand sheet to a depth of 1.24 m. The MSS 
image enabled us to distinguish between sand covered and exposed 
bedrock surfaces and to determine which eolian bedforms have 
topographic undulations. 9 references, 9 figures, 1 table. 


32027 (CONF-8510249—Voi.1, pp 381-392) AVHRR 
channel 3 noise analysis and filtering for earth surface param- 
eters retrieval. Ricottilli, M.; Pierdicca, N.; Pauri, F. (Tele- 
spazio, Rome, Italy). 1985. NTIS, PC A24/MF AO1. File 
Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A detailed analysis of the noise affecting the NOAA-7/ 
AVHRR channel 3 (3.7 micron) data has been performed and dif- 
ferent filtering techniques applied in order to recover the informa- 
tion content. Noise components have been identified and the related 
effects both on the image data and calibration coefficients investi- 
gated. Among different filtering methods examined in the present 
paper a procedure based on the similarity of channel 3 and channel 
4, under favorable atmospheric conditions, seems to give acceptable 
results, especially for images collected over the sea. Since also the 
calibration data are affected by noise, a methodology has been de- 
veloped in order to estimate the correct calibration coefficients to 
be applied for surface temperature retrieval. 11 references, 9 fig- 
ures, 1 table. 


32028 (CONF-8510249—Vol.1, pp 423-432) Geometric 

detection in Daedalus ATM data. Struthers, H.E.; Pen- 
dock, N.E. (Anglo American Corp., Marshalltown, South 
Africa). 1985. NTIS, PC A24/MP A0Ol. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

A remotely sensed scene usually contains one or more geo- 
metric shapes. This paper examines techniques that can be applied 
to digital remotely sensed data to facilitate shape detection. In par- 
ticular, they consider pyramidal reduction, segmentation, the 
Hough Transform and template matching. The time constraints in- 
volved in applying these techniques to a Daedalus airborne themat- 
ic mapper scene are also examined. 10 references, 3 figures, 1 table. 


32029 (CONF-8510249—Vol.1, pp 465-478) Discrimina- 
tion of granitoid rocks in the central Eastern Desert of Egypt 
using Landsat-MSS and SIR-A . Meneisy, M.Y.; El- 
Kassas, ILA. (Univ. of Qatar, Doha). 1985. NTIS, PC A24/ 
MF AO1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

This work presents a case study of applying spaceborne 
multisensor observations from Landsat-MSS and SIR-A images to 
acquire regional geological information that could be used in the 
discrimination of the main types of granitoid rocks in the central 
part of the Eastern Desert of Egypt. Photogeological interpretation 
has been carried out on different photographic products by visual 
techniques, corroborated by field observations and by correlation 
with available data from published maps and literature. The two 
main groups of granitoid rocks distinguished on Landsat-MSS and 
SIR-A images of the studied area are: the older (synorogenic) gran- 
itoids and the younger (late-to post-orogenic) granitoids. This is 
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confirmed by field, petrographic, geochemical and geochronologi- 
cal data. 18 references, 6 figures, 1 table. 


$2030 (CONF-8510249—Vol.1, pp 523-532) Comparative 
field study of spectroradiometers and radiometers as used in 
geologic mapping of a porphyry copper at Yerington, Nevada. 
Yamaguchi, Y.; Lyon, R.J.P. (Stanford Univ., CA). 1985. 
NTIS, PC A24/MF AO01. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Two different field spectroradiometers, GER’s IRIS and 
GEOSCAN’s PFS, were compared over the range 0.4 - 2.5 pm, 
with respect to spectral resolution and measurement time. Standard 
minerals and hydrothermally-altered rocks of the Yerington Dis- 
trict, Nevada were measured by using both the IRIS and the PFS. 
These spectra showed good intercorrelation for major spectral fea- 
tures, but also had differences due to their different spectral resolu- 
tions. The IRIS, with its higher spectral resolution, can provide de- 
tailed spectral features. The PFS, with a relatively lower resolution 
and a much shorter scan time, cannot show these subtle features. 
However, it gives spectra with enough quality to identify certain 
kinds of minerals in real time in the field. 2 references, 8 figures, 1 
table. 


32031 (DOE/NV/10322—8) Selected stratigraphic con- 
tacts for drill holes in LANL [Los Alamos National Labora- 
tory] use areas of Yucca Flat, NTS [Nevada Test Site]. Drel- 
lack, S.L. Jr.; Cavazos, A.P. (Fenix and Scisson, Inc., Mer- 
cury, NV (USA)). Sep 1986. Contract AC08-84NV 10322. 
44p. NTIS, PC A03/MF AOI; 1; GPO Dep. File Number 
DE87008933. 

This report is a compilation of selected stratigraphic contacts 
in drill holes in areas of Yucca Flat, Nevada Test Site (NTS), used 
by the Los Alamos National Laboratory (LANL). Data presented 
for each drill hole includes the following: (1) hole name; (2) total 
depth (TD) of drill hole at completion of drilling; (3) depth below 
surface to selected stratigraphic contacts; and (4) ground level ele- 
vations, above mean sea level (MSL), at drill hole site. 


32032 (LA-UR—87-1370) Measurement of cosmogenic 
36C1/Cl in young volcanic rocks: An application of accelera- 


tor mass spectrometry in geochronology. Leavy, B.D.; Phil- 
lips, F.M.; Elmore, D.; Kubik, P.W. (Los Alamos National 
Lab., NM (USA); New Mexico Inst. of Mining and Tech- 
nology, Socorro (USA). Dept. of Geoscience; Rochester 
Univ., NY (USA). Nuclear Structure Research Lab.). 1987. 
Contract W-7405-ENG-36. 10p. (CONF-8704112—2). 
NTIS, PC A02/MF A0i1; GPO Dep. File Number 
DE87009004. 

From 4. international symposium on accelerator mass spec- 
trometry; Ontario, Canada (27 Apr 1987). 

We have measured **C1/Cl ratios in a number of young vol- 
canic rocks in order to test the feasibility of using **Cl buildup as a 
geochronometer for materials less than about 700,000 years old. All 
of the analyzed rocks have been dated independently using K-Ar or 
other radiometric dating methods and have exposure histories that 
are known or can be reasonably assumed. Measured **C1/CI ratios 
in these rocks are in good agreement with the calculated in-situ 
%6C] buildup curve. These analyses indicate that AMS measurement 
of Cl buildup in young rocks is a potentially powerful new 
method for dating materials that had previously been undatable, 
and as such will have broad applications in volcanology, tectonics, 
geophysics, and Quaternary research. 


32033 (LBL—21442-Rev.) Well test analysis in 
media. Karasaki, K. (Lawrence Berkeley Lab., CA (USA)). 
Apr 1987. Contract AC03-76SF00098. 259p. NTIS, PC 
A12/MF A01; 1; GPO Dep. File Number DE87009634. 
The behavior of fracture systems under well test conditions 
and methods for analyzing well test data from fractured media are 
investigated. Several analytical models are developed to be used for 
analyzing well test data from fractured media. Numerical tools that 
may be used to simulate fluid flow in fractured media are also pre- 
sented. Three types of composite models for constant flux tests are 
investigated. These models are based on the assumption that a frac- 
ture system under well test conditions may be represented by two 
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concentric regions, one representing a small number of fractures 
that dominates flow near the well, and the other representing aver- 
age conditions farther away from the well. Type curves are pre- 
sented that can be used to find the flow parameters of these two 
regions and the extent of the inner concentric region. Several slug 
test models with different geometric conditions that may be present 
in fractured media are also investigated. A finite element model that 
can simulate transient fluid flow in fracture networks is used to 
study the behavior of various two-dimensional fracture systems 
under well test conditions. A mesh generator that can be used to 
model mass and heat flow in a fractured-porous media is presented. 


32034 (NP—7900688) Genesis of base-metal sulfide de- 
posits, Alabama Piedmont: Final report for the 1985-1986 
SOMED [School of Mines and Energy Development] project 
year. Lesher, C.M. (Alabama Univ., University (USA). 
Dept. of Geology). 18 Mar 1987. 58p. SOMED, Box 6282, 
Univ. of Alabama, Tuscaloosa, AL 35487. File Number 
T187900688. 

The best characterized massive sulfide deposit in the North- 
ern Alabama Piedmont is the Stone Hill deposit, one of several 
small Fe-Cu-Zn deposits and prospects associated with metasedi- 
mentary and metavolcanic rocks of the Ashland Supergroup. The 
Fe-Cu-Zn sulfide mineralization in the Stone Hill district is hosted 
by thin felsic schist horizons within the Ketchepedrakee amphibo- 
lite, along the contact between metasediments of the Mad Indian 
and Poe Bridge Mountain Groups. Associated lithologies include 
garnetites, tremolite-chlorite rocks, and oxide facies iron-forma- 
tions. The mineralized felsic schists and garnetites are of very limit- 
ed stratigraphic extent, generally occur within the interpreted 
upper part of the amphibolite, and normally exhibit gradational 
contacts with enclosing amphibolites. The mineralized felsic schists 
contain enigmatic grains and polycrystalline aggregates of quartz 
+- feldspar +- amphibole +- mica that probably represent boudin- 
aged quartz-feldspar segregations, but it is impossible to completely 
preclude an origin as recrystallized clastic sedimentary particles, re- 
crystallized and deformed igneous phenocrysts, or cataclastic parti- 
cles. Multivariate statistical analyses and mass balance calculations 
suggest that the mineralized felsic schists and garnetites are hy- 
drothermally-altered, metamorphosed equivalents of the amphibo- 
lites, consistent with the field relationships. Interpretation of the 
Ketchepedrakee amphibolite as an ocean floor basalt, the mineral- 
ized felsic schists and garnetites as hydrothermally-altered variants, 
and the enclosing graphitic and garnetiferous schists as flysch-type 
sediments suggests that the rocks of the Stone Hill district were de- 
posited along a rifted continental margin. The close association of 
mineralization and hydrothermal alteration indicates that a proximal 
volcanogenic model is most appropriate for the massive sulfide de- 
posits in this area. 
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32035 (CONF-8510249—Vol.1, pp 87-94) Spectroradio- 
metric transforms and data compression. Malila, W.A.; Crist, 
E.P. (Environmental Research Institute of Michigan, Ann 
Arbor). 1985. NTIS, PC A24/MF AOl. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The process by which raw signals from space-borne sensors 
are converted to radiometrically calibrated, stable, and usable data 
includes many different and important elements. This paper dis- 
cusses the overall goals of such pre-processing, as well as discuss- 
ing, in general terms, the specific steps in the overall process. la 
particular, techniques aimed at correction of instrument effects, or 
of effects related to observation conditions, are considered. In addi- 
tion, techniques by which sensor data can be transformed and/or 
compressed, for purposes of enhanced interpretability or reduced 
data volume, are discussed. References are provided from which 
more detailed information pertaining to these topics can be ob- 
tained. 17 references. 
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32036 (CONF-8510249—Vol.1, pp 95-104) Preprocess- 
ing for multi-source data integration. Ahern, F.J. (Canada 
Center for Remote Sensing, Ottawa, Ontario). 1985. NTIS, 
PC A24/MF AO1. File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Thorough radiometric preprocessing requires relative and 
absolute calibration of the sensor, atmospheric correction, and cor- 
rection for illumination, including topographically induced effects. 
Although relative sensor calibration has become very reliable, prob- 
lems remain with absolute calibration. Spatial preprocessing is far 
more application-dependent than geometric or radiometric prepro- 
cessing. Ancillary data (which can be supplied from geographic in- 
formation systems) can greatly aid the extraction of information 
from remotely sensed data. In many cases it will be convenient for 
the user to receive the ancillary data together with remotely sensed 
data, properly registered and appropriately resampled. Thus a wide 
variety of preprocessing options is available which can decrease the 
user burden by ensuring multi-sensor and multi-source data compat- 
ibility, offloading big number crunching chores, and providing con- 
venient access to ancillary information. These benefits all represent 
value added to the data product. 26 references, 1 table. 


(CONF-8510249—Vol.1, pp 105-120) Applications 

geocoded imagery. Laverty, I.; MacDonald, J.; Cihlar, J. 

(MacDonald Dettwiler & Associates Richmond, British Co- 

lumbia). 1985. NTIS, PC A24/MF AO0l. File Number 
DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

Geocoded imagery has been available on a limited basis for 
several years now, providing an opportunity to evaluate it in a vari- 
ety of applications. New systems currently being developed will 
soon make geocoded imagery more widely available. In this paper 
the authors examine the place of geocoding in image processing, 
and give examples of how it is being used to advantage in general 
and in a number of specific applications. The cost, benefits, and 
availability of geocoded data compared with lesser levels of geo- 
metric correction are assessed to help users evaluate its potential 
for them. Trends in remote sensing which will affect these trade- 
offs in the future are also discussed. 4 figures. 


32038 (CONF-8510249—Vol.1, pp 121-134) Trends in 
data structures in GIS. Crain, I.K.; MacDonald, C.L.; 
Comeau, M.A.; Rizzo, B.R. (Canada Land Data System, 
Ottawa, Ontario). 1985. NTIS, PC A24/MF AOl1. File 
Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

The practical application of computer-based geographic in- 
formation systems (GIS) is about twenty years old. During this 
period a surprisingly narrow diversity of data structures have been 
employed to represent and store the basic geographic elements 
(points, lines, and areas) and their inter-relationships. These struc- 
tures can be divided into two basic models - the raster model and 
the vector model. Within the raster model three basic structures are 
identified - matrix, run-length encoded and tree structures. Struc- 
tures in the vector model are subdivided into topological and non- 
topological classes. Trends in data structures are being driven by 
technology change and by evolving user requirements. The result is 
increased interest in advanced methods of compacting and repre- 
senting raster data such as quad-trees and in refinements of conven- 
tional topological vector structures which aid in complex queries. 
Ironically these demands are fueling a re-examination of some of 
the structures and data representation techniques used in the earliest 
GIS such as CGIS. 11 references, 7 figures. 


32039 (CONF-8510249—Vol.1, pp 141-150) USGS/Con- 
necticut 


geographic information system project. Nystrom, 
D.A.; Wright, B.E.; Prisloe, M.P. Jr.; Batten, L.G. (Geolog- 
ical Survey, Reston, VA). 1985. NTIS, PC A24/MF AOl. 
File Number DE87006268. 
From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 
In 1984 the US Geological Survey and the Natural Re- 
sources Center, Connecticut Department of Environmental Protec- 
tion, agreed jointly to test the use of an automated geographic in- 


formation system (GIS) to improve traditional methods of captur- 
ing, storing, updating, analyzing, and displaying mapped natural re- 
sources data. With GIS technology, mapped resource data and de- 
scriptive attribute data are converted to digital form. A GIS can 
selectively analyze the mapped data in conjunction with the at- 
tribute data and with other mapped data. A data base was devel- 
oped for an area in north-central Connecticut that encompasses the 
Broad Brook and Ellington 7.5-minute quadrangles. Four applica- 
tions were designed to evaluate the effectiveness of GIS technology 
to vertically and horizontally integrate data from a variety of 
sources and subsequently employ the integrated data in research, 
planning, management, and regulatory programs. The applications 
were: (1) industrial site selection model, (2) determination of 
groundwater availability for water utility development, (3) data 
base generation for 3-D ground-water model, and (4) 7-day/10-year 
low-flow water model. 1 figure, 1 table. 


32040 (CONF-8510249—Vol.1, pp 479-482) Monitoring 
of volcanic activities using satellite remotely sensed imagery. 
English, K.S.; Boswell, M.R. (Royal Aircraft Establishment, 
Farnborough, England). 1985. NTIS, PC A24/MF AOl1. 
File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

In April 1984, Pozzouli, a small highly populated town near 
Naples, Italy was suffering increasingly from earthquakes. Pozzuoli 
sits within the phlegraean fields caldera, an ancient volcanic explo- 
sion pit some 12 km across named Campi flegrei or translated fiery 
fields. A caldera is formed as a result of paroxysmal eruptions when 
the upper part of the volcanic cone is destroyed, or by the collapse 
of the unsupported rim following the ejection of large quantities of 
pyroclastics. In either event the cone is reduced in height but great- 
ly increased in circumference. Collapse volcanoes are very 
common, collapse of the floor occurs when the reservoir of molten 
magma issues through a side fissure instead of through the central 
vent. The floor of the crater having lost its underlying support 
caves in. The surrounding crater walls slump so widening the 
crater. This is thought to have happened at Campi flegrei approxi- 
mately 11,000 years ago. It was feared that pressure under the area 
was building up and could culminate in a volcanic eruption, the 
port area of the town was rising at an alarming 4mm per day. The 
National Remote Sensing Center at Farnborough was made aware 
of the problem and agreed to participate in a research project 
studying the feasibility of monitoring volcanic activity using satel- 
lite remotely sensed data. 


32041 (LBL—21985) Fracture detection using a grounded 
subsurface vertical electric dipole. Zhou, Q.; Lee, K.H.; 
Goldstein, N.E.; Morrison, H.F.; Becker, A. (Lawrence 
Berkeley Lab., CA (USA)). Aug 1986. Contract AC03- 
76SF00098. 32p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE87009279. 

In this paper we study the scattered magnetic field above the 
surface of the earth due to a buried sheet-like conductor excited by 
a grounded and oscillating vertical electric dipole (G.V.E.D.) in the 
earth. The significance of this technique for the detection of water- 
filled fractures is that there is no magnetic field in the air, assuming 
that the displacement current is negligible, so long as the G.V.E.D. 
source is buried in a layered half-space. If any signal is detected it 
must be due to the presence of a 2-D or 3-D inhomogeneity, such 
as a sheet-like conductor. Using a numerical modeling approach, 
we calculated the strength and anomaly shape of the secondary 
magnetic field from the sheet to determine a G.V.E.D. is a suitable 
source detecting a major conductive fracture zone. 


32042 (NUREG/CR—4936) An integrated geological, 
geophysical, and geochemical investigation of the major frac- 
tures on the east side of the New Madrid earthquake zone. 
Stearns, R.G.; Reesman, A.L. (Vanderbilt Univ., Nashville, 
TN (USA). Dept. of Geology; Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering). 
May 1987. 33p. NTIS, PC A03/MF AOi - GPO. File 
Number TI87900686. 

The eastern edge of the Mississippi Valley graben (Reelfoot 
rift) is a series of offset segments marked by offset “ridges” of grav- 
ity anomaly. The most prominent offsetting fault is the Dyersburg 
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line that is a least 60 miles long and cuts completely through the 
graben. The Dyersburg line is traced by earthquakes, the pattern of 
the geothermal gradient, offset gravity anomalies, and surface lin- 
ears. Composition of ground water from the Cretaceous McNairy 
Formation, the Eocene Wilcox and Claiborne formations, and Hol- 
ocene alluvium are all significant for the structure of the rift. 
Trends for some chemical species are parallel to the rift or the 
Dyersburg line (and probably the pre-Cretaceous Pascola arch). 
Barium and lithium show parallelism to both; strontium isotope 
ratios trend parallel to the rift whereas carbon isotope ratios trend 
parallel to the Pascola arch. Upward leakage along faults of miner- 
alized and high pressure water from the McNairy is the likely ex- 
planation for localized occurrence of mineralized water in younger 
aquifers. The best example is chloride water in Holocene alluvium 
on the Dyersburg line. Sodium bicarbonate waters could be candi- 
dates for igneous input. Sodium bicarbonate waters could be candi- 
dates for igneous input. Perhaps a more likely explanation is that 
they evovied by ion exchange between ground water and ferment- 
ing sediment containing sodium-rich clays and siderite. In central 
Tennessee, the Beech Grove lineament is shown to be non-tectonic. 
It could have originated as streams flowing parallel to NNE-trend- 
ing cuestas. Later, after downcutting, the streams still flow in the 
same aligned trend. 


32043 (PB—87-162533/XAB) Geophysical Monitoring 
for Climatic Change Number 14. Summary report 1985. 
Schnell, R.C. (National Oceanic and Atmospheric Adminis- 
tration, Boulder, CO (USA). Air Resources Lab.). Dec 
1986. 158p. NTIS, PC A08/MF A0Ol1. 

See also Summary Report 1984, PB—86-169661. 

At MLO, the major facilities change was construction of 
lava-diversion embankments. The diversion system, which hopeful- 
ly will never be tested, was designed to divert a flowing lava 
stream around the observatory. Upgrade of the lidar system contin- 
ued. It detected an enhanced stratospheric aerosol layer late in the 
year, presumably the result of the November eruption of Nevada 
del Ruiz in Columbia. A new solar radiation program was begun 
cooperatively with the University of Arizona. The program goal is 
to study 22-year variability in the solar constant as measurable at 
ground level. The programs include measurements of CO: from the 
flask network and observatories, total column ozone, ozone vertical 
distribution by ECC sonde and Umkehr technique, surface ozone, 
stratospheric water vapor by balloon soundings at Boulder, CFC-11 
and -12 and N20 from flask samples, stratospheric aerosols at MLO 
using lidar, aerosol light scattering and CN concentration, direct 
and diffuse solar radiation, meteorological variables, and chemistry 
of precipitation. 


32044 (UCID—19323-86, pp 127-139) Development of 
mechanisms 


yr peers modeling for evaluating the of collapse 

openings. Davis, B.C.; Chang, L.; Kutter, 
B. L. Dec 1986. NTIS, PC A08/MF AOl. File ” Number 
DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

Improved prediction of surface collapse above an under- 
ground cavity is important in many LLNL programs, including nu- 
clear testing. To improve predictive capability it is necessary to 
achieve a better understanding of the mechanisms involved in the 
process of collapse. Current research aims to develop the centrifuge 
technique for modeling mechanisms of underground collapse in soil. 
Adequacy of existing constitutive models of soil in relation to the 
problem of underground collapse will be evaluated. Using the cen- 
trifuge at U.C. Davis, the basic centrifugal modeling technique was 
developed and tested. The model included analytical modeling with 
the code NIKE2D. Initial results indicate that the effects of various 
important parameters can be identified. 


(UCRL—93291) Evaluation of the utility of a 
large spacing dipole-dipole borehole logging tool. Sweeney, J.; 
Harben, P. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1985. Contract W-7405-ENG-48. 16p. (CONF- 
850953—24). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87009588. 
From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 
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This paper presents a theoretical analysis of the potential of 
downhole dipole-dipole measurements. We first analyze simple ge- 
ometries and then evaluate various interpretation schemes based on 
simulation of field measurements. Finally, an assessment of the 
value of the proposed borehole tool is made in terms of usefulness 
to containment evaluation. 


32046 Signal detection techniques applied to the Chandler 
wobble. Gross, R.S. (Goddard Space Flight Center, Green- 
belt, MD). Journal of Geophysical Research; 90: No. B12, 
10,281-10,290(10 Oct 1985). 

A sudden excitation event of the Chandler wobble should 
induce the earth’s rotation pole to undergo damped harmonic 
motion. This type of motion has been searched for in the observa- 
tions of the Chandler wobble using techniques based upon the con- 
cept of a matched filter. Although the signal detection techniques 
used here were not sensitive enough to detect any such isolated 
sudden excitation events; the result that was obtained is consistent 
with a randomly excited model of the Chandler wobble. 16 refer- 
ences, 11 figures, 1 table. 
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REFER ALSO TO CITATION(S) 29999, 30001, 30133, 30155, 30167, 30171, 
30172, 30174, 30175, 31207 


32047 (LBL—23175) Hydrodynamics of a vertical hy- 
cc fracture. Narasimhan, T.N. (Lawrence Berkeley 

Lab., CA (USA)). 24 Mar 1987. Contract ACO03-76SF00098. 
94p. NTIS, PC A05/MF A0O1; 1; GPO Dep. File Number 
DE87009278. 

We have developed a numerical algorithm, HUBBERT, to 
simulate the hydrodynamics of a propagating vertical, 
fracture in an elastic porous medium. Based on the IFD method, 
this algorithm assumes fracture geometry to be prescribed. The 
breakdown and the creation of the incipient fracture is carried out 
according to the Hubbert-Willis theory. The propagation of the 
fracture is based on the criterion provided by Griffith, based on 
energy considerations. The deformation properties of the open frac- 
ture are based on simple elasticity solutions. The fracture is as- 
sumed to have an elliptical shape to a distance equal to the fracture 
height, beyond which the shape is assumed to be parallel plate. A 
consequence of Griffith's criterion is that the fracture must propa- 
gate in discrete steps. The parametric studies carried out suggest 
that for a clear understanding of the hydrodynamics of the hydrau- 
lic fracture many hitherto unrecognized parameters must be better 
understood. Among these parameters one might mention, efficien- 
cy. aperture of the newly formed fracture, stiffness of the newly 
formed fracture, relation between fracture aperture and permeabil- 
ity, and well bore compliance. The results of the studies indicate 
that the patterns of pressure transients and the magnitudes of frac- 
ture length appear to conform to field observations. In particular, 
the discrete nature of fracture propagation as well as the relevant 
time scales of interest inferred from the present work seem to be 
corroborated by seismic monitoring in the field. The results suggest 
that the estimation of least principal stress can be reliably made 
either with shut in data or with reinjection data provided that injec- 
tion rates are very small. 


32048 (SAND—86-2597C) Evaluating design procedures 
for structures in rock salt. Wawersik, W.R.; Morgan, H.S. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 1lp. (CONF-870625—3). 
NTIS, PC A02/MF AO1; 1; PO Dep. File Number 
DE87007391. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

” Validating design procedures for structures in salt masses 
can be accelerated by suitable laboratory or benchscale experiments 
where in situ loading conditions with inhomogeneous stress fields 
and heating are simulated, controlled, and repeated. Design valida- 
tions, especially data and model extrapolations, can also be support- 
ed by identifying microstructures as manifestations of the governing 
deformation processes. The laboratory tests described here use ex- 
ternally and internally pressurized, heated, thick-walled hollow cyl- 
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inders. Microstructural studies presented entail observations on 
rock salt after laboratory testing and on salt from around old mine 
workings. 


5804 Geochemistry 


32049 (DOE/UMT—0233) Geochemical investigation of 
UMTRAP 


designated site at Shiprock, New Mexico. Markos, 
G.; Bush, K.J. (Geochemistry and Environmental Chemis- 
try Research, Inc., Rapid City, SD (USA)). Sep 1983. Con- 
tract AC04-82AL18797. 66p. (GECR—825). NTIS, 
A04/MF A0O1; 1; GPO Dep. File Number DE85014476. 
This is one in a series of site specific geochemical investiga- 
tions performed on the inactive uranium mill tailings included in 
the Uranium Mill Tailings Remedial Action (UMTRA) Project. 
The objectives of the investigation are to characterize the geo- 
chemistry, to determine the contaminant distribution resulting from 
the former milling activities and tailings, and to infer chemical 
pathways and transport mechanisms from the contaminant distribu- 
tion. The results will be used to model contaminant migration and 
to develop criteria for long-term containment media such as a 
cover system which is impermeable to contaminant migration. This 
report assumes a familiarity with the iydrologic conditions of the 
site and the geochemical concepts underlying the investigation. The 
results reported are based on a sampling of waters and solid materi- 
al from the background, the area adjacent to the site, and the site. 
The solid samples are water extracted to remove easily soluble salts 
and acid extracted to remove carbonates and hydroxides. The 
waters, water extracts, and solid samples were analyzed for the 
major and trace elements. The report includes the methods of sam- 
pling, sample processing, analysis, and data interpretation. Major 
conclusions are: (1) no contamination of the San Juan River; (2) 
traces of tailings at the base of the bluff below the tailings; (3) sur- 
face contamination of uranium, vanadium, and associated trace 
metals in the drainage from the former ore storage area and in the 
flood plain below the upper tailings; (4) salts and associated trace 
metals migrate to the surface of the tailings; and (5) acid has pene- 
trated the soils below the tailings, however, the trace metals have 
precipitated at the tailings/soil interface. 32 refs., 20 figs., 6 tabs. 


32050 (UCRL—53698) Geochemical —— in the To- 
popah Spring ne of the Paintbrush Tuff: Evidence for 
eruption across magmatic interface. Schuraytz, B.C.; 
Vogel, T.A.; Tousbis L.W. (Lawrence Livermore Nation- 
al ta. CA ‘(USA)). 1 Jun 1986. Contract W-7405-ENG-48. 
60p. NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE87009223. 

The Topopah Spring Member of the Paintbrush Tuff in 
southern Nevada is a classic example of a compositionally zoned 
ash-flow sheet that is inferred to have resulted from eruption of a 
compositionally zoned magma body. Geochemical and petrographic 
analyses of whole-rock tuff samples indicate that the base of the 
ash-flow sheet and the dominant volume of erupted material are 
composed of crystal-poor high-silica rhyolite, with a gradational 
transition into overlying crystal-rich quartz latite at the top of the 
sequence. These compositional variations are consistent with a 
model of progressive eruption of a stratified magma body in which 
relatively cooler, crystal-poor high-silica rhyolitic magma overlay 
hotter, crystal-rich quartz latitic magma. Major and trace element 
chemical analyses of whole glassy pumices and analyses of coexist- 
ing ilmenite and magnetite phenocrysts from within the pumices 
provide closer approximations to the chemical and thermal gradi- 
ents within the inferred magma body. The magmatic gradients in- 
ferred from these data indicate that the transition from high-silica 
thyolitic to quartz latitic magma within the chamber was abrupt 
rather than gradational, with a distinct liquid-liquid interface sepa- 
rating the two contrasting magmas. Throughout the ash-flow sheet, 
individual pumice lumps with distinct and variable textural charac- 
teristics are present within outcrop, hand-sample, and thin-section 
scale. Within the lower portion of the ash-flow sheet, the individual 
pumices are all high-silica rhyolites with relatively small variations 
in trace-element composition and estimated quench temperatures, 
and thus are chemically similar to their associated whole-rock tuff 
composites. In contrast, the chemical variability among pumices 
within the uppermost quartz latite is as great as that of the entire 
ash-flow sheet. 
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32051 Development of the fetch-limited directional wave 
spectrum. Walsh, E.J.; Hancock, D.W. III; Hines, D.E.; 
Kenney, J.E. (NASA Goddard S Flight Center, Wal- 
lops Island, VA). Oceans; 820-825( 1982). 

The Surface Contour Radar (SCR) is a 36 GHz computer- 
controlled airborne radar which generates a false-color coded ele- 
vation map of the sea surface below the aircraft in real-time. After 
the data has been collected, non-real-time programs remove the air- 
craft motion through the use of accelerometer data and spply * a 
two-dimensional FFT to produce directional wave spectra. This 
system has been used to map the evolution of the fetch-limited di- 
rectional wave spectrum off the eastern seaboard. The flight lines 
were displaced both north and south of the Delaware Bay follow- 
ing the passing of a weather front. Analysis indicates that, in addi- 
tion to the waves aligned with the wind direction which grow with 
increasing fetch, there are other off-shore wave components whose 
directions significantly differ from the wind direction, and whose 
origin seems to be the mouth of the Delaware Bay. 6 figures. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 31653, 32020, 32021 


32052 (CONF-8510249—Vol.1, pp 257-268) Future sat- 
ellite systems for oceanic and cryospheric observations. Sher- 
man, J.W. III. (National Oceanic and Atmospheric Admin- 
istration, Washington, DC). 1985. NTIS, PC A24/MF AOl1. 
File Number DE87006268. 

From 19. international symposium on remote sensing of envi- 
ronment; Ann Arbor, MI, USA (21 Oct 1985). 

By 1991 satellite-derived oceanic data will increase by sever- 
al orders of magnitude compared to the present-day marine surface 
data collected by all sources. For surface winds and waves, the cur- 
rent daily global ocean data set consists of 2 to 4 thousand ship re- 
ports, but by 1990 the data level for winds will approach 4 million 
and for waves on the order of 120 thousand equivalent-data reports 
each day. This paper is a programmatic evaluation of the programs 
and satellites that will make possible this major increase in oceanic 
data. 2 references, 2 figures, 2 tables. 


64 PHYSICS I 


REFER ALSO TO CITATION(S) 32197 
6401 Astrophysics And Cosmology 


REFER ALSO TO CITATION(S) 31134, 32177, 32198, 32267 


32053 (AD-A—177426/4/XAB) High-resolution imaging 
detector for use with a soft x-ray telescope. Golub, L.; 
Kalata, K. (Smithsonian Astrophysical Observatory, Cam- 
bridge, MA (USA)). 1986. 9p. NTIS MF AOl1. 

Pub. in SPIE, Vol. 733(1986); Availability: Microfiche 
copies only. 

ya X-ray imaging and data analysis for studies of the 
solar corona has led to successes with grazing-incidence optics, cul- 
minating in the very productive Skylab. Currently an extremely 
high-resolution technique is being constructed utilizing multilayer 
coated optics for imaging in the soft x-ray regime. This technique 
has the ability to achieve good x-ray reflectivities at normal inci- 
dence; thus, very-high-quality imaging, possible down to the dif- 
fraction limit can be achieved. At the same time, the multilayer 
coating technique is inherently capable of moderate spectral resolu- 
tion of order lamtda/delta lambda + approximately 50-200. Be- 
cause of the requirements that must be met in an imaging detector 
for solar applications - small pixel size, large detector area and abili- 
ty to handle high count rates - the photographic emulsion has so far 
been the best available choice. Film has many limitations for space 
instrumentation, the most important of which are that it needs to be 
retrieved and that it has low detective quantum efficiency. Devel- 
opment has begun on a high efficiency electronic-detector system 
that appears able to meet all of the stringent requirements of coro- 
nal studies. The immediate goal is to construct a 2048 X 2048 
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system with pixel size of 5 micrometers, capable of handling count 
rates up to a few 100000 cts/s in the photon counting mode, and 
substantially higher rates in the A/D mode. The following will dis- 
cuss the present status of the development program and show some 
of the results. 


32054 (AD-A—177503/0/XAB) Ionospheric convection 
signatures observed by DE (Dynamics Explorer) 2 during 
northward interplanetary magnetic field. Heelis, R.A.; Reiff, 
P.H.; Winningham, J.D.; Hanson, W.B. (Southwest Re- 
search Inst., San Antonio, TX (USA)). 1 May 1986. 13p. 
NTISMF AO1. 

Pub. in J. of Geophysical Research, Vol. 91, No. A5 p5817- 
5830, 1 May 86. Original contains color plates: All DTIC and 
NTIS reproductions will be in black and white.\; Availability: 
Microfiche copies only. 

Observations of the ionospheric convection signature at high 
latitudes are examined during periods of prolonged northward 
interplanetary magnetic field (IMF). The data from Dynamics Ex- 
plorer 2 show that a four-cell convection pattern can frequently be 
observed in a region that is displaced to the sunward side of the 
dawn-dusk meridian regardless of season. In the eclipsed ionos- 
phere, extremely structured or turbulent flow exists with no identi- 
fiable connection to a more-coherent pattern that may simulta- 
neously exist in the dayside region. The two highest-latitude con- 
vection cells that form part of the coherent dayside pattern show a 
dependence on the y component of the IMF. This dependence is 
such that a clockwise circulating cell displaced toward dawn domi- 
nates the high-latitude region when By is positive. Anti-clockwise 
circulation displaced toward dusk dominates the highest latitudes 
when By is negative. Examination of the simultaneously observed 
energetic-particle environment suggests that both open and closed 
field lines may be associated with the high-latitude convection cells. 
On occasions tiese entire cells can exist on open-field lines. The ex- 


istence of closed field lines in regions of sunward flow is also ap- 
parent in the data. 


32055 (AD-A—177527/9/XAB) Research in geodesy and 
geophysics based upon radio-interferometric observations of 
extragalactic radio sources. Final report, December 1984-De- 
cember 1985. Clark, T.A.; Davis, J.L.; Gwinn, C.R.; Her- 
ring, T.A.; Ryan, J.W. (Harvard Coll. Observatory, Cam- 
= MA (USA)). Oct 1986. 107p. NTIS, PC A06/MF 


This report consists of a collection of reprints and preprints. 
Subjects included: description of Mk-III system for very-long-base- 
line interferometry (VLBI); geodetic results from the Mk-I and Mk- 
III systems for VLBI; effects of modeling atmospheric propagation 
on estimates of baseline length and station height; an improved 
model for the dry propagation delay; corrections to IAU 1980 nuta- 
tion series based on VLBI data and geophysical interpretation of 
those corrections; and a review of the contributions of VLBI to 
geodynamic studies. 


32056 (AD-A—177669/9/XAB) Direct measurements of 
the optical thickness and radiative source function in the opti- 
cal continuum of solar flares. Neidig, D.F. (Air Force Geo- 
physics Lab., Hanscom AFB, MA (USA)). Feb 1986. 12p. 
(AFGL-TR—87-0074). NTIS, PC A02/MF AOI. 

Pub. in The Lower Atmosphere of Solar Flares, 152-162(Feb 
1986). 

Spectrograms of a number of white-light flares (WLFs) re- 
cently obtained at Sacramento Peak indicate that the optical contin- 
uum originates in a layer of finite optical thickness, probably elevat- 
ed above the photosphere. If so, this circumstance allows the radi- 
ative source function and optical thickness of the flare layer to be 
measured directly, using the observed changes in the contrast of 
spectral features in the photospheric background as seen through 
the flare layer. The method is briefly described and example of its 
application to the 24 April 1981 WLF is given the effects of spatial- 
ly-unresolved flare structures and of spatial/spectral nonuniformi- 
ties in the background photosphere are discussed in terms of the 
limitations they impose of the method. 
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32057 (AD-A—177670/7/XAB) Excitation of helium res- 
onance lines in solar flares. Porter, J.G.; Gebbie, K.B.; No- 
vember, L.J. (Air Force Geophysics Lab., Hanscom AFB, 
MA (USA)). Feb 1986. 19p. (AFGL-TR—87-0072). NTIS, 
PC A02/MF AO1. 

Pub. in The Lower Atmospher of Solar Flares, 84-100(Feb 
1986). 

: The authors calculated helium resonance-line intensities for a 
set of six flare models corresponding to two rates of heating and 
three widely varying incident fluxes of soft x rays. They examine 
the differing ionization and excitation equilibria produced by these 
models, the processes that dominate the various cases, and the pre- 
dicted helium line spectra. The line intensities and their ratios are 
compared with values derived from Skylab NRL spectroheliograms 
for a class M flare, thus determining (1) which of these models 
most nearly represents the density vs. temperature structure and 
soft x-ray flux in the flaring solar transition regions, and (2) the 
temperature and dominant mechanism of formation of the helium 
line spectrum during a flare. 


32058 (AD-A—177671/5/XAB) Turbulence as a proposed 
intermediate energy-storage mechanism during solar flares. 
Bornmann, P.L. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA)). Feb 1986. 4p. (AFGL-TR—87-0073). 
NTIS, PC A02/MF AO1. 

Pub. in The Lower Atmosphere of Solar Flares, 428-430(Feb 
1986). 

. Turbulence is proposed as a method for converting the 
energy observed as mass motions during the impulsive phase into 
thermal energy and the subsequent thermal radiation observed 
during the gradual phase of solar flares. The kinetic energy in the 
large-scale eddies, driven by the upflowing material, continuously 
cascades to smaller-scale eddies until viscosity is able to convert it 
into thermal energy. 


32059 (AD-A—177756/4/XAB) Possibility of a purely 
chromospheric origin for the bright kernels in white-light 
flares. Neidig, D.F. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA). Feb 1986. 11p. (AFGL-TR—87-0076). 
NTIS, PC A02/MF AOI. 

Pub. in The Lower Atmosphere of Solar Flares, 142-151(Feb 
1986). 

, Optical spectra derived from images of white light flares 
(WLFs), obtained ‘1 broad (about 50 A) bands at several wave- 
lengths between 3600 and 6200 A, are compared with H/sub fb/ 
and H/sub ff/ emission originating from a homogeneous, isothermal 
slab at dense chromospheric flare conditions. It is found that good 
agreement with observations can be obtained for temperatures 
10,000 - 25,000 K, linear emission measures 10** to 10°*/cm to the 
10*5/cm and relatively small departures from LTE for hydrogen 
atoms in level n=3. These simple models are able to account for 
both the observed large intensity in the Balmer continuum and the 
relatively flat Paschen continuum at lambda somewhat > 5000 A. 
In addition, a relative brightening in the calculated Paschen contin- 
uum at lambda somewhat < 4500 A arises as an unavoidable conse- 
quence of comparing the flare spectrum with the quiescent solar 
background. The latter effect may be responsible, in part, for the 
blue continuum observed in WLFs. 


32060 (AD-A—177816/6/XAB) Technique of linear-pre- 
diction filters applied to studies of solar wind-magnetosphere 
coupling. Clauer, C.R. (Stanford Univ., CA (USA). Space, 
Telecommunications and Radioscience Lab.). 1986. 20p. 
NTIS, PC A02/MF AO1. 

Pub. in Solar Wind-Magnetosphere oo 39-57(1986). 

Linear prediction filtering is a powerful empirical technique 
suitable for the study of stimulus response behavior. The technique 
enables one to determine the most-general linear relationship be- 
tween multiple time-varying quantities, assuming that the physical 
systems relating the quantities are linear and time invariant. Several 
researchers have applied linear prediction analysis to investigate 
solar wind-magne-osphere interactions. This short review describes 
the method of linear-prediction analysis, its application to solar 
wind-magnetosphere coupling studies both in terms of the assump- 
tions and in terms of physical processes, and the results of investi- 
gations that have used this technique. 
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32061 (FNAL/C—87/61A) Cosmic strings and galaxy 
formation: Current status. Stebbins, A. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). Apr 1987. Contract 
AC02-76CH03000. Sp. (CONF-8612 . NTIS, PC A0z2. 
File Number DE87009493. 

From Texas symposium; Cie. IL, USA (14 Dec 1986). 

Successes and remaining prob lems with cosmic string theo- 
ries of galaxy formation are outlined. Successes of the theory in- 
clude predictions for the correct amplitude of initial inhomogenei- 
ties leading to galaxy formation, the distribution of observed inho- 
mogeneities, the observed correlation function of clusters, and the 
density profiles of dark matter halos. Potentially serious problems 
which have been raised are the biased galaxy production (why do 
galaxies occur in clusters?), the core radius problem (density pro- 
files of galactic halos do not match predictions), the maximal rota- 
tion velocity problem (why is there a sharp cutoff in observed rota- 
tional velocity of galaxies?), the small galaxy problem (why are all 
the galaxies relatively small structures?), the angular momentum 
problem (where do baryons acquire their angular momentum in 
order to form spirals), and the large-scale structure problem (why 
do most galaxies appear to lie on surfaces surrounding voids?). Pos- 
sible approaches to each of these problems are suggested and the 
future of cosmic string theory is discussed. 25 refs. 


32062 (FNAL/C—87/70A) Neutrino counting with the 
supernova and the Big Bang. Schramm, D.N. (Chicago 
Univ., IL (USA); Fermi National Accelerator Lab., Batavia, 
IL (USA)). Apr 1987. Contract AC02-76CH03000. 10p. 
(CONF-870390-2). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87009492. 

From 22. Recontres de Moriond: electroweak interactions 
and unified theories conference; Les Arcs, France (8 Mar 198 

It is shown that the recent supernova in the Large agel- 
lanic Cloud can be used to set a limit on the number of neutrino 
families of <7. For comparison the standard Big Bang nucleosynth- 
esis arguments are reviewed. Using the primordial Helium as in- 
ferred from the He versus C correlations, and using the strength- 
ened Li constraint, the cosmological limit is tightened such that 
three (or two) neutrino families fit well, but a fourth is beginning to 


be questionable, although it cannot be totally excluded. 21 refs., 1 
fig. 


32063 (INIS-SU—400, pp 18-20) Effect of total magnetic 

field of the Sun on the north-south asymmetry of galaxy 

cosmic rays in the atmosphere. Pereyaslova, N.K.; Polrevs- 

kij, P.E.; Stozhkov, Yul. (Gidrometeorologicheskaya 

Sluzhba, Moscow, USSR). 1986. (in Russian). NTIS (US 

Sales Only), PC A03/MF AOl1. File Number DE87780128. 
Kratkie Soobshcheniya po Fizike. No. 3. 

In Experimental and theoretical physics. Collection. 

The north-south asymmetry of galaxy cosmic rays (GCR) in 
the period 1963-1984 was investigated. Comparison of Murmansk 
and Mirnyj (Antarktika) measurement data displays dependence of 
asymmetry on the Sun general magnetic field direction, that testi- 
fies to the existence of a 22 year variation of GCR asymmetry. 6 
refs.; 3 figs.; 1 tab. 


(ITEF—43(1986)) Supernova stars. Chugaj, N.N.; 
Blinnikov, S.L; Lozinskaya, T.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1986. 28p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87702202. 

Review of observational data on supernova outbursts is 
given. Results of the theoretical analysis of the various observation- 
al properties of the supernovae, primarily, of the light curves and 
optical spectra are briefly considered and summarized. 95 refer- 
ences, 2 figures. 


32065 (ITTEP—29(1986)) Initiation of detonation in super- 
novae. Blinnikov, S.I.; Khokhlov, A.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 


1986. 20p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87702203. 


The formation of the thermonuclear burning front is consid- 
ered under the explosion of degenerate CO-star as a supernova. It is 
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shown that the thermal instability leads to the detonation if the ini- 
tial central temperature profile is isentropic one (instead of the 
widely accepted deflagration regime of burning). 29 references. 


32066 (LBL—23187) An astrometric search for a stellar 
companion to the sun. Perlmutter, S. (California Univ., 
Berkeley (USA)). 25 Nov 1986. Contract AC03-76SF00098. 
73p. NTIS, PC A04/MF AO01; 1; GPO Dep. File Number 
DE87009642. 

A companion star within 0.8 pc of the Sun has been postu- 
lated to explain a possible 26 Myr periodicity in mass extinctions of 
species on the Earth. Such a star would already be catalogued in 
the Yale Bright Star catalogue unless it is fainter than m/sub nu/ = 
6.5; this limits the possible stellar types for an unseen companion to 
red dwarfs, brown dwarfs, or compact objects. Red dwarfs account 
for about 75% of these possible stars. We describe here the design 
and development of an astrometric search for a nearby red dwarf 
companion with a six-month peak-to-peak parallax of 22.5 arcse- 
conds. We are measuring the parallax of 2770 candidate faint red 
stars selected from the Dearborn Observatory catalogue. An auto- 
mated 30-inch telescope and CCD camera system collect digitized 
images of the candidate stars, along with a 13’ x 16’ surrounding 
field of background stars. Second-epoch images, taken a few 
months later, are registered to the first epoch images using the 
background stars as fiducials. An apparent motion, m/sub a/, of the 
candidate stars is found to a precision of o/sub m//sub a/ = 0.08 
pixel ~ 0.2 arcseconds for fields with N/sub fiducial/ = 10 fidu- 
cial stars visible above the background noise. This precision is suffi- 
cient to detect the parallactic motion of a star at 0.8 pc with a two 
month interval between the observation epochs. Images with fewer 
fiducial stars above background noise are observed with a longer 
interval between epochs. If a star is found with high parallactic 
motion, we will confirm its distance with further parallax measure- 
ments, photometry, and spectral studies, and will measure radial ve- 
locity and proper motion to establish its orbit. We have demonstrat- 
ed the search procedure with observations of 41 stars, and have 
shown that none of these is a nearby star. 37 refs., 16 figs., 3 tabs. 


32067 (N—87-17598) Jovian atmospheres. Allison, M.; 
Travis, L.D. (National Aeronautics and Space Administra- 
tion, New York (USA). Goddard Inst. for Space Studies). 
Oct 1986. 129p. (NASA-CP—2441; NAS—1.55:2441; 
CONF-8505355—). NTIS, PC A07/MF AO1. 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

A conference on the atmosphere of Jupiter produced papers 
in the areas of thermal and ortho-para hydrogen structure, clouds 
and chemistry, atmospheric structure, global dynamics, synoptic 
features and processes, atmospheric dynamics, and future space- 
flight opportunities. A session on the atmospheres of Uranus and 
Neptune was included, and the atmosphere of Saturn was discussed 
in several papers. 


32068 (N—87-17598, pp vp) Para hydrogen equilibration 
in the atmospheres of the outer planets. Conrath, B.J. Oct 
1986. NTIS, PC A07/MF A0O1. (NASA-CP—2441; NAS— 
1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

The thermodynamic behavior of the atmospheres of the 
Jovian planets is strongly dependent on the extent to which local 
thermal equilibration of the ortho and para states of molecular hy- 
drogen is achieved. Voyager IRiS data from Jupiter imply substan- 
tial departures of the para hydrogen fraction from equilibrium in 
the upper troposphere at low latitudes, but with values approaching 
equilibrium at higher latitudes. Data from Saturn are less sensitive 
to the orth-para ratio, but suggest para hydrogen fractions near the 
equilibrium value. Above approximately the 200 K temperature 
level, para hydrogen conversion can enhance the efficiency of con- 
vection, resulting in a substantial increase in overturning times on 
all of the outer planets. Currently available data cannot definitively 
establish the ortho-para ratios in the atmospheres of Uranus and 
Neptune, but suggest values closer to local equilibrium than to the 
3.1 normal ratio. Modeling of sub-millimeter wavelength measure- 
ments of these planets suggest thermal structures with frozen equi- 
librium lapse rates in their convective regions. 
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32069 (N—87-17598, pp vp) Modeling the temporal and 
spatial variations of the vertical structure of Jupiter's atmos- 
oo using observations of the 3-0 hydrogen quadrupole 

lines. Cunningham, C.C.; Hunten, D.M.; Tomasko, M.G. 
Oct 1986. NTIS, PC A07/MF AOl. (NASA-CP—2441; 
NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 5: 

An ational program was established in 1983 to moni- 
tor the spatial and temporal variations in the Jovian atmosphere 
over short and long time scales. The program involves tracking 
several different longitudes as they rotate around the planet from 
one limb to another. This tracking experiment was done at many 
different wavelengths including the 3-0 S(1) and S(O) hydrogen 
quadrupole lines as well as several broad band methane absorptions. 
The June 1983 hydrogen quadrupole data was reduced and equiva- 
lent widths were measured for approximately 25 east-west positions 
across the planet at 7 different latitudes for both wavelengths. The 
data for the South Tropical Zone (20 deg. S) was modeled exten- 
sively and the effects of the various model parameters on the value 
of the calculated equivalent widths of both lines was measured as a 
longitude rotated from the east (or morning) limb to the west (or 
evening) limb. The value of the equivalent width is also quite sensi- 
tive to the height of the NHs cloud top and to the value used for 
the single scattering albedo. A combination of these parameters 
changing on a diurnal time scale could also explain these observa- 
tions. This gradual increase from one limb to the other appears in 
the data for both the North and South Equatorial Belts as well as 
the equatorial region and the North Tropical Zone. Models that 
used only normal hydrogen and models that used only equilibrium 
hydrogen were studied. 


32070 (N—87-17598, pp vp) Changes in Saturn’s south- 
temperate haze distribution during the summer of 1973-1980. 
Trafton, L. Oct 1986. NTIS, PC AO7/MF AOl. (NASA- 
CP—2441; NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

Attention is given to the results of a long term monitoring 
study of Saturn’s Hz quadrupole and CH, band absorptions outside 
the equatorial zone, over an interval of half a Saturn year that 
covers most of the perihelion half of Saturn’s elliptical orbit (which 
is approximately bounded by the equinoxes). Marked long term 
changes are noted in the CH, absorption, accompanied by weakly 
opposite changes in the He absorption. Seasonal changes are in- 
ferred on the basis of temporal variations in absorption. Spatial 
measurements have also been made in the 6450 A NHs band since 
the 1980 equinox. 


32071 (N—87-17598, pp vP) VLA observations of Jupi- 
ter at 1.3 - 20 cm wavel Depater, I. Oct 1986. NTIS, 
PC AO7/MF AOl. (NASA-CP—2441; NAS—1.55:2441; 
CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

In order to study the vertical distribution of ammonia as a 
function of Jovian latitude, high resolution images were obtained 
with the VLA at 1.3, 2, 6 and 20 cm wavelengths. Although the 
interpretation of the data is quite complicated due to Jupiter's syn- 
chrotron radiation, which in fact is the dominant source of radi- 
ation at 29 cm, the belt-zone structure is clearly present at 2 and 6 
cm wavelengths. At 1.3 cm near the center of the ammonia band, 
the structure is less pronounced, and at 20 cm it is absent. The data 
is currently being fitted with model atmosphere calculations. Since 
one probes in and through the visible cloud layers at these wave- 
lengths (temperatures of 135 to 400 K), and the opacity is likely all 
provided by ammonia gas, a detailed vertical distribution of this gas 
can be obtained as a function of Jovian latitude. This ought to give 
insight in the formation processes of the white cloud layers in the 
zones and their absence above the belts. 


32072 (N—87-17598, pp vp) Vertical structure of 
J s equatorial and tropical Smith, P.H. Oct 
1986. NTIS, PC AO7/MF AO1. (NASA-CP—2441; NAS— 
1.55:2441; CONF-8505355—). 


From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 
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The equatorial and tropical regions of Jupiter are presently 
treated in light of an inhomogeneous atmospheric model that en- 
compasses both polarizing aerosols and methane gas, in keeping 
with Pioneer polarimetry and photometry data as well as the meth- 
ane band data obtained by West (1979). The relative strengths of 
weak and strong methane bands are addressed by a two-cloud 
model with overlying stratospheric haze. For all the regions consid- 
ered, the best fit for polarization measurements is a negatively po- 
larizing ammonia cloud beneath a positively polarizing haze. Unlike 
the nearby features, the equatorial region and the Great Red Spot 
have a negative polarization at 80-deg phase angle, implying less 
gas above the clouds in these regions. 


32073 (N—87-17598, pp vp) Distribution of atomic hy- 
drogen in the Jovian atmosphere. Killen, R.M.; Chamberlain, 
J.W. Oct 1986. NTIS, PC A0O7/MF AOl1. (NASA-CP— 
2441; NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

An analysis is presented of the Voyager and IUE lyman 
alpha spectra of the Jovian equatorial emission in which was de- 
rived a zonal asymmetry in the hydrogen column abundance. Using 
two estimates of the fraction of Lyman alpha which is due to direct 
excitation by charged particle precipitation from the ionosphere, 
upper and lower limits were derived to the H column abundance 
within and without the perturbed region. That the asymmetry in H 
abundance may be due to localized heating near the homopause 
with a consequent rise in scale height is shown. The derived exos- 
pheric temperature remains fairly constant with longitude. The re- 
quired additional heat input over the bulge region, 0.02 erg/cm/s, 
is supplied by an additional flux of magnetospheric electrons due to 
Jupiter's magnetic anomaly. 


32074 (N—87-17598, pp vp) Two micron quadrupole line 
emission of Hz: from the Jovian auroral zone. Kim, S.; Ma- 
guire, W. Oct 1986. NTIS, PC A07/MF AO1. (NASA-CP— 
2441; NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

Energetic electron bombardment of the Hz atmosphere in 
the Jovian auroral zone was studied using a theoretical model for 
the vibrational-ratational excitation processes. A non-relativistic 
electron energy deposition program originally developed by Peter- 
son, et al., was used. Assuming an incident energy electron spec- 
trum from IUE observations, the calculated intensities of the two 
micron quadrupole lines from the Jovian auroral zone are shown to 
be comparable to the intensities of infrared objects in the Orion 
nebula. Jupiter is fairly dark in the 2 to 2.5 micron spectral range 
because of strong absorption of cH4 and NHs vibrational-rotational 
bands. Consequently, assuming no significant decrease in Jovian 
auroral activity since the Voyager encounter with Jupiter in 1979, 
the two micron quadrupole emission of Hz may be observable by 
ground-based telescope through the two micron atmospheric 
window. 


32075 (N—87-17598, pp VP) Brown dwarfs and Jovian 
planets: a Lunine, J.I.; Hubbard, W.B.; Marley, 
M. Oct 1986. NTIS, PC A07/MF AOl. (NASA-CP—2441; 
NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

The recent detection of a subluminous companion to the M 
dwarf star VB8 has renewed interest in the characteristics of ob- 
jects spanning the mass range from Jupiter to hydrogen burning 
stars. Atmospheric and interior models were constructed for objects 
in this mass regime, up to 30 Jupiter masses, with emphasis on un- 
derstanding the relationship of brown dwarfs such as the VB8 com- 
panion to the better-studied Jovian planets. The atmospheric model 
solves the equation of radiative transfer assuming frequency de- 
pendent molecular opacity sources H2, He, H2O, CO, and CH, 
which are important by virtue of the high cosmic abundance of 
their constituent atoms. Condensation of cosmochemically impor- 
tant materials, iron and silicates, in the atmosphere is possible, and 
the effect of such grains as opacity sources is assessed. The lumi- 
nosity of the object is presumed due to degenerate cooling follow- 
ing a collapse phase and possibly deuterium burning and an interior 
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model is constructed using as an outer boundary condition the tem- 
perature and pressure level at which the atmosphere becomes con- 
vective. The interior model is analogous to Jupiter, with a large 
liquid metallic-hydrogen core and a thinner molecular-hydrogen en- 
veiope. The oxidation state of carbon in the outer envelope of a 
brown dwarf of similar age to Jupiter is a function of the object's 
mass. This makes the wavelength dependence of the atmospheric 
opacity sensitive to the carbon to oxygen ratio, since the abundance 
of the primary source of molecular opacity, HzO, decreases as more 
oxygen is tied up as CO. 


32076 (N—87-17598, pp vp) Possible deuterium anoma- 
of the CHeD/ 


bergh, C.; Owen, +. (Centre National de la Recherche 
Scientifique, Marseilles, France; State Univ. of New York, 
Stony Brook). Oct 1986. NTIS, PC A07/MF A01. (NASA- 
CP—2441; NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

Observations of CHsD in the atmospheres of the outer plan- 
ets provide a test of the theory of deuterium fractionation equilibri- 
um in the formation and evolution of these planets. Recent meas- 
urements of the CHsD/CH, mixing ratios made for Saturn and 
Uranus are presented and intercompared with current values of Ju- 
piter, illustrating large differences between the planets. Their im- 
plied D/H ratios are compared to D/H ratios derived from meas- 
urements of HD/Hsg; and, in the cases of Jupiter and Saturn, they 
may be incompatible. Implications of these comparisons are dis- 
cussed in terms of the deuterium fractionation chemistry and possi- 
ble enrichments of deuterium in the core ices of the planets. 


32077 (N—87-17598, pp vp) Detected feature at the pt 
for the HD R5(0) line in Jupiter's and 


1986. NTIS, PC A0O7/MF AO1. (NASA-CP—2441; NAS— 
1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

A feature was detected at the expected wavelength for the 
HD R5(0) line in Jupiter's and Uranus’ atmospheres. An upper limit 
for Neptune was also found. Added to the earlier detection of a 
similar feature for Saturn, it is proposed that all evidence from this 
type of measurement can be interpreted as arising from a D/H ratio 
of about .0004 for all the major planets. This value is not in agree- 
ment with measurements from CHsD transitions, and is at least fifty 
times the accepted interstellar medium value of 5 x .000001, imply- 
ing deuterium enhancement in the solar system via fractionation in 
the proto-solar nebula. 


32078 (N—87-17598, pp vp) Laboratory 
microwave absorption from 


of gaseous - 
under conditions for the outer planets. Steffes, P.G. Oct 
1986. NTIS, PC A07/MF A01. (NASA-CP—2441; NAS— 
1.55:2441; CONF-8505355—). 
From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 
Quite often the interpretive work on the microwave and mil- 
limeter-wave absorption profiles, which are inferred from radio oc- 
cultation measurements or radio astronomical observations of the 
outer planets, employs theoretically-derived absorption coefficients 
to account for contributions to the observed opacity from gaseous 
constituents. Variations of the actual absorption coefficients from 
those which are theoretically derived, especially under the environ- 
mental conditions characteristic of the outer planets, can result in 
significant errors in the inferred abundances of the absorbing con- 
stituents. The recognition of the need to make laboratory measure- 
ments of the absorptivity of gases such as NHs, CH,, and H2O in a 
predominantly Hz atmosphere, under temperature and pressure con- 
ditions simulating the outer planets’ atmospheres, and at wave- 
lengths corresponding to both radio occultation and radio astro- 
nomical observations, has led to the development of a facility capa- 
ble of making such measurements at Georgia Tech. The laboratory 
measurement system, the measurement techniques, and the pro- 
posed experimental regimen for Winter 1985 are described. 
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32079 (N—87-17598, pp vp) Non-solar noble gas abun- 
dances in the atmosphere of Jupiter. Lunine, J.I.; Stevenson, 
D.J. (California Institute of Technology, Pasadena). Oct 
1986. NTIS, PC A07/MF AO1. (NASA-CP— 2441. NAS— 
1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

The thermodynamic stability of clathrate hydrate is calculat- 
ed to predict the formation conditions corresponding to a range of 
solar system parameters. The calculations were performed using the 
statistical mechanical theory developed by van der Waals and Plat- 
teeuw (1959) and existing experimental data concerning clathrate 
hydrate and its components. Dissociation pressures and partition 
functions (Langmuir constants) are predicted at low pressure for 
CO clathrate (hydrate) using the properties of chemicals similar to 
CO. It is argued that nonsolar but well constrained noble gas abun- 
dances may be measurable by the Galileo spacecraft in the Jovian 
atmosphere if the observed carbon enhancement is due to bombard- 
ment of the atmosphere by clathrate-bearing planetesimals some- 
time after planetary formation. The noble gas abundances of the 
Jovian satellite Titan are predicted, assuming that most of the meth- 
ane in Titan is accreted as clathrate. It is suggested that under ther- 
modynamically appropriate conditions, complete clathration of 
water ice could have occurred in high-pressure nebulas around 
giant planets, but probably not in the outer solar nebula. The stabil- 
ity of clathrate in other pressure ranges is also discussed. 


32080 (N—87-17598, pp vp) Ortho-para He distribution 
on Uranus: Constraints from the collision-induced 3-0 dipole 
band and 4-0 S(O) and S(1) quadrupole line profiles. Baines, 
K.H.; Bergstralh, J.T. Oct 1986. NTIS, PC AO7/MF AO1. 
(NASA-CP—2441; NAS—1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

Recent high quality spectral observations have allowed the 
derivation of constraints on the atmospheric structure of Uranus. 
The present analysis, which is based on the detailed modeling of a 
broadband geometric albedo spectrum and high resolution observa- 
tions of the Hz 4-0 quadrupole and 6818.9-A CH, features, yields 
(1) a family of models which parameterize an upper tropospheric 
haze layer, (2) a lower, optically infinite cloud 2t 2 given pressure 
level, (3) the cloud-level methane molar fraction, and (4) the mean 
ortho/para ratio in the visible atmosphere. The single scattering 
albedo of atmospheric aerosols exhibits a steep darkening between 
5890 and 6040 A. 


32081 (N—87-17598, pp vp) Radiative-convective equi- 
librium models of Uranus and Neptune. Appleby, J.F. Oct 
1986. NTIS, PC A07/MF A01. (NASA-CP—2441; NAS— 
1.55:2441; CONF-8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

The present study of Uranus and Neptune radiative-convec- 
tive equilibrium models gives emphasis to such aspects of the strat- 
ospheric energy balance as the influence of aerosol heating and 
convective penetration. The results obtained for Uranus imply that 
a continuum absorber may be a significant factor in the stratosphere 
despite the great distance from the sun. The results obtained for 
Neptune show that such a continuum absorber could significantly 
contribute to the energy balance within a localized stratospheric 
region, although it probably cannot furnish sufficient power to ac- 
count for the observed IR spectrum irrespective of its vertical dis- 
tribution. Attention is accordingly given to the convective penetra- 
tion that could arise under such rapid vertical mixing that CH.’s 
condensation cannot occur before the gas is carried above the con- 
densation region. 


32082 (N—87-17598, pp vp) Model of the spatial and 
temporal variation of the Uranus thermal structure. Bezard, 
B.; Gautier, D. Oct 1986. NTIS, PC A0O7/MF A6Oi. 
(NASA-CP—2441; NAS—1.55:2441; CONF-8505355—). 
From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 
Seasonal variability of the temperature structure of Uranus is 
modeled for all latitudes in the .0004 to 2 bar pressure range in an- 
ticipation of the Voyager encounter in January 1986. Atmospheric 
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heating in the model results on the one hand from an internal heat 
source and, on the other hand, from absorption of solar energy by 
methane and by non-conservative aerosols located between the 0.5 
and 2 bar levels. Various cases for the behavior of the internal heat 
flux are investigated, such as constant with latitude or constrained 
to yield a time-averaged thermal emission independent of latitude. 
Meridional transport of heat in the stably stratified atmosphere is 
not taken into account. The results indicate that the Voyager en- 
counter time, very small north-south temperature asymmetry 
should be expected. Moreover, the northern hemisphere, although 
not illuminated, should emit as much energy (within one percent) as 
the southern hemisphere at this date. At a given latitude, extreme 
temperatures are reached at the equinoxes. At the poles, seasonal 
amplitudes of about 10 K in the upper stratosphere and 6 K at the 
0.6 bar level are predicted, and the variation with time of the emis- 
sion to space is found to be at most 20 percent. The atmosphere of 
Uranus appears to be characterized by very long radiative response 
times (mainly due to its cold temperature) which inhibit the large 
seasonal variations that one could otherwise expect in view of the 
high obliquity of the planet and its long orbital period. 


32083 (N—87-17598, pp vp) Vertical structure of aero- 
sols and clouds in the atmospheres of Uranus and Neptune: 
implications for their heat budgets. Pollack, J.B.; Rages, K.; 
Bergstralh, J.; Baines, K.; Wenkert, D.; Danielson, G.E. (Jet 
Propulsion Lab., Pasadena, CA). Oct 1986. NTIS, PC A07/ 
MF AOl. (NASA-CP—2441; NAS—1.55:2441; CONF- 
8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

Models possessing an upper haze layer of finite optical depth 
and a lower cloud layer of infinite optical depth at discrete altitudes 
are used to bound the wavelength-averaged phase integrals and bo- 
lometric albedos of Uranus and Neptune. The models differ in the 
assumed value of the particles single scattering phase function and 
the wavelength dependence of the haze optical depth. A range of 
phase functions, from the isotropic to those characterizing Titan, 
Jupiter, and Saturn atmosphere particles, are discussed. The results 
obtained imply that the meteorological regimes in the observable 
atmospheres of Uranus and Neptune may differ considerably; inter- 


nal heat flux could play a much more important role for Neptune 
than for Uranus. 


32084 (N—87-17598, pp vp) Are the aerosols on Uranus 
and Neptune composed of methane photopolymers?. Podolak, 
M.; Giver, L.; Goorvitch, D. Oct 1986. NTIS, PC A07/MF 
AOl. (NASA-CP—2441; NAS—1.55:2441; CONF- 
8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

The measured optical properties of photochemically pro- 
duced aerosols in an adding-doubling radiative transfer code were 
used to match various points in the spectra of Uranus and Neptune. 
How well these points are fit are shown by different assumptions 
regarding the size and distribution of these aerosols in the Uranus 
and Neptune atmospheres. The consistency of these derived distri- 
butions with those expected from computations of the sedimenta- 
tion rate of such aerosols is discussed. 


32085 (N—87-17598, pp vp) HD/Hzb ratio in the atmos- 
phere of Uranus. Trauger, J.T. Oct 1986. NTIS, PC A07/ 
MF AOl. (NASA-CP—2441; NAS—1.55:2441; CONF- 
8505355—). 

From Jovian atmospheres conference; New York, NY, USA 
(6 May 1985). 

High resolution spectra of HD and He were brought togeth- 
er to derive the D/H ratio for Uranus. The deuterium concentra- 
tion in the dominant molecular hydrogen phase is least susceptible 
to the effects of isotope fractionation in the planetary atmosphere, 
and the determination of relative abundances of HD and He is un- 
ambiguous due to nearness and relative weakness of the chosen 

lines. The HD 5-0 R(O) and R(1) dipole lines and the He 4- 
0 S(O), S(1), and S(2) quadrupole lines were obtained with a PEP- 
SIOS instrument at the Palomar 5-meter telescope. The He spectra, 
which resolve the asymmetric line profiles resulting from pressure 
shifts in the deep stratified Uranus atmosphere, unambiguously 
define the line-of-sight hydrogen abundance for comparison with 
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the HD spectra. The 5-0 band of HD was chosen to minimize inter- 
ference from blended CH, lines. However, weak interfering lines 
were found in the 5-0 bands from Uranus as well, and some uncer- 
tainties remain regarding the intrinsic line strengths in molecular 
hydrogen, complicating the analysis of the HD/He data. Neverthe- 
less, it is established that the D/H ratio in the atmosphere of 
Uranus is smaller than the Jovian value, and is significantly smaller 
than recent theoretical predictions for Uranus based on estimates of 
isotope fractionation in the pre-planetary solar nebulae. 


32086 (N—87-19313) Ionization structure of the Orion 
nebula: infrared line observations and models. Simpson, J.P.; 
Rubin, R.H.; Erickson, E.F.; Haas, M.R. (National Aero- 
nautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). Oct 1986. 46p. (NASA- 
TM—88368; A—86421; NAS—1.15:88368). NTIS, PC A03/ 
MF AO1. 


Observations of the (O III) 52 and 88 micron lines and the 
(N IID) 57 micron line have been made at 6 positions and the (Ne 
III) 36 micron line at 4 positions in the Orion Nebula to probe its 
ionization structure. The measurements, made with a -40” diameter 
beam, were spaced every 45” in a line south from and including the 
Trapezium. The wavelength of the (Ne IIE) line was measured to 
be 36.013 + or - 0.004 micron. Electron densities and abundance 
ratios of N(++)/O(+ +) have been calculated and compared to 
other radio and optical observations. Detailed one component and 
two component (bar plus halo) spherical models were calculated 
for exciting stars with effective temperatures of 37 to 40,000K and 
log g = 4.0 and 4.5. Both the new infrared observations and the 
visible line measurements of oxygen and nitrogen require T sub eff 
approx less than 37,000K. However, the double ionized neon re- 
quires a model with T sub eff more than or equal to 39,000K, 
which is more consistent with that inferred from the radio flux or 
spectral type. These differences in T sub eff are not due to effects 
of dust on the stellar radiation field, but are probably due to inaccu- 
racies in the assumed stellar spectrum. The observed N(++)/ 
O(+ +) ratio is almost twice the N(+)/O(+) ratio. The best fit 
models give N/H = 8.4 x 10 to the -5 power, O/H = 4.0 x 10 to 
the -4 power, and Ne/H = 1.3 x 10 to the -4 power. Thus neon 
and nitrogen are approximately solar, but oxygen is half solar in 
abundance. From the infrared O(+ +-) lines it is concluded that the 
ionization bar results from an increase in column depth rather than 
from a local density enhancement. 


32087 (N—87-19314) Far infrared py of star 
formation regions in M82. Duffy, P.B.; Erickson, E.F.; Haas, 
M.R.; Houck, J.R. (National Aeronautics and Space Admin- 
istration, Moffett Field, CA (USA). Ames Research 
Center). Oct 1986. 27p. (NASA-TM—88369; A—86422; 
NAS—1.15:88369). NTIS, PC A03/MF A0O1. 

Emission lines of (O III) at 52 microns and 88 microns and 
of (N IID) at 57 microns in the nucleus of the galaxy M82 have 
been observed from the Kuiper Airborne Observatory with the 
facility's cooled grating spectrometer. The (N IID) line has not been 
previously detected in any extragalactic source. The fluxes in the 
lines indicate approx 4 x 10 to the 7th power M of ionized gas and 
a large population of massive stars (equivalent to 5 x 10 to the Sth 
power 08.5 stars), sufficient to power the infrared luminosity of the 
nucleus. We use the 52 to 88 micron line intensity ratio to find an 
average electron density of 210 + or 75 in the nucleus; this is 10 to 
100 times lower than values typically observed in individual com- 
pact HII regions in our Galaxy. The relative line strengths of the 
(O It) and (N IID) lines imply an N(+ +)/O(+ +) ratio of 0.45 + 
or - 0.1, significantly lower than is measured by the same method in 
individual HII regions at similar galactocentric distances (equal to 
or less than 400 pc) in our Galaxy. This lower N(++)/O(+ +) 
ratio may be due to a lower N/O ratio, higher stellar temperatures, 
or both, in M82. At spectral resolutions of approx. 90 km/s, all 
three line profiles are similarly asymmetric. They can be well fitted 
by two Gaussian distributions with widths of approx. 150 km/s and 
central velocities of approx. 110 and approx. 295 km/s, bracketing 
the systemic velocity of the nucleus of approx. 210 km/s. Within 
uncertainties, both the N(+ +)/O(+ +) ratio and the electron den- 
sity are the same for both Gaussian components; this indicates no 
major large-scale gradient in either quantity within the nucleus. 
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32088 (N—87-19315) Boundary conditions for the pa- 
leoenvironment: Chemical and physical processes in the pre- 
solar nebula. Semiannual status report, 16 August 1986-15 
February 1987. Irvine, W.M.; Schloerb, F.P. (Massachusetts 
Univ., Amherst (USA)). Feb 1987. 8p. (NASA-CR—180253; 
NAS—1.26:180253; SASR—8). NTIS, PC A02/MF A0O1. 

Detailed study of the first interstellar hydrocarbon ring, cy- 
clopropenylidene (C;Hg), is continuing. The singly deuterated iso- 
tope of this molecule, C3HD, was observed in several cold inter- 
stellar clouds. The results of a large survey for CsHe in galactic 
sources of various types will soon be completed. It appears that cy- 
clopropenylidene is present in virtually all interstellar clouds of at 
least moderate density. In order to make the first determinations of 
the COQ:/CO abundance ratio in interstellar sources, observations of 
protonated CO2 were pursued. The spectrum from 18.5 to 22 GHz 
for several interstellar clouds is being systematically measured. Par- 
ticular attention is being given to the cold, dark clouds TMC-1 and 
L124N, which may be formation sites for solar mass stars. The phe- 
nomena of maser emission from molecules of methanol is being 
studied in certain interstellar clouds. A comparison of 1 millimeter 
continuum emission from dust with the column density of carbon 
monoxide as determined from the rare C(18)O isotope for 4 molec- 
ular clouds in the Galaxy is nearing completion. Papers published 
during the period of this report are listed. 


-_ (N—87-19318) Cometary atmospheres: Modeling 

the spatial distribution of observed neutral radicals. Annual 
report, 1 June 1985-31 August 1986. Combi, M.R. (Atmos- 
pheric and Environmental Research, Inc., Cambridge, MA 
(USA)). Dec 1986. 3lp. (NASA-CR—180217; NAS— 
1.26:180217). NTIS, PC A03/MF AO1. 

Progress during the second year of a program of research on 
the modeling of the spatial distributions of cometary radicals is dis- 
cussed herein in several major areas. New scale length laws for 
cometary C, and CN were determined which explain that the pre- 
viously-held apparent drop of the C2/CN ratio for large heliocen- 
tric distances does not exist and that there is no systematic varia- 
tion. Monte Carlo particle trajectory model (MCPTM) analysis of 
sunward and anti-sunward brightness profiles of cometary C2 was 
completed. This analysis implies a lifetime of 31,000 seconds for the 
C, parent and an ejection speed for C2. of approximately 0.5 km/sec 
upon dissociation from the parent. A systematic reanalysis of pub- 
lished Cs and OH data was begun. Preliminary results find a helio- 
centric distance dependence for Cs scale lengths with a much 
larger variation than for C2 and CN. Scale lengths for OH are gen- 
erally somewhat larger than currently accepted values. The 
MCPTM was updated to include the coma temperature. Finally, 
the collaborative effort with the University of Arizona programs 
has yielded some preliminary CCD images of Comet P/Halley. 


32090 (N—87-19325) Hydrogen emission from Jupiter: 
hydrogen emission from sunlit of Saturn. Semian- 
nual status report. Shemansky, D.E.; Holberg, J.B. (Arizona 
Univ., Tucson (USA)). Apr 1987. 25p. (NASA-CR— 
180245; NAS—1.26:180245). NTIS, PC A02/MF AO1. 

Successful TUE observations of the equatorial sunlit atmos- 
phere of Jupiter and Saturn have been obtained. Spectra containing 
atomic and molecular hydrogen and solar reflection continuum 
emissions have been analyzed, with the purpose of determining the 
long term temporal behavior of the electrogiow process. Quantita- 
tive estimates have been established for the first time using a model 
analysis of the short wavelength region of the spectrum. Both sys- 
tems show varying degrees of long term variability in hydrogen 
emission rate, but the time scale is too short to determine whether 
there is a dependence on solar cycle activity. As part of the emis- 
sion modeling program, a preliminary point source spreading func- 
tion for the IUE SWP instrument has been established, suggesting a 
wavelength dependence in spectral line width different from previ- 
ous analyses. Further IUE observations are planned for both Jupi- 
ter and Saturn. 


32091 (N—87-19326) Monodeuterated methane in the 
outer Solar System. Part 3: Its abundance on Titan. Debergh, 
C.; Lutz, B.L.; Owen, T.; Chauville, J. (Observatoire de 
Paris, 75 (France)). 1987. 16p. (NASA-CR—180254; NAS— 
1.26:180254). NTIS, PC A02/MF AO1. 
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The 3 nu 2 band of CHsD has been detected in spectra of 
Titan recorded at 1.6 microns with the Fourier Transform Spec- 
trometer (FTS) at the 4 m telescope of the Kitt Peak National Ob- 
servatory (NOAO). We have obtained a value of the CH;D/CH, 
mixing ratio of 6.6 (+6.6 or -3.3) x 10 to the -4 from a comparison 
between the observed Titan spectra and synthetic spectra. This 
value is approx. 2 times higher than the value measured on Uranus 
(de Bergh et al. 1986) and approx. 6 times higher than on Jupiter 
and on Saturn (Courtin et al. 1984; de Bergh et al. 1986). It corre- 
sponds to D/H of 1.65 (+1.65 or -0.8) x 10 the -4, nominally 8 
times higher than the most commonly accepted value for the proto- 
solar D/H = 2 x 10 to the -5 (Geiss and Reeves 1981). The value 
we find on Titan for D/H in methane is comparable to the D/H 
ratio measured in terrestrial H2O. 


32092 (N—87-19342) Pick-up of cometary protons by the 
solar wind. Neugebauer, M.; Lazarus, A.J.; Altwegg, K.,; 
Balsiger, H.; Goldstein, B.E.; Goldstein, R.; Neubauer, 
F.M.; Rosenbauer, H.; Schwenn, R.; Shelley, E.G. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). Mar 1987. 13p. 
(NASA-CR—180212; NAS—1.26:180212). NTIS, PC A02/ 
MF AOl. 

The High Energy Range Spectrometer (HERS) of the Ion 
Mass Spectrometer on the Giotto spacecraft measured the 3-dimen- 
sional distribution of picked-up cometary protons over a distance of 
approximately 8 million km upstream of the bow shock of Comet 
Halley. The protons were observed to be elastically scattered out of 
their original cycloidal trajectories such that they were nonuni- 
formly distributed over a spherical shell in velocity space. The shell 
radius (relative to its expected radius) and thickness increased as the 
bow shock was approached. Downstream of the shock, the come- 
tary protons could not be distinguished from the heated solar wind 
protons. 


32093 (N—87-19344) Theory of type 1 X-ray bursts: the 
energetics of bursts and the nuclear fuel reservoir in the enve- 
lope. Fujimoto, M.Y.; Sztajno, M.; Lewin, W.H.G.; Vanpar- 
adijs, J. (Max-Planck-Institut fuer Physik und Astrophysik, 
Garching (Germany, F.R.)). Aug 1986. 41p. (NASA-CR— 
180230; NAS—1.26:180230; MPE-PREPRINT—66; ETN— 
87-99323). Issuing Activity. 

The observed properties of type 1 x-ray bursts from 4U/ 
MXB 1636-53 and those of models of thermonuclear flashes on ac- 
creting neutron stars are compared. Ways to explain variations in 
the burst recurrence properties without an apparent correlation 
with the accretion rate, including the rapid succession of bursts at 
intervals 10 min are discussed. The strongest x-ray bursts, which 
occur after a very long interval, are well described by thermonu- 
clear flash models with simple accumulation of accreted fuel, and a 
spherically symmetric structure in the burning shell. The majority 
of observed bursts, however, occur after much shorter intervals, 
and radiate much smaller amounts of energy, by a factor of up to 
10 times that predicted by the spherical models. An ignition mecha- 
nism of the bursts is proposed in terms of elemental mixing and dis- 
sipative heating associated with hydrodynamical instabilities in the 
neutron star envelope caused by angular momentum carried inward 
by accreted gas. 


32094 (PB—87-157517/XAB) Personal computer based 
GOES data archive. Technical memo. Sauer, H.H. (National 
Oceanic and Atmospheric Administration, Boulder, CO 
(USA). Space Environment Lab.). Jan 1987. 15p. (NOAA- 
TM-ERL-SEL—74). NTIS, PC A02/MF AO1. 

An archive of space environment monitor data obtained 
from the GOES geosynchronous satellite operated by the National 
Oceanic and Atmospheric Administration has been developed. The 
data archived consist of GOES observations of solar x-rays inte- 
grated over the solar disk, the geosynchronous magnetic field, and 
observations of geosynchronous energetic particle populations. The 
structure and content of the archive data base is described, as are 
associated plot programs by which the data may be examined. 
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$2095 (PB—87-162574/XAB) Solar-Geophysical Data 
Number 509, January 1987. Part 1 (prompt reports). Data for 
December 1986, November 1986. Coffey, H.E. (National 
Geophysical Data Center, Boulder, CO (USA)). Jan 1987. 
100p. (SGD—509-PT-1). NTIS, PC A0S5/MF A011. 

See also PB—87-162582, and PB—87-147245. 

Contents include: Detailed index for 1986; Data for Decem- 
ber 1986-(IUWDS alert periods (advance and worldwide), Solar 
activity indices, Solar flares, Solar radio emission, Stanford mean 
solar magnetic field); Data for November 1986 - (Solar-active re- 
gions, Sudden ionospheric disturbances, Solar radio spectral obser- 
vations, Cosmic-ray measurements by neutron monitor, Geomagnet- 
ic indices, Radio propagation indices); Late data--(Cosmic ray 
measurements by neutron monitor, Geomagnetic indices, Calcium 
plage data July-August 1986). 


32096 (PB—87-162582/XAB) Solar-Geophysical Data 
Number 509, January 1987. Part 2 (comprehensive reports). 
Data for July 1986. Coffey, H.E. (National Geophysical 
Data Center, Boulder, CO (USA)). Jan 1987. 79p. (SGD— 
509-PT-2). NTIS, PC A05/MF A01. 

See also PB—87-162574, and PB—87-147237. 

Contents include: Detailed index for 1986; Data for July 
1986—(Meudon carte synoptique, Solar flares, Solar radio bursts at 
fixed frequencies; Solar x-ray radiation from GOES satellite, Mass 
ejections from the sun, Active prominences and filaments); Miscel- 
laneous data--Interplanetary solar plasma. 


(SAND—87-0968C) A new very high 
gamma ray detector using two 11 meter diameter parabolic 
mirrors in coincidence. Tuemer, O.T.; Siemieniewski, J.; 
Zych, A.D.; Akerlof, C.W.; Horner, S.D.; Arbic, B.; 
Meyer, D.L; Tschirhart, R.S.; Wheaton, W.A.; MacCallum, 
C. (California Univ., Riverside (USA); Michigan Univ., Ann 
Arbor (USA). Dept. of Physics; Jet Propulsion Lab., Pasa- 
dena, CA (USA); Sandia National Labs., Albuquerque, NM 


(USA); New Mexico Univ., Albuquerque (USA). Dept. of 


Physics and Astronomy). 1987. Contract AC02- 
76ERO1112;AC04-76DP00789. 8p. (CONF-870698—1). 
NTIS, PC A02. File Number DE87008511. 

From 170. meeting of the American Astronomical Society; 
Vancouver, Canada (14 Jun 1987). 

“Gamma Star,” a new Very High Energy (VHE) gamma 
ray detector has been constructed at the Solar Thermal Test Facili- 
ty of Sandia National Laboratories in Albuquerque, New Mexico. 
The detector is based on three large parabolic solar concentrators 
with a total collection area of 228 square meters. The goal of this 
experiment is to find ways of significantly improving current tech- 
niques of ground-based ray observations. Initial tests, per- 
formed in the fall of 1986, are reported here. 10 refs. 


32098 (UCRL—92930) Preliminary limits on the flux of 
muon neutrinos from extraterrestrial point sources. Bionta, 
R.M.; Blewitt, G.; Bratton, C.B.; Casper, D.; Cortez, B.G.; 
Chrysicopoulou, P.; Claus, R.; Dye, S.T.; Errede, S.; 
Foster, G.W. (Lawrence Livermore National Lab., CA 
(USA)). 3 Jul 1985. Contract W-7405-ENG-48. 13p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87009589. 

We present the arrival directions of 117 upward-going muon 
events collected with the IMB proton lifetime detector during 317 
days of live detector operation. The rate of upward-going muons 
observed in our detector was found to be consistent with the rate 
expected from atmospheric neutrino production. The upper limit on 
the total flux of extraterrestrial neutrinos >1 GeV is <0.06 neu- 
trinos/cm?-sec. Using our data and a Monte Carlo simulation of 
high energy muon production in the earth surrounding the detec- 
tor, we place limits on the flux of neutrinos from a point source in 


the Vela X-2 system of <0.009 neutrinos/cm?-sec with E > 1 
GeV. 6 refs., 5 figs. 


32099 Dynamics of superconducting cosmic strings, Co- 
peland, E.; Hindmarsh, M.; Turok, N. (Blackett Laboratory, 
Imperial College, London SW7 2BZ and). Physical Review 
Letters; 58: No. 18, 1910-1910(4 May 1987). 

We investigate the effect that a current flowing on a super- 
conducting string has on its motion, and demonstrate that for a 
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wide class of models the current can build up so that the tension 
vanishes, leaving the string behaving more like a “spring.” Possible 
conflicts with both nucleosynthesis and constraints on gravitational 
radiation are briefly discussed. 


32100 Beta-decay rates of highly ionized heavy atoms in 
stellar interiors. Takahashi, K.; Yokoi, K. (University of 
California, Institute of Geophysics and Planetary Physics, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). Atomic Data and Nuclear Data Tables; 36: 
No. 3, 375-410(May 1987). Contract W-7405-ENG-48. 

Beta-decay rates are computed for heavy nuclides 
(265Z3583, 59SA3210) at stellar temperatures of 5 x 107STS5 
x 10° K and electron number densities of 107®=n/sub e/33 x 107” 
cm7*. The B-decay processes considered are: (i) electron emission 
(B~ decay) into the continuum as well as into the bound state; (ii) 
positron emission (8* decay); and (iii) capture of the orbital and 
free electrons. The degree of ionization is determined by solving 
the Saha equation corrected for the continuum depression within a 
finite-temperature Thomas-Fermi model. The adopted input atomic 
data are based on a self-consistent mean-field method. The ft values 
for unknown £ transitions are estimated from systematics. The re- 
sults will be most useful for s-process nucleosynthesis studies. copy- 
right 1987 Academic Press, Inc. 


32101 Multiwavelength investigation of the supernova 
remnant IC 443. Mufson, S.L.; Mccollough, M.L.; Dickel, 
J.R.; Petre, R.; White, R. (Indiana Univ., Bloomington; Illi- 
nois Univ., Urbana; Los Alamos National Lab., NM; 
NASA, Goddard Space Flight Center, Greenbelt, MD; Ap- 
plied Research Corp., Landover, MD). Astronomical Jour- 
nal; 92: 1349-1357(Dec 1986). 

Multiwavelength observations of the supernova remnant IC 
443 at radio, infrared, optical, ultraviolet, and X-ray wavelengths 
are presented. This morphological study of IC 443 presents a de- 
tailed picture of an adolescent supernova remnant in a multiphase 
interstellar medium. Radio observations show that better than 80 
percent of the continuum emission at 18 cm is in a large-scale 
(greater than 18 arcmin) component. Decomposition of the infrared 
data shows that radiatively heated dust, shocked blackbody dust 
emission, and infrared line emission are all important components of 
the observed IRAS fluxes. The morphology of the IC 443 region is 
consistent with a supernova blast in an interstellar medium with a 
nonuniform distribution of clouds. The bright northeast rim and the 
great extent of the remnant to the southwest are most easily ex- 
plained by a cloud filling factor which is greatest in the northeast 
and falls off toward the southwest. 64 references. 


32102 Inner space/outer space - the interface between 
cosmology and particle physics. Kolb, E.W.; Turner, M.S.; 
Lindley, D.; Olive, K.; Seckel, D. Chicago, IL; University 
of Chicago Press (1986). 650p. 

A collection of papers covering the synthesis between parti- 
cle physics and cosmology is presented. The general topics ad- 
dressed include: standard models of particle physics and cosmology; 
microwave background radiation; origin and evolution of large- 
scale structure; inflation; massive magnetic monopoles; supersym- 
metry, supergravity, and quantum gravity; cosmological constraints 
on particle physics; Kaluza-Klein cosmology; and future directions 
and connections in particle physics and cosmology. 


32103 Galaxy formation in an Omega = 1 cold dark 
matter universe. Bardeen, J.M. pp 212-217 of Inner space/ 
outer space - the interface between cosmology and particle 
physics. Kolb, E.W.; Turner, M.S.; Lindley, D.; Olive, K.; 
Seckel, D. Chicago, IL; University of Chicago Press (1986). 

A model for galaxy formation is proposed which assumes 
that bright galaxies form where the primordial density fluctuations 
exceed a high threshold. Most of the mass in the universe is uncon- 
densed or associated with low surface brightness galaxies. Physical 
mechanisms and predicitons for the galaxy-galaxy correlation func- 
tion are discussed. 19 references. 
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REFER ALSO TO CITATION(S) 32060, 32063, 32094, 32095 


32104 (AD-A—177406/6/XAB) Models of infrared aur- 
oral structures. Final report, 1 December 1982-1 October 
1985. Evans, J.E.; Kumer, J.B.; Sears, R.D. (Lockheed Mis- 
siles and Space Co., Palo Alto, CA (USA). Lockheed Palo 
Alto Research Lab.). 1 Oct 1985. 45p. (LMSC-D—060718). 
NTIS, PC A03/MF AOI. 

The Blue Red Infrared Model (BRIM) was applied to blue 
(4278A) and red (6300A) filtered all-sky TV observations of auroras 
to predict limb radiance at 2.7 and 4.3 micrometers from electron 
excitation of states in NO, NO* and CO:. BRIM has demonstrated 
its ability to predict intensities of limb-viewed infrared radiances to 
a good degree consistent with its simplifying assumptions. BRIM 
was able to demonstrate its ability to predict large-scale structure in 
one auroral form observed. This is attributed to the orientation of 
the auroral form observed crossing at a small angle the 51 parallel 
lines of sight for which BRIM predictions were made. The separa- 
tion of red and blue TV observations by 4-sec and 12-sec intervals 
between TV frame pairs could influence the structure predicted in 
the prompt radiances if intensity changes were occurring. BRIM 
was able to detect small-scale structure at the lower altitudes 
(below 110 km) such as might be caused by pulsation of electrons 
in the high-energy tail of the electron spectrum. 


32105 (AD-A—177438/9/XAB) Dynamics of three-di- 
lemorandum 


mensional ionospheric plasma clouds. M 

Drake, J.F.; Huba, J.D. (Naval Research Lab., W: 

DC (USA)). 23 Dec 1986. 22p. (NRL-MR—5887). NTIS, 
PC A02/MF AO1. 

The first self-consistent, three-dimensional analysis of plasma 
cloud evolution in the ionosphere is presented. It is demonstrated 
that there is a preferred perpendicular scale size associated with 
three-dimensional plasma clouds given by r sub about = C(T/sub 
e/ + T/sub i/)/eBzV/sub n/ Gamma/sub c/ where r/sub cis/ the 
cloud radius, Gamma/sub alpha/ is the temperature of the alpha 
species, Bz is the ambient magnetic field, V/sub n/ is the neutral 
wind speed, and Gamma/sub c/ (M) < 1/sq. rt. 2 where M = n/ 
sub c/n/sub b/ and n/sub c{b)/ is the cloud(background) density. 


32106 (AD-A—177814/1/XAB) IMF b/sub y/ control of 
ionization and electric fields measured the Sondrestrom 
radar. Robinson, R.M.; Clauer, C.R.; De La Beaujardiere, 
O.; Kelly, J.D.; Evans, D.S. (Stanford Univ., CA (USA). 
Space, Telecommunications and Radiascience Lab.). 1986. 
13p. NTIS, PC A02/MF AO1. 

Pub. in Solar Wi.d-Magnetosphere Somalis. meee age 


The pattern of ionization and electric fields measured in th 
dayside auroral zone by the Sondrestrom incoherent scatter radar i is 
compared with interplanetary magnetic field (IMF) data from the 
IMP-8 spacecraft. The electric-field configuration is most sensitive 
to the B/sub y/ component of the IMF. For B/sub y/ < 0 there is 
a strong reversal in convective flow between 1300 and 1600 MLT 
with a region of enhanced F-region ionization associated with low- 
energy particle precipitation at the reversal. For B/sub y/ > 0 the 
convention reversal is most apparent on the morning side. Ioniza- 
tion produced by particle precipitation for B/sub y/ > 0. is much 
less conspicuous than that observed on the afternoon side for B/sub 
y/ <0. We show radar measurements of ionization, electric fields 
and electron temperatures associated with two distinct types of par- 
ticle precipitation in the pre-noon local time sector for B/sub y/> 
0. The patterns of precipitation for B/sub y/ < 0 and B/sub y/ > 
O are consistent with the distribution of field-aligned currents, in 
that precipitation occurs primarily in the upward current regions. 
With this interpretation, only the precipitation associated with the 
cusp-field-aligned currents on the dawn side may be intense enough 
to produce ionospheric signatures observable from the ground. 


32107 (AD-A—177815/8/XAB) Field-aligned 

and electric fields in the vicinity of the oe 
observations and simulations. Clauer, C.R. (Stan- 

ford Univ., CA (USA). Space, Telecommunications and Ra- 


— ‘Lab.). Oct 1985. 11p. (—45). NTIS, PC A02/MF 
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Pub. in Proceedings of the Finnish-American Auroral Work- 
shop (3rd), p1-8, 14-18(Gct 1985). 

Correlative observations of solar-wind plasma parameters 
and IMF (Interplanetary Magnetic Field) from the IMP-8 satellites 
were studied. These data indicate that the dayside high-latitude ion- 
ospheric electric field, which drives the observed F-region plasma 
convection, responds within about 14 minutes to IMF variations at 
the magnetopause. There is also an indication that IMF fluctuations 
of 10 minutes or less do not produce changes in the ionospheric 
electric-field configuration. It has also been found that use of a very 
simple model of the polar cleft currents driven by solar wind elec- 
tric fields is able to explain much of the temporal variations in the 
ionospheric plasma convection pattern observed using the Sondres- 
trom radar. Several areas of disagreement will require refinement of 
the simple model. For example, observations during intervals of 
northward IMF are not consistent with the simulations. Also, occa- 
sionally the convection equatorward of the cleft currents in the 
model is inconsistently with observations, particularly near local 
noon. Which suggests that the Region 1 and Region 2 currents near 
noon may not be modeled properly. 


(N—87-19104) Wave generation and particle trans- 
port in the plasma sheet and layer. Semiannual 
report. Dusenbery, P.B. (Colorado Univ., Boulder (USA). 
Cooperative Inst. for Research in Environmental Sciences). 
Mar 1987. 3p. (NASA-CR—180216; NAS—1.26:180216). 
NTIS, PC A02/MF AO1. 

The one and two ion beam instability was considered as a 
possible explanation for the observations of broadband electrostatic 
noise in the plasma sheet region of the geomagnetic tail. When only 
hot streaming plasma sheet boundary layer ions were present, no 
broadband waves were excited. Cold, streaming ionospheric ions 
can generate electrostatic broadband waves propagating in the slow 
beam-acoustic mode, but the growth rates of the waves were sig- 
nificantly enhanced when warm boundary layer ions were present- 
ed. (Both the slow and fast beam-acoustic modes can be excited, 
depending on the relative ion drift.) This mode predicted that the 
wave intensity of the broadband noise should peak in the plasma 
sheet boundary layer (PSBL). Observations of less intense electro- 
static waves in the lobes and plasma sheet were likely a result of 
the absence of warm ion beams or large ion temperatures, respec- 
tively, which resulted in smaller growth rates. The model canes: 
ence of the ion beam instability has also been studied. For cold and 
warm ions streaming in the same direction, researchers found wave 
growth peaked for wave normal angles theta = 0 deg. and wave 
frequencies approx. 0.1 x the electron plasma frequency. However, 
for anti-parallel streaming cold and warm ions, wave growth peaks 
near theta = 90 deg. and wave frequencies were an order of mag- 
nitude smaller. 


32109 (N—87-19822) Magnetospheric studies using the 
UKS data. Semiannual status report, 15 May 1985-15 Novem- 
ber 1986. Russell, C.T.; Elphic, R.C. (California Univ., Los 
Angeles (USA)). Mar 1987. 62p. (NASA-CR—180273; 
NAS—1.26:180273). NTIS, PC A04/MF A011. 

The magnetic field data from the UKS spacecraft were ana- 
lyzed to learn more about the solar wind interaction with the 
Earth’s magnetosphere and about the magnetosphere itself. The 
data was reduced from raw experimenter data records to engineer- 
ing units. The evolution of the waves in the foreshock, the varying 
structure of the bow shock along the boundary, simultaneous be- 
havior of the magnetopause in the north and south hemisphere and 
MHD waves in the magnetosphere and magnetosheath were exam- 
ined. 
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REFER ALSO TO CITATION(S) 31482, 31506, 32104, 32155, 32214, 32288, 
32288, 32375 


32110 (AD-A—177328/2/XAB) Fractal behavior in clas- 
sical collisional transfer. Noid, D.W.; Gray, S.K.; 
Rice, S.A. (Chicago Univ., IL (USA). James Franck Inst.). 
1 Mar 1986. 5p. S, PC A02/MF AO1. 
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Pub. in J. of Chemical Physics, Vol. 84, No. 5, 2649-2652(1 
Mar 1986). 

A plot of final vibrational action vs initial vibrational phase 
for a two-degree-of-freedom model for helium + iodide collisions 
is examined and shown to exhibit a chattering region. The chatter- 
ing region is shown to exhibit a very intricate structure, including 
an infinite number of regions of regularity called icicles. Structure 
is evident on all scales of examination and a fractal dimension close 
to 2 is obtained for some parts of the chattering region. The surviv- 
al probability associated with the complexes shows an initial fast 
decay due to the icicles, but can be roughly characterized over a 
longer and wider time range by a more slowly decaying exponen- 
tial. 


$2111 (AD-A—177809/1/XAB) Experimental study of 
dissociative attachment in optically pumped lithium molecules. 
Final report, 1 April 1985-30 July 1986. McGeoch, M.W.; 
Schiler, R.E. (Avco Research Lab., Inc., Everett, MA 
(USA)). Oct 1986. 47p. NTIS, PC A03/MF AO1. 

Experimental observations of dissociative attachment in lithi- 
um are described. Using laser excitation of a supersonic lithium 
beam, a population of metastable vibrationally excited lithium mole- 
cules was created. A cold electron population (0.13eV) has been 
created by laser photoionisation of lithium atoms, and the attach- 
ment of these electrons has been studied as a function of molecular 
state. The rate constant for dissociative attachment in Lie was 
measured to be 2 + or - 1 x 10~* cm/sec. Using broad-band pump 
radiation, the fraction of electrons attached in a 3-microsecond 
period was increased to 7%. The prospects for a high-current, con- 
tinuous Li” source based on optical pumping are discussed. 


32112 (CEA-CONF—8620) Construction and installation 
of a high temperature ion source on an electromagnetic iso- 
tope separator. Boulin, Y.; Juery, A.; Landeau, B. (CEA 


Centre d’Etudes de Bruyeres-le-Chatel, 92 - Montrouge 


(France)). Aug 1986. 29p. (In French and English). (CONF- 
860815—14). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE87751564. 


From 11. international conference on electromagnetic iso- 
tope separators and techniques related to their applications; Los 
Alamos, NM, USA (18 Aug 1986). 

The ion source described is used with the isotope separator 
Parsifal. Its study, construction and test are presented here. 


32113 (CONF-8703116—3) Electron transfer processes in 
collisions of highly charged energetic (0.1 to 1.0 MeV/nu- 
cleon) ions with helium atoms. Datz, S.; Hippler, R.; Ander- 
sen, L.H.; Dittner, P.F.; Knudsen, H.; Krause, H.F.; Miller, 
P.D.; Pepmiller, P.L.; Rosseel, T.; Stolterfoht, N. (Oak 
Ridge National Lab., TN (USA)). 1987. Contract ACO05- 
840OR21400. 24p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87008808. 


From US-Japan seminar on interactions of highly ionized 
atoms produced in heavy-ion collisions; Kobe, Japan (1 Mar 1987). 

We have investigated charge transfer in collisions of energet- 
ic (0.1 - 1 MeV/nucleon) highly charged ions with helium atoms 
with the principal aim clarifying the nature of two-electron process- 
es. The sensitivity of partial charge-changing cross sections (i.e., 
single- and double-charge transfer, transfer ionization (TI), and 
single and double ionization) to core configuration and scaling rules 
for one- and two-electron processes were investigated with iodine 
ions (q = 5+ — 26+) and uranium ions (q = 17+ —> 44+) using 
an ion-charge state, recoil-ion coincidence method. Using zero- 
degree electron spectroscopy in coincidence with charge transfer, 
we found that at the higher energies, as in the case of 0.1 MeV/ 
nucleon ions previously reported, TI involves the transfer of two 
electrons to a higher correlated state followed by loss of one elec- 
tron to the continuum. In addition, we observe very high Rydberg 
electrons in coincidence with TI, implying a possible up-down cor- 
relation in the pair transfer. In addition, we made measurements of 
VUV photons emitted at the collision in coincidence with He* and 
He* recoils. The results show that TI leads to capture into lower n 
states than single-charge transfer. 15 refs., 10 figs. 
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32114 (DOE/ER/10905—5) Experimental study of inter- 
actions of highly charged ions with atoms at keV energies: 
Progress report for period May 15, 1985-February 15, 1987. 
Kostroun, V.O. (Cornell Univ., Ithaca, NY (USA)). 20 Feb 
1987. Contract AC02-81ER10905. 22p. NTIS, PC A02. File 
Number DE87009443. 

Interest in interactions of low energy highly charged ions 
with electrons, atoms or ions is due to their importance to con- 
trolled thermonuclear fusion research and the interesting nature of 
the fundamental processes involved. Studies of such interactions 
have long been hampered by a lack of suitable ions sources. A su- 
perconducting solenoid, cryogenic Electron Beam Ion Source, 
CEBIS, has been constructed at Cornell University to produce low 
energy very highly charged ions. At present, using a pulsed 
0.5A,8.5 keV electron beam, the source is capable of producing 
highly charged ions of C,N,O, including bare nuclei, and ions of Ar 
up to charge state 11 + in 1 millisecond of confinement time. The 
source is being used in experiments to investigate charge transfer 
and accompanying processes in low energy, highly charged ion- 
atom collisions. 


32115 (GEPP-OP—1031) Determination of zirconium 
and tantalum thin films by inductively coupled plasma-atomic 
emission spectroscopy (ICP-AES). Carter, J.M. (General 
Electric Co., Largo, FL (USA). Neutron Devices Dept.). 
May 1987. Contract AC04-76DP00656. 2ip. (CONF- 
870599—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87009488. 

From 8. GE company-wide materials characterization work- 
shop; Louisville, KY, USA (14 May 1987). 

In neutron generator tubes, deuterium and tritium ions are 
stored for extended periods of time by the use of occluder films, 
i.e., thin metal films which are capable of absorbing hydrogen. 
When the generation of neutrons is desired, a voltage potential is 
applied between two occluder film surfaces, causing a deuterium- 
tritium collision. The determination of the amount of occluder de- 
posited has historically been performed by atomic absorption spec- 
trophotometry (AAS). This is the case for various neutron genera- 
tor tubes currently in production which use either erbium or titani- 
um as the occluder metal. Recently, other metals have been consid- 
ered as occluder metals, and have been used as such in develop- 
mental tubes. These metals include zirconium and tantalum. Be- 
cause the sensitivity of these metals was determined not adequate 
by AAS, methods were developed for the determination of these 
metals by Inductively Coupled Plasma-Atomic Emission Spectros- 
copy (ICP-AES). We have found that reliable methods of determi- 
nation could be developed by using ICP-AES. The accuracy and 
precision of these methods were enhanced through the use of an 
internal standard, and were found to be comparable to the methods 
obtained by AAS for the determination of occluder metals for pro- 
duction. 


32116 (GSI—87-1-Prepr.) Investigation of positron line 
emission in heavy ion collisions with the EPO: meter. 
Bokemeyer, H.; Folger, H.; Backe, H.; Trautmann, N.; 
Bethge, K.; Sakaguchi, K.; Salabura, P.; Stiebing, K.E.; 
Cowan, T.; Greenberg, J.S. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.); Mainz Univ. 
(Germany, F.R.); Frankfurt Univ. (Germany, F.R.); Yale 
Univ., New Haven, CT (USA); Heidelberg Univ. (Germa- 
ny, F.R.); Brookhaven National Lab., Upton, NY (USA)). 
Jan 1987. 62p. (CONF-8606183—11-Prepr.). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE87751873. 

From NATO international advanced course on physics of 
strong fields; Maratea, Italy (1 Jun 1986). 

This report covers the development of the experiments of 
the EPOS-collaboration. It first describes the experimental set-up in 
its various states of completion and then reviews the experimental 
results starting from the detection of positron lines, their systematic 
investigation, and finally the electron-positron correlation. (orig./ 
HS). 
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32117 (GSI—87-4-Prepr.) Muon-pair production with 
inner-shell capture in relativistic U/sup 92+ /+U/sup 92+/ 
collisions. Momberger, K.; Gruen, N.; Scheid, W.; Becker, 
U.; Soff, G. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Giessen Univ. (Germa- 
ny, F.R.). Inst. fuer Theoretische Physik; Stanford Univ., 
CA (USA). Dept. of Physics). Jan 1987. 9p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87751858. 

Muon-pair production in relativistic heavy ion collisions 
with capture of the negative muon into the K-shell of the target 
atom is studied in perturbation theory of first order by using the 
semiclassical approximation. Impact parameter dependent probabil- 
ities and cross sections are calculated for the K-shell capture in U/ 
sup 92+/+U/sup 92+/ collisions at E/sub lab/ = 10 GeV/amu. 
Nuclear size corrections are taken into account. 


32118 (GSI—87-6-Prepr.) K-shell ionization by antipro- 
tons. Mehler, G.; Mueller, B.; Greiner, W.; Soff, G. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.); Frankfurt Univ. (Germany, F.R.). Inst. fuer 
Theoretische Physik). Jan 1987. 11p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE87751855. 

We present first calculations for the impact parameter de- 
pendence of K-shell ionization rates in anti pCu and in anti pAg 
collisions at various projectile energies. We show that the effect of 
the attractive Coulomb potential on the Rutherford trajectory and 
the anti-binding effect caused by the negative charge of the antipro- 
ton result in a considerable increase of the ionization probability. 
Total ionization cross-sections for proton and antiproton projectiles 
are compared with each other and with experimental ionization 
cross-sections for protons. 


32119 (IAE—4202/12) Quasiresonant formation of dty 
mesic molecules in triple collisions. Men’shikov, L.I.; Pono- 
marev, L.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 


gii). 1985. 9p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702083. 

A quasiresonant mechanism of mesic molecules formation, in 
triple collisions of the type tu+-D2z+Dz -> [(dtw)d2e]/sup */+D/ 
sub nu/ is considered. It is shown that at small resonance defects 
and big Dz+T2 mixture densities phi the rate of this process A/sub 
qr/ — phi? and it is comparable with the rate \/sub r/ — phi of 
the mesic molecules resonant formation in the reactions of the type 
tu+Dz2 -> [(dtp)d2e]/sub nu/*. The observable manifestations of 
the process considered and its role in the muon catalyzed fusion in 
deuterium-tritium mixture are discussed. 20 references, 3 figures. 


32120 (NORDITA—84/13-Prepr.) Electron capture 
across a nuclear resonance in the strorg potential Born ap- 
proximation. Jakubassa-Amundsen, D.H.; Amundsen, P.A. 
(Technische Univ. Muenchen, Garching (Germany, F.R.). 
Fakultaet fuer Physik; Nordisk Inst. for Teoretisk Atomfy- 
sik, Copenhagen (Denmark)). May 1984. 38p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86701653. 

The strong potential Born theory for charge transfer in fast, 
asymmetric ion-atom collisions has been extended to allow for nu- 
clear resonant scattering using distorted nuclear waves. In the ab- 
sence of a nuclear resonance, the semiclassical result is recovered. 
A large variation in the capture probability is found, when the pro- 
jectile energy passes through the resonance. As examples, we 
present results for the capture from the target K shell in the colli- 
sions of protons with 7*Ne, 7*Si, **Ni and of He** with 7°Ne, as 
well as for capture from the L shell of 5*Ni collisions with protons, 
and from the L shell of Ne and **Si by He** impact. 


32121 (UCRL—92597) Stochastic process in quantum 

Shore, B.W. (Lawrence Livermore National Lab., 

CA (USA)). 1985. Contract W-7405-ENG-48. 11p. (CONF- 
8509245—2). NTIS, PC A02. File Number DE87008748. 

From 6. international conference on coherent optics; Ustron, 

Poland — Sep 1985). 

case of a two-state atom immersed in nearly monochro- 

matic, nearly resonant radiation is considered. The radiation has a 

finite bandwidth. Collisional effects are also included. Time evolu- 

tion equations of quantum excitation are presented. Examples of the 
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stochastic processes are provided by showing the fluctuation of the 
coefficients of these equations. 


32122 (UCRL—93231) Relativistic calculations on polya- 
tomic systems. Pitzer, R.M.; Winter, N.W. (Ohio State 
Univ., Columbus (USA). Dept. of Chemistry; Lawrence 
Livermore National Lab., CA (USA)). 7 Jul 1985. Contract 
W-7405-ENG-48. 8p. (CONF-841210—33). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009590. 

From International chemical congress of Pacific Basin Socie- 
ty; Honolulu, HI, USA (16 Dec 1984). 

Ab initio calculations on polyatomic molecules and solids 
have progressed to the point that complexes containing any atom in 
the periodic table can be treated. If a meaningful comparison with 
experiment is desired, the relativistic terms in the Hamiltonian can 
no longer be ignored. These terms contribute to bond shortening, 
core contraction for s and p electrons, core expansion for d and f 
electrons, and energy shifts in the valence shells due to spin-orbit 
coupling. The latter effect along with its contributions to radiative 
and nonradiative transition probabilities is important to the under- 
standing of the optical properties of laser materials. The objectives 
of the present work are to simplify the form of the spin-orbit opera- 
tor, compute and store integrals over orbitals rather than spin-orbi- 
tals, and carry out configuration interaction (CI) calculations with 
double-group-adapted functions. A new program to carry out CI 
calculations over spin-orbitals that have been determined using a 
REP is under development. 


32123 (UCRL—95319) Kiloamp high-brightness beams. 
Caporaso, G.J. (Lawrence Livermore National Lab., CA 
(USA)). 1987. Contract W-7405-ENG-48. 8p. (CONF- 
870302—164). NTIS, PC A02. File Number DE87009574. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Brightness preservation of high-current relativistic electron 
beams under two different types of transport is discussed. Recent 
progress in improving the brightness of laser-guided beams in the 
Advanced Test Accelerator is reviewed. A strategy for the preser- 
vation of the brightness of space-charge-dominated beams in a sole- 
noidal transport system is presented. 


32124 (UCRL—95971) Experimental study of soft x-ray 
amplification in Ni-like Eu. MacGowan, B.J.; Keane, C.J.; 
Matthews, D.L. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1987. Contract W-7405-ENG-48. 9p. (CONF- 
870488—1). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87006821. 

From 15. international conference on quantum electronics; 
Baltimore, MD, USA (27 Apr 1987). 

The results of preliminary Ni-like exploding foil experiments 
are presented. Lines at 65.9, 71.0, 100.4, and 104.6 A, identified as 
4p-4d transitions in Ni-like Eu, have been shown to exhibit gain. 


32125 Finite-basis-set approach to the Dirac equation for 
atoms in a Dirac-Fock-Slater potential. Mukoyama, T.; Lin, 
C. (Department of Physics, Kansas State University, Man- 
hattan, Kansas 66506). Physical Review [Section] A: General 
Physics; 35: No. 12, 4942-4945(15 Jun 1987). 

A finite set of Slater-type orbitals is used as a basis to solve 
the Dirac equation for atoms in a Dirac-Fock-Slater potential. The 
energy eigenvalues thus obtained are in good agreement with the 
results from the numerical solution of the Dirac equation except 
that a spurious root always occurs for k>0. It is shown that despite 
this spurious root the method still gives good approximate atomic 
energy eigenvalues and wave functions. This implies that the finite- 
basis-set expansion method can be applied to relativistic atomic 
structure and atomic collision calculations. 


32126 Multiphoton ionization spectra and tunable fifth- 
harmonic production near five-photon resonances in Xe and 
Ar. Garrett, W.R.; Henderson, S.D.; Payne, M.G. (Chemi- 
cal Physics Section, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831-6378). Physical Review [Section] A: 
General Physics; 35: No. 12, 5032-5037(15 Jun 1987). Con- 
tract AC05-840R21400. 
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Through multiphoton ionization measurements, we have ob- 
served the interference of five-photon and internally generated 
fifth-harmonic excitation processes in AJ = 1 even-odd parity reso- 
nant transitions in Xe and Ar. In agreement with theory, these five- 
photon resonances are not observable in single-pass laser beams, but 
are convincingly observed in counterpropagating beams. In the 
negatively dispersive regions of the Sd[3/2]°J = 1 level of Xe, tun- 
able fifth-harmonic light is generated by phase matching with vari- 
ous buffer-gas mixtures. The fifth-harmonic profiles are in good 
agreement with calculated phase-matching curves. 


32127 Quantum theory of an atom near partially reflect- 
ing walls. Cook, R.J.; Milonni, P.W. (Seiler Research Labo- 
ratory, United States Air Force Academy, Colorado 
Springs, Colorado 80907). Physical Review [Section] A: Gen- 
eral Physics; 35: No. 12, 5081-5087(15 Jun 1987). 

We consider first a dielectric medium of identical two-state 
atoms coupled by the radiation field to an initially excited atom 
outside the dielectric. From the Schroedinger equation follows a 
delay-differential equation describing how the atom interacts with 
the dielectric by virtual photon exchanges. In the macroscopic limit 
of a continuous distribution of atoms in the dielectric, we derive a 
simpler delay-differential equation in which a Fresnel reflection co- 
efficient appears. We apply our results to a model of an atom in a 
multimode Fabry-Perot resonator, and obtain a general delay-differ- 
ential equation for the probability amplitude of the initially excited 
state. This equation predicts well-known Rabi oscillations when the 
round-trip photon propagation time is negligible compared with the 
inverse of the Rabi frequency and the mirrors are highly reflective. 
For low mirror reflectivities we recover Purcell's prediction that 
the emission rate is enhanced by the cavity Q factor. When the 
photon bounce time is large compared with the inverse Rabi fre- 
quency, Rabi oscillations do not occur. We discuss the Ewald- 
Oseen extinction theorem from the standpoint of quantum mechan- 
ics. 


32128 Multiconfiguration Hartree-Fock calculations of 
the oscillator strength for the 2s2p 1P°-+2p?2,2snd '‘D (9 = 
3—6) transitions in beryllium. Saha, H.P.; Froese Fischer, C. 
(Supercomputer Computations Research Institute, Fiorida 
State University, Tallahassee, Florida 32306-4052). Physical 
Review [Section] A: General Physics; 35: No. 12, 5240-5243(15 
Jun 1987). 

The multiconfiguration Hartree-Fock method has been ap- 
plied successfully to the calculation of oscillator strength for the 
transitions 2s2p 1P°-+2p2,2snd 'D (n = 3—6) in beryllium. The ef- 
fects of electron correlation, which are very important for these 
calculations, have been taken into account accurately through the 
configuration-interaction procedure. The length and velocity results 
of the oscillator strength as well as the calculated and experimental 
transition energies are in excellent agreement. The present results 
compare well with experiment and other available theoretical data. 


32129 Electron-impact spectroscopy of various diketone 
compounds. Walzl, K.N.; Xavier I.M. Jr.; Kuppermann, A. 
— Amos Noyes Laboratory of Chemical Physics, Cali- 
ornia Institute of Technology, Pasadena, California 91125). 
se of Chemical Physics; 86: No. 12, 6701-6706(15 Jun 

The spectra of the diketone compounds biacetyl, acetylace- 
tone, acetonylacetone, 1,2-cyclohexanedione, and 1,4-cyclohexane- 
dione have been investigated by the technique of low-energy vari- 
able-angle electron energy-loss spectroscopy. With this method 
low-lying, spin-forbidden transitions have been observed. The 
energy difference between the lowest spin-allowed and spin-forbid- 
den n—7* excitations in the acyclic diketones is found to be 0.35 
eV, on average, which is nearly the same as that of comparable 
acyclic monoketone compounds; in 1,2-cyclohexanedione, however, 
this energy difference is 0.84 eV, more than twice as large. This 
discrepancy in the magnitude of the n—»7* singlet—triplet splittings 
may be attributed to differing amounts of overlap between the ini- 
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32130 Collisional quenching and energy transfer in NS B 
2Pi, Jeffries, J.B.; Crosley, D.R. (Molecular Physics Depart- 

ment, SRI International, Menlo Park, California 94025). 

eh” of Chemical Physics; 86: No. 12, 6839-6846(15 Jun 
987). 

Total collisional removal rate constants k/sub d/ for the B 
2Pi excited electronic state of the NS free radical are measured for 
several collider molecules. For the lowest vibrational level (v’ = 
0), k/sub d/ is the electronic quenching rate constant; and for the 
vibrationally excited v’ = 1 and v’ = 6 levels, k/sub d/ is the sum 
of those for electronic quenching and vibrational relaxation. Nitro- 
gen sulfide free radicals are produced in a discharge flow reactor 
and the B Pi state is prepared and monitored by laser-induced flu- 
orescence. Measurements are made for nine different collision part- 
ners: He, Ne, Oz, SFs, N2O, He, CHs, CO, and NHs. Except for 
NHs, the thermally averaged quenching cross sections at room tem- 
perature are less than 10 A% this is a small value for electronic 
quenching of open shell diatomic radicals. For v’ = 6, k/sub d/ is 
smaller than for v’ = 1 for No, SFe, N2O, and COnz, but larger for 
He, O2, and He. The vibrational relaxation pathway from v’ = 1 to 
v’ = 0 constitutes about 25% of the total v’ = 1 collisional remov- 
al for Oz, N20, and SFe. 


$2131 Observation of motional-field-induced ripples in 
the photodetachment cross section of H~. Bryant, H.C.; Mo- 
hagheghi, A.; Stewart, J.E.; Donahue, J.B.; Quick, C.R.; 
Reeder, R.A.; Yuan, V.; Hummer, C.R.; Smith, W.W.; 
Cohen, S.; and others. (The University of New Mexico, Al- 
buquerque, New Mexico 87131). Physical Review Letters; 58: 
No. 23, 2412-2415(8 Jun 1987). 

A ripplelike structure in the photodetachment cross section 
of H™ near threshold, arising from autocorrelation in the wave 
function of the photoelectron in the presence of motional electric 
fields, is observed. 


32132 L-subshell state-to-state photoionization cross sec- 
tions for the carbon isoelectronic sequence. Chen, M.H. (Uni- 
versity of California, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). Physical Review [Sec- 
tion] A: General Physics; 35: No. 11, 4586-4591(1 Jun 1987). 

The state-to-state photoionization cross sections for ionizing 
an L-subshell electron from the 1s?2s?2p? configuration of the car- 
bonlike ions have been calculated for seven ions with atomic 
number 6=Z3=54 for the photon energy in the range 6SE=16 
keV by using the newly developed multiconfiguration Dirac-Fock 
photoionization code. The calculations were performed in the inter- 
mediate coupling including the initial-state and final-ionic-state con- 
figuration interaction from the same complex. The spin-orbit inter- 
action has been found to drastically alter the branching ratios for 
10<Z<45. For Z310, the branching ratios agree with the LSJ 
coupling limit while for Z=45, the branching ratios approach the j- 
j coupling limit. The effects of relativity change the total cross sec- 
tion by an amount less than 14% for the Xe/sup 48+ ion. 


32133 Photoemission study of Kr 3d—np autoionization 
resonances. Lindle, D.W.; Heimann, P.A.; Ferrett, T.A.; 
Piancastelli, M.N.; Shirley, D.A. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, and 
Department of Chemistry, University of California, Berke- 
ley, California 94720). Physical Review [Section] A: General 
Physics; 35: No. 11, 4605-4610(1 Jun 1987). Contract AC03- 
76SF00098. 

Resonant photoelectron spectra of Kr have been taken in the 
photon-energy ranges of the 3d/sub 5/2/—>5p,6p and 3d/sub 3/2/ 
— 5p excitations. The spectra, which closely resemble normal Kr* 
3d/sup -1/ Auger spectra, illustrate the importance of spectator” 
Auger-like decay for inner-shell resonances, in which the initially 
excited electron does not participate in the core-hole deexcitation 
process, except to respond to the change in the atomic potential. 
Possible assignments for some of the spectator decay channels are 
discussed based on photoemission intensity measurements at the dif- 
ferent 3d resonances. These assignments suggest that shake-up (e.g., 
5p—6p) of the “spectator” electron during the decay process is not 
quite as important as previously suspected. The resonance profiles 
of some of the more intense satellites have been determined over 
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the 3d—-np resonances. Very small resonance effects also were ob- 
served in the partial cross section for 4p subshell ionization, which 
produced asymmetric Fano-type profiles. The 4p angular distribu- 
tion, in contrast, exhibits a pronounced effect in the resonance 
energy range. The 4p results demonstrate that nonspectator au- 
toionization also is present. 


$2134 Intercombination lines of the zinc isoelectronic se- 
quence for Z = 50—70. Hinnov, E.; Beiersdorfer, P.; Bell, 
R.; Stevens, J.; Suckewer, S.; von Goeler, S.; Wouters, A; 

Dietrich, D.; ’Gerassimenko, M.; Silver, E; and others. 
(Princeton University, Plasma Physics Laboratory, Prince- 
ton, New Jersey 08544). Physical Review [Section] A: General 
Physics; 35: No. 11, 4876-4877(1 Jun 1987). 

The intercombination lines of the zinc sequence correspond- 
ing to the transition 4s4p *P:—>4s? 1S) have been observed for 
xenon, lanthanum, neodymium, europium, gadolinium, and ytterbi- 
um in the Princeton Large Torus tokamak discharges. 


Comment on "Molecular description of two-elec- 
tron atoms”. Starace, A.F.; Macek, J.H. ent of 
Physics and Astronomy, The University of Nebraska, Lin- 
coln, Nebraska 68588-0111). Physical Review Letters; 58: No. 
22, 2385-2385(1 Jun 1987). 

A Comment on the Letter by J. M. Feagin and J. S. Briggs, 
Phys. Rev. Lett. 57, 984 (1986). 


32136 Se ae 
impact double ionization. Pindzola, M.S. (Department of 
Physics, Auburn University, Auburn, Alabama 36849). Phys- 
ical Review [Section] A: General Physics; 35: No. 11, 4548- 
4550(1 Jun 1987). 

The electron-impact double-ionization cross section for Fr* 
is calculated in the distorted-wave Born approximation. A giant res- 
onance in the 5d subshell ionization-autoionization contribution to 
the cross section is found to be quite sensitive to changes in the 
double-well potential caused by relativistic effects on bound-state 
wave functions. 


32137 Electron-impact excitation cross sections for tran- 
sitions in atomic copper. Scheibner, K.F.; Hazi, A.U.; 
Henry, R.J.W. (High Temperature Physics Division, Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physical Review [Sec- 
tion] A: General Physics; 35: No. 11, 4869-4872(1 Jun 1987). 

We report results of the first ab initio, close-coupling calcu- 
lations of the electron impact excitation of atomic copper in the 
0.1—8.0-eV range. Integrated, inelastic cross sections are given for 
the low-lying *P° and *D/sup e/ excited states, which are impor- 
tant to the kinetics of the copper vapor laser. The calculated cross 
sections exhibit a rich resonance structure due to Cu™ states, which 
have not been previously known. 


32138 Electron-loss cross sections in symmetric multi- 
charged-ion collisions. Kim, H.J.; Janev, R.K. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review Letters; 58: No. 18, 1837-1840(4 May 1987). Contract 
ACO05-840R21400. 

The first measurements of electron-loss cross sections 
o(q—q+1) for symmetric collisions between multicharged heavy 
ions have been performed by use of a folded-beam ion-ion collider. 
The absolute values of o(3—>4) for the Ar/sup 3+/+Ar/sup 3+/ 
and the Kr/sup 3+/+Kr/sup 3+/ systems at 60 keV c.m. energy 
were determined from the measurements. 


Resource note: Theoretical atomic-electron binding 

B.; Kh Rezaul Karim; Mau Hsiung 

ent of Physics and Chemical Physics Insti- 

tute, University of Oregon, Eugene, Oregon 97403). Atomic 
i987) and Nuclear Data Tables; 36: No. 3, 355-374(May 
An annotated bibliography of calculations of electron bind- 

ing energies of neutral atoms is presented. The subject is summa- 
rized in a brief introduction. Published calculations are tabulated; 
entries are characterized according to range of atomic numbers; 
type of atomic model; nuclear charge distribution; and inclusion of 
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relaxation, Breit interaction, and quantum-electrodynamic effects. 
The table is supplemented with a chronological list of selected 
papers on atomic structure calculations and with a list of references 
to some useful computer programs. copyright 1987 Academic 
Press, Inc. 


32140 Negative ion source. Delmore, J.E. (to Dept. of 
Energy, Washington, DC). US Patent 4,649,279. 10 Mar 
1987. Filed date 23 Jan 1986. vp. 

An apparatus is described for producing negative ions of a 
gaseous sample comprising: an electron emitter; a draw-out elec- 
trode lying in a first plane and having an axis extending perpendic- 
ular to the first plane; a chamber having an ionization region and 
containing the electron emitter in the ionization region and contain- 
ing the draw-out electrode removed from the ionization region; 
means for providing at least between the electron emitter and the 
draw-out electrode, an electric field aligned with the axis of the 
draw-out electrode and oriented to attract negative particles toward 
the draw-out electrode; means for providing in the ionization 
region of the chamber, a uniform magnetic field orthogonal to the 
electric field throughout the ionization region. When a gaseous 
sample is introduced into the ionization region of the chamber, and 
electrons are emitted from the electron emitter, the electrons accel- 
erate toward the draw-out electrode under the influence of the 
electric field. The magnetic field causes the moving electrons to 
travel in a direction orthogonal to the magnetic and electric fields, 
with a generally cycloidal trajectory effected by the orthogonal 
electric and magnetic fields. Molecules of the gaseous sample cap- 
ture the cycloidally moving electrons become negative ions which 
are preferentially accelerated by the electric field toward the draw- 
out electrode, free electrons not captured being retained in the ioni- 
zation region. 


32141 Subpicosecond studies of collision-free multiple 
photon processes in the ultraviolet. Luk, T.S.; Johann, U.; 
Jara, H.; McIntyre, 1.A.; McPherson, A.; Schwarzenbach, 
A.P.; Boyer, K.; Rhodes, C.K. (Dept. of Physics, Univ. of 
Illinois at Chicago, P.O. Box 4348, Chicago, IL 60680). pp 
223-228 of High intensity laser processes. Alcock, A.J. Bel- 
lin: WA; SPIE Society of | Photo-Optical Instrumenta- 
tion Engineers (1986). (CONF-860620—). 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 

The authors present results of ion yield and electron energy 
analysis experiments to examine the physical processes using both 5 
ps 193 nm and 0.5 ps 248 nm ultraviolet lasers which have been 
described elsewhere. There is substantial evidence from ion and 
electron experiments that the low charge state production is mainly 
by a sequential process. The anomalous behavior in the ionization 
threshold intensity progression and the systematic deviation from 
the Keldysh line may point to a possible signature of many-electron 
or collective effects. The suppression of low order above threshold 
ionization lines in these studies is in rapport with the effect of the 
ponderomotive potential. 


32142 XeF2 photodissociation studies. I. Quantum yields 
and kinetics of XeF(B) and XeF(C). Black, G.; Sharpless, 
R.L.; Lorents, D.C.; Huestis, D.L.; Gutcheck, R.A.; Boni- 
field, T.D.; Helms, D.A.; Walters, G.K. (SRI International, 
Menlo Park, CA). Journal of Chemical Physics; 75: No. 10, 
4840-4846(15 Nov 1981). 

Photodissociation of XeF2 with synchrotron light pulses (0.3 
ns duration) has been used as the source of the XeF(B, C, and D) 
excited states. The time-resolved profiles of the intensity of the re- 
sulting fluorescence have been recorded and partially analyzed. 
Most of the measurements were made in the strong XeF2 absorp- 
tion band between 145 and 175 nm. The absorption cross section 
was redetermined out to 210 nm, with a maximum value of (5.9 
+/- 0.5) x 10-7 cm? at 158 nm. By comparison with O('S) signals 
from N2O photodissociation, quantum yields for XeF B, C, and D 
state production were determined. Radiative lifetimes of (14 +/- 1) 
and (100 +/- 10) ns were found for the B and C states. Rate coeffi- 
cients for quenching by XeF: are reported as are those for convert- 
ing B to C by collision with Ne, Ar, and Ne, along with upper 
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limits for quenching of the C state by these gases. 46 references, 5 
figures. 


32143 Time resolved spectroscopy of xenon excimers ex- 
cited by synchrotron radiation. Bonifield, T.D.; Rambow, 
F.H.K.; Walters, G.K.; McCusker, M.V.; Lorents, D.C.; 
Gutcheck, R.A. (Rice Univ., Houston, TX). Journal of 
Chemical Physics; 72: No. 5, 2914-2924(1 Mar 1980). 

Formation and decay rates of the lowest O/sub u/* and 1/ 
sub u/ states of Xe2*, excited by monochromatized synchrotron ra- 
diation from the Stanford storage ring (SPEAR), have been meas- 
ured in pure xenon and in xenon-argon mixtures over the pressure 
range 10? to 10‘ Torr. The results are interpreted to yield radiative 
lifetimes (4.6 +/- 0.3 and 99 +/- 2 nsec, respectively, for vibra- 
tionally relaxed O/sub u/* and 1/sub u/ molecules), vibrational re- 
laxation rates [7 x 10~** and 6 x 1072 cm*/sec for Xe2*(1/sub u/) in 
collisions with xenon and argon, respectively], the Xe,2*(O/sub u/* ) 
three-body formation rate from Xe(*P;) (5.3 x 10~°? cm*/sec), and 
rates for O/sub u/*-1/sub u/ mixing by collisions with xenon and 
argon. 19 references, 10 figures, 2 tables. 
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32144 (AD-A—177367/0/XAB) Population inversions in 
ablation plasmas generated by intense electron beams. Annual 
report, 1 November 1985-1 November 1986. Gilgenbach, 
R.M.; Kammash, T.; Brake, M.L. (Michigan Univ., Ann 
Arbor (USA). Dept. of Nuclear Engineering). 30 Nov 1986. 
91p. NTIS, PC A05/MF AO1. 

Experiments investigated the spectroscopic emission from 
electron-beam-driven carbon anode plasmas. Diode closure results 
in three phases of beam-plasma evolution which are summarized 
below: Stage I: Deposited electron dose is smaller than that re- 
quired for anode plasma formation. No light is detected in this 
phase. Stage II: Deposited electron dose is large enough for anode 
plasma formation before the diode shorts. Spectroscopic data for 
noncrowbarred shots (dose approx = 500-800 J/g) indicate the 
presence of CII and CIII with a high level of background radiation. 
Stage III: Cathode plasma begins shorting A-K gap or anode and 
cathode plasmas meet. For crowbarred shots (dose > 300 J/g) mo- 
lecular emission is observed from C, and CH. Atomic emissions 
from CII and H. Noncrowbarred shots exhibit intense atomic emis- 
sion; at early times CIII and CII are the primary components; how- 
ever emission from CIV has also been observed. Electron tempera- 
tures from Boltzmann plots are 2-3 eV. A second thrust of our ex- 
perimental program has been a study of electron beam induced op- 
tical emission in helium. The main hydrodynamic assumption is that 
the plasma can be described using single-fluid and temperature 
equations. The Collisional-Radiative Equilibrium (CRE) model is 
used to describe the ionization dynamics of the system. This model 
consists of a set of rate equations, one for each quantum state in- 
cluded, which describe the effect of atomic processes on the popu- 
lation and depopulation of a given state. The final component of 
the theory is the energy-deposition model. The stopping power is 
based on a formalism for relativistic electrons interacting with a 
plasma which has both free and bound electrons. 


32145 (DOE/ER/03077—282) The dynamics of bubble 
growth for Rayleigh-Taylor unstable interfaces. Gardner, C.; 
Glimm, J.; McBryan, O.; Menikoff, R.; Sharp, D.; Zhang, 
Q. (New York Univ., NY (USA). Courant Mathematics and 
Computing Lab.). May 1987. Contract AC02-76ER03077. 
73p. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE87010252. 

A statistical model is analyzed for the growth of bubbles in a 
Rayleigh-Taylor unstable interface. The model is compared to solu- 
tions of the full Euler equations for compressible two phase flow, 
using numerical solutions based on the method of front tracking. 
The front tracking method has the distinguishing feature of being a 
predominantly Eulerian method in which sharp interfaces are pre- 
served with zero numerical diffusion. Various regimes in the statis- 
tical model exhibiting qualitatively distinct behavior are explored. It 
appears that the parameters in the statistical model can be set from 
first principles on the basis of comparison with numerical solutions 
of the full Euler equation. 
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32146 Lagrangian fractional step method for the incom- 
pressible Navier—Stokes equations on a periodic domain. 
Boergers, C.; Peskin, C.S. (Lawrence Berkeley Laboratory 
and Department of Mathematics, University of California, 
Berkeley, California 94720). Journal of Computational Phys- 
ics; 70: No. 2, 397-438un 1987). Contract AC02- 
76ER03077;AC03-76SFC0098. 

In the Lagrangian fractional step method introduced in this 
paper, the fluid velocity and pressure are defined on a collection of 
N fluid markers. At each time step, these markers are used to gen- 
erate a Voronoi diagram, and this diagram is used to construct 
finite-difference operators corresponding to the divergence, gradi- 
ent, and Laplacian. The splitting of the Navier—Stokes equations 
leads to discrete Helmholtz and Poisson problems, which we solve 
using a two-grid method. The nonlinear convection terms are mod- 
eled simply by the displacement of the fluid markers. We have im- 
plemented this method on a periodic domain in the plane. We de- 
scribe an efficient algorithm for the numerical construction of peri- 
odic Voronoi diagrams, and we report on numerical results which 
indicate the the fractional step method is convergent of first order. 
The overall work per time step is proportional to N log N. copy- 
right 1987 Academic Press, Inc. 


32147 Semi-implicit magnetohydrodynamic calculations. 
Schnack, D.D.; Barnes, D.C.; Mikic, Z.; Harned, D.S.; Car- 
amana, E.J. (Applied Plasma Physics and Technology Divi- 
sion, Science Applications International Corporation, La 
Jolla, California 92038). Journal of Computational Physics; 
70: No. 2, 330-354(Jun 1987). 

A semi-implicit algorithm for the solution of the nonlinear, 
three-dimensional, resistive MHD equations in cylindrical geometry 
is presented. The specific model assumes uniform density and pres- 
sure, although this is not a restriction of the method. The spatial 
approximation employs finite differences in the radial coordinate, 
and the pseudo-spectral algorithm in the periodic poloidal and axial 
coordinates. A leapfrog algorithm is used to advance wave-like 
terms; advective terms are treated with a simple predictor—correc- 
tor method. The semi-implicit term is introduced as a simple modi- 
fication to the momentum equation. Dissipation is treated implicitly. 
The resulting algorithm is unconditionally stable with respect to 
normal modes. A general discussion of the semi-implicit method is 
given, and specific forms of the semi-implicit operator are com- 
pared in physically relevant test cases. Long-time simulations are 
presented. copyright 1987 Academic Press, Inc. 


32148 Transport properties of non-dilute suspensions. 
Renormalization via an effective continuum method. Acrivos, 
A.; Chang, E.Y. (Department of Chemical Engineering, 
Stanford University, Stanford, CA 94305-5025). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; 154: No. 1, 
129-142(25 Mar 1987). (CONF-8610148—). 

From Symposium on physics and chemistry of porous 
media; Ridgefield, CT, USA (15 Oct 1986). 

In this paper, we present a new method for resolving the 
nonabsolutely convergent and divergent integrals which often arise 
in the course of calculating the effective transport parameters of 
two-phase materials. Although several well-established techniques 
for accomplishing this have already been discussed previously in 
the literature, this new method appears to be more direct and to 
have a stronger physical basis than those previously proposed. 
Briefly, the main feature of the method is that it replaces part of 
the composite in the system with an effective continuum having the 
bulk property being calculated. By means of this step, long range 
interactions between particles are accounted for in a more complete 
way, and as a result, the convergence difficulties are resolved. 


32149 Friction factors for a lattice of Brownian particles. 
Hurd, A.J.; Clark, N.A.; Mockler, R.C.; O’Sullivan, W.J. 
(Brandeis Univ., Waltham, MA). Journal of Fluid Mechanics; 
153: 401-416(1985). Contract AC02-82ER 13004. 

The resistance to oscillatory motions of arbitrary wave- 
lengths in an infinitely dilute lattice of identical spheres, immersed 
in a viscous fluid, is calculated from the linearized Navier-Stokes 
equation to lowest order in fluid inertia and sphere-volume fraction. 
The application the authors have in mind is to analyze the hydro- 





4457 / ERA-12/15 


dynamic modes in colloidal crystals (a lattice of Brownian particles 
repelling each other electrically), although other applications are 
possible. The authors find that the friction per particle for both 
compressional and transverse shear modes is close to the Stokes 
value at short wavelengths, whereas at long wavelengths fluid 
backflow within the lattice is important and causes the friction to 
increase for compressional modes. For shear modes, in which back- 
flow is not present, the friction decreases from the Stokes value at 
short wavelengths to zero at long wavelengths. At sufficiently long 
wavelengths, when the shear-mode friction becomes small enough, 
propagating viscoelastic modes are possible in a lattice with elastic 
forces between spheres. Fluid inertia is most important for long- 
wavelength transverse motions, since a significant amount of fluid 
mass gets carried along by each particle. Explicit results for a bec 
lattice are presented along with interpolation formulas, and the per- 
tinence of these results to colloidal crystals is discussed. Finally, the 
effects of constraining walls are explored by considering a one-di- 
mensional lattice near a wall. Backflow imposed by the wall in- 
creases the friction factors for the lattice modes, showing that prop- 
agating modes are unlikely in colloidal crystals that are confined to 
a cell thinner than a critical length. 19 references, 4 figures, 1 table. 


32150 Erratum: analytic equilibria with quadrupole sym- 
metry in the paraxial limit. Pearlstein, L.D.; Kaiser, T.B.; 
Newcomb, W.A. (Lawrence Livermore National Lab., 
CA). Physics of Fluids; 27: No. 11, 2781(Nov 1984). 

In Eq. (43) the third and fourth terms on the left-hand side 
of the equation should be preceded by minus signs, as should the 
right-hand side of Eq. (55). In the first equation on page 1330 the 
factor exp(i theta’) should be exp(2i theta’). These errors are typo- 
graphical only and have no effect on the remainder of the paper. 
An algebraic error appears in Eq. (46): the first term on the right- 
hand side should be preceded by a minus sign, which requires that 


the right-hand sides of Eqs. (71) and (B1) also be reversed in sign. 
The effect of this change is to reverse the sign of the octupole com- 
ponent of the flux-surface distortion, causing the square-shaped 
equilibrium flux surfaces shown in the original version of the paper 
(Fig. 7) to become diamond-shaped as in the accompanying figure. 
Finally, the terms normal and geodesic curvature were used in a 
manner that does not conform to accepted mathematical usage. 


6450 High Energy Physics 
REFER ALSO TO CITATION(S) 32102 


32151 (DOE/ER/40284—1) Research accomplishments 
in particle physics: Research progress report, July 16, 1986 to 
July 15, 1987. (Boston Univ., MA (USA). Dept. of Physics). 
09 Apr 1987. Contract AC02-86ER40284. 58p. NTIS, PC 
A04/MF A01; 1; GPO Dep. File Number DE87008531. 

This document reports the activities of Boston University re- 
searchers in five projects in high energy physics research during 
the period July 16, 1986 to July 15, 1987. These include: search for 
proton decay and neutrinos from point astrophysical sources, as 
well as the study of cosmic ray muons and neutrinos in the IMB 
detector; study of high energy electron-positron annihilation, using 
the ASP and SLD detectors at SLAC; development of a new un- 
derground detector facility in the Gran Sasso Laboratory in Italy 
for magnetic monopoles and to study astrophysical muons and neu- 
trinos; measurement of the anomalous magnetic moment of the 
muon in a new superconducting storage ring and detector system at 
BNL, with a major portion of design and construction of accelera- 
tor components at Boston University; and study of theoretical parti- 
cle physics, including lattice gauge theories, string theories, phe- 
nomenology of the Standard Model and its extensions, and applica- 
tion of particle physics concepts to the early universe, cosmology 
and astrophysics, as well as the extension of these techniques into 
computational physics. 
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REFER ALSO TO CITATION(S) 32172 


32152 (DOE/ER/02197—105) Hadronic atoms and lep- 
tonic conservations: Final technical report, February 1, 1984- 
January 31, 1987. Kunselman, R. (Wyoming Univ., Laramie 
(USA). Dept. of Physics). 1987. Contract AC02-76ER02197. 
9p. (COO—2197-105). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87009261. 

X rays from pionic atoms were studied to determine nuclear 
distributions, to determine pion-nuclear interaction parameters, and 
to test energy calculations; x rays from sigmonic and kaonic atoms 
were studied to determine the sigma-minus magnetic moment, as 
well as to determine sigma-nuclear interaction parameters, and to 
determine the sigma-minus and kaon mass. A search for the rare 
decay p* — e* y at a sensitivity less than 10~** is being construct- 
ed. A more sensitive search was begun for muonium conversion 
pte” > pet. 6 refs. 


32153 (DOE/ER/40033—124) First results on inclusive 
2r0,eta and yy production from anti pp collisions at Vs = 243 
GeV from UA6 experiment. Tran, M.T. (Rochester Univ., 
NY (USA); Euro Organization for Nuclear Research, 
Geneva (Switzerland). 30 Jun 1986. Contract AC02- 
81ER40033. 11p. (CONF-8606286—1). NTIS, PC A02/MF 
AO01; 1; GPO Dep. File Number DE87005905. 

From 6. international conference on proton-antiproton phys- 
ics; Aachen, F.R. Germany (30 Jun 1986). 

Preliminary results on invariant cross section for inclusive 7° 
production, eta/7® production ratio and direct photon to 7° pro- 
duction ratio in anti pp collisions at Vs = 24.3 GeV in the trans- 
verse momentum range 2.5 < p/sub T/ < 5 GeV/c are presented. 
These results are from data collected in an initial run of the UA6 
experiment in the fall of 1984 with an integrated luminosity of 
4.10% cm72. 


32154 (DOE/ER/40048—09-P6) Collider physics: A 
theorist’s view. Ellis, S.D. (Washington Univ., Seattle 
(USA). Dept. of Physics). Jun 1986. Contract AC06- 
81ER40048. 3lp. (CONF-860150—8). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87000608. 

From Winter condensed matter physics conference: frontiers 
in condensed matter X-ray physics; Aspen, CO, USA (12 Jan 1986). 

Recent experimental results from the CERN anti p p Col- 
lider are reviewed from a theorist’s perspective. The conclusion is 
that the standard model is impressively verified and nothing else 
seems to be present. Some other relevant phenomenological and 
theoretical issues are also reviewed. 


32155 (DOE/ER/40125—8) Indiana University High 
Energy Physics Group: Task C: Technical progress report, 
December 1, 1986-November 30, 1987. Heinz, R.M.; Mufson, 
S.L. (Indiana Univ., Bloomington (USA). Dept. of Physics). 
1987. Contract AC02-84ER40125. 25p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87010093. 

The Indiana University High Energy Physics Group, Task C 
has been preparing for the MACRO experiment at Gran Sasso 
during the current contract year. MACRO is a large Monopole, 
Astrophysics, and Cosmic Ray Observatory to be built under the 
Gran Sasso Mountain outside of Rome. Indiana University has been 
performing extensive Monte Carlo design and analysis calculations 
and doing development work on the MACRO liquid scintillator. 
We are constructing a !aminator for building scintillator boxes. We 
participated in the onsite background-measuring test run in the 
Gran Sasso. 
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32156 (FVE-OEIPK—86-53) Investigation of correla- 
tions between secondary hadron transverse momenta in anti 
pp interactions at 32 GeV/c. Bogolyubskij, M.Yu.; Borovi- 
kov, A.A.; Bumazhnov, V.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1986. 19p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702156. 

The study of correlations between the transverse momenta 
of the secondary hadrons in terms of azimuthal asymmetry and 
compensating momentum is carried out. The experimental data are 
compared in detail with predictions of Lund fragmentation model. 
The results testifying to strong kinematic correlations between the 
leading proton and antiproton are obtained. Influence of baryon 
and meson resonances on asymmetry of azimuthal distributions is 
studied. 24 references, 5 figures. 


32157 (INIS-mf—10608) Measurement of the coupling 
constant a/sub s/ of the strong interaction from energy- 
energy correlations in the e/sup +/e/sup -/ annihilation at 
c.m. energies from 14 to 43 GeV. Kreutz, G. (Siegen Univ. 
(Gesamthochschule) (Germany, F.R.). Fachbereich 7 - 
Physik). 30 Oct 1985. 146p. (In German). NTIS (US Sales 
Only), PC A07/MF A0O1. File Number DE87751862. 

In the framework of this thesis the energy-energy correlation 
and its asymmetry were studied at the four c.m. energies Vs=14, 
22, 34, 43 GeV. By this it was possible to observe the behaviour of 
these quantities within an energy range of nearly 30 GeV. The aim 
of this thesis was among others to study, under which conditions 
the named measured quantities are suited for the determination of 
the coupling constant a/sub s/. (orig./HSI). 


32158 (INIS-mf—10897) Study of tau-pairs and search 
for new particles. Demarteau, M.W.J.M. (Amsterdam Univ. 


(Netherlands)). 19 Nov 1986. 103p. NTIS (US Sales Only), 


PC A06/MF AO01. File Number DE87702196. 

The pair production of tau-leptons in electron-positron colli- 
sions has been studied with the Mark-J detector at PETRA in the 
center of mass energy region 14 GeV = Vs = 46.8 GeV with a 
total integrated luminosity of 119.7 pb~*. The event topology used 
for this analysis consists of an identified muon together with a ha- 
dronic or electromagnetic shower in the calorimeter. For the ratio 
of the measured cross section over the lowest order QED cross 
section a value of 0.96 +- 0.03 +- 0.04 is obtained at an average 
center of mass energy of 36.4 GeV. The first error corresponds to 
the statistical error and the second one to the systematic error. 
Since one tau is required to decay into a muon and the other tau 
into anything but a muon the measurement of the cross section 
allows for a direct determination of the muonic branching ratio of 
the tau. The obtained value is (17.3 +- 0.6 +- 0.8)%. Due to 
electroweak effects the angular distribution shows a forward-back- 
ward charge asymmetry of (-9.3 +- 3.7 +- 1.5)% at Vs = 34.6 
GeV and (-12.7 +- 6.4 +- 1.5)% at Vs = 43.5 GeV, correspond- 
ing to an axial-vector coupling of 0.23 +- 0.08 +- 0.03, in good 
agreement with the standard model of elctroweak interactions. The 
characteristics of events originating from the production of new 
particles and the selection criteria used in the search for these parti- 
cles, are described in detail. No candidates for any of the new parti- 
cles were found mass limits obtained from this result for the parti- 
cles which are looked for, all at the 95% confidence level, are pre- 
sented. (Auth.). 120 references, 35 figures, 8 tables. 


32159 CINIS-mf—10898) Formation of eta’ mesons in 
photon-photon collisions. Uitert, B.K. van. (Rijksuniversiteit 
Utrecht (Netherlands)). 22 Oct 1986. 106p. NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE87702197. 

This thesis describes an experiment performed at the posi- 
tron electron storage ring PEP at the Stanfoid Linear Accelerator 
Center on the formation of the eta’ resonance which is observed in 
its decay mode rho°y, where the rho decays into a w* 7 pair. 
Some general features of the relatively new subject of photon- 
photon physics are introduced. The eta’ and the coupling of pho- 
tons to the eta’ are discussed in the context of the quark model. It is 
shown how the mixing angle in the nonet of pseudoscalar mesons 
can be derived from ratios of yy widths. The kinematics of the 
two-photon exchange process, the formation of the eta’ resonance 


ERA-12/15 / 4458 


by the two virtual photons and its subsequent electromagnetic 
decay into rho°y are discussed. The selected sample of events is 
used to determine the yy width of the eta’ under the conventional 
assignment J/sup P/ = 0O- for the eta’ and J/sup P/ = 1° for the 
tho. The result is combined with measurements by other experi- 
ments to a world average, which is used to determine the mixing 
angle for the pseudoscalar nonet under various assumptions. The 
decay angular and energy distributions are investigated in detail. 
(Auth.). 


“32160 + (INIS-mf—10899) Study of the chi/sub b/ states 


in exclusive radiative decay of the Y(2S). Walk, W.H.H.M. 
(Katholieke Univ. Nijmegen (Netherlands)). 11 Sep 1986. 
185p. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE87702198. 

Excited states of a quark-antiquark system: the chi/sub b/ 
particles or bottomonium states are investigated. These states form 
part of cascade processes from the Y(2S) states which are produced 
by annihilation of electrons and positrons of sufficient energy. By 
observation of the final-state particles of these cascades (2 photons 
and 2 leptons) several characteristics of these chi/sub b/ states, i.e. 
mass and hadronic widths, can be determined which are predicted 
by quantum chromodynamics (QCD). The electron-positron storage 
ring DORIS 2 at DESY, Hamburg is used to produce the Y(2S) 
states. From about 35 million events exactly 100 are selected. From 
the energies and angular correlations of the final photons the 
masses and the spins of the chi/sub b/ states are determined. From 
the numbers of observed events, after corrections for detector effi- 
ciency, the branching ratios are obtained. For the observed masses 
best agreement is found for models which base their asymptotic be- 
haviour on QCD and assume the long range confining interaction 
to be effectively of the scalar type. The observed branching ratios 
are translated into hadronic widths. The results are in good agree- 


ment with corresponding QCD predictions. (Auth.). 104 references, 
16 tables. 


32161 (JINR-E—1-86-129) A-dependence of eta-meson 
inclusive production at 10.5 Gev/s. Bitsadze, G.S.; Budagov, 
Yu.A.; Chirikov-Zorin, ILE. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1986. 
14p. NTIS (US Sales Only), PC A02/MF AOlI. File 
Number DE87702217. 

Production of eta-mesons in m* rho -> etaX and 7*A -> 
etaX reactions where A=D, "Li, °Be, ?’Al, ®Cu is studied. New 
experimental results for ratios of inclusive differential cross sections 
of eta-meson production on deuteron and proton: R/sub D/P/ and 
on nuclei and deuteron R/sub A/ are presented. The results are 
based on the statistics of = 5x10‘ detected in eta-> 2y decays. It is 
shown that the power a in the parametrization R/sub A/—A/sup 
a(x(sub F)/ does not change significantly with x/sub F/ and its 
mean value is 0.50+-0.02. The lower limit is obtained for the effec- 
tive coefficient of string tension in the colour string model, k = 3 
GeV/fm. The observed growth of R/sub A/ with x/sub F/ can be 
explained by an assumption of a neutron halo with the factor H — 
4 in the nuclei. 19 references, 6 figures, 2 tables. 


32162 (LA—9923-MS) A proposed experimental program 
to study eta-production, eta-decay, and eta-nucleus interac- 
tions at LAMPF. Peng, J.C.; Drake, D.M.; Stein, N.; Carey, 
T.A.; Moss, J.M. (Los Alamos National Lab., NM (USA)). 
Mar 1987. Contract W-7405-ENG-36. 18p. NTIS, PC A02/ 
MF AO01; GPO Dep. File Number DE87007715. 

This report discusses an experimental program to study pro- 
duction of the eta-meson and subsequent interaction of the eta with 
the nucleus. In experiments at LAMPF we produced eta through 
the 7” p — eta n reaction and detected eta production by measur- 
ing the two gamma rays in the eta —> 2y decay or by measuring 
only the forward-going neutrons or charged particles. We propose 
additional experiments that could be performed with existing appa- 
ratus; in addition, we suggest further pertinent investigations that 
will be possible with the more energetic pion beams from LAMPF 
II. 14 refs., 6 figs., 2 tabs. 
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32163 (SLAC-PUB—4202) New results on mesons con- 
taining strange quarks. Aston, D.; Awaji, N.; Bienz, T.; 
Bird, F.; D'Amore, J.; Dunwoodie, W.; Endorf, R.; Fujii, 
K.; Hayashii, H.; Iwata, S. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA); Nagoya Univ. (Japan). 
Dept. of Physics; Cincinnati Univ. OH (USA); Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Jan 1987. 
Contract ‘AC03-76SF00515. 28p. (CONF-860736—15). 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87008319. 

From 14. SLAC summer institute on particle physics; Stan- 
ford, CA, USA (28 Jul 1986). 

Recent results of strange and strangeonium mesons are pre- 
sented. The data come from a high sensitivity study (4.1 ev/nb) of 
K~p interactions at 11 GeV/c using the LASS spectrometer at 
SLAC. The complete leading orbitally-excited K* series up 
through J/sup P/ = 5~ and a substantial number of the expected 
underlying states are observed decaying into K~ *, anti Ks°ar* 7”, 
and K eta final states, and new measurements are made of their 
masses, widths, and branching ratios. Production of strangeonium 
states via hypercharge exchange is observed into Ks°Ks°, K~ K*, 
and K3°K*~ 2~* final states. The leading orbitally-excited phi series 
through J/sup P/ = 3° is clearly seen and evidence is presented 
for additional high spin structure in the 2.2 GeV/c? region. No 
f2(1720) is observed. The Ks°K*~a~* spectrum is dominated by 
1*(K* anti K + anti K* K) production in the region below 1.6 
GeV/c*. These results are compared with data on the same systems 
produced by different production mechanisms. 12 refs., 28 figs. 


32164 (SLAC-PUB—4289) Results on charmed meson 
decays from Mark III. Wasserbaech, S.R. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Apr 1987. 
Contract AC03-76SF00515. 6p. (CONF-870121—4). NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87008872. 

From Meeting of the Division of Particles and Fields of the 
American Physical Society; Salt Lake City, UT, USA (14 Jan 
1987). 

" We report recent results on charmed meson decays, obtained 
using the Mark III detector at SPEAR. The first topic discussed is 
the observation of e* e~ + D/sub s/D/sub s/* at Vs = 4.14 GeV. 
The D/sub s/* is detected as a peak in the mass distribution recoil- 
ing from D/sub s/*~ — phiw*~. The mass of the D/sub s/* is 
found to be (2109.3 +- 2.1 +- 3.1)MeV/c?, yielding a D/sub s/*- 
D/sub s/ mass difference of (137.9 +- 2.1 +- 4.3) MeV/c? The 
production cross section times branching ratio is also measured. 
Next, a search for the decay D* — p* nu/sub p/ is described. A 
preliminary upper limit (90% CL) on B(D* — p* nu/sub p/) of 8.4 
x 10~‘ is obtained, corresponding to an upper limit on the decay 
constant f/sub D/ of 340 MeV/c? Finally, we present results of a 
search for the lepton family number violating decay D° > pe. We 
find B(D° — pe) < 1.5 x 10-4 at 90% CL. 


32165 (TRI-PP—87-18) Recent measurement of the 70 
form factor slope. Poutissou, J.M.; Gumplinger, P.; Stetz, 
A.; Blevis, I.; Hasinoff, M.; Virtue, C.J.; Waltham, C.E.; 
Chew, S.H.; Lowe, J.; Mulera, T. , Vancouver, 
British Columbia (Canada); Oregon State Univ., Corvallis 
(USA); Oxford Univ. (UK). Nuclear Physics Lab; Birming- 
ham Univ. (UK); Lawrence ee National ‘Lab., CA 
(USA); Queen’s Univ., Kingston, Ontario (Canada). Dept. 
of Physics). Feb 1987. 4p. <CONF-870279—-6). NTIS (US 
Sales Only), PC A02. File Number DE87900669. 

From Lake Louise winter institute; Alberta, Canada (15 Feb 
1987). 

7 The partial branching ratio of the Dalitz decay 7° — ye™ e* 
into high invariant mass electron-positron pairs has been measured 
at rest and we have extracted a value for the slope parameter of the 
a° electromagnetic form factor which is consistent with vector 
dominance and quark loop model predictions. 


32166 (UEF—06-85) Study of the rho° meson polarisation 
ap reaction at 5 GeV/c. Antos, J.; Sandor, L. (Slo- 
venska Akademia Vied, Kosice (Czechoslovakia). Ustav Ex- 
perimentalnej Fyziky). 1985. 5p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702257. 
Experimental data on rho® meson polarization in the 7 p re- 
action at 5 GeV/c are presented. A change in rho® meson polariza- 
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tion for mesons produced at small p*(perpendicular) and at 
p*(perpendicular)=0.3 or produced in backward direction in CMS 
is demonstrated. A natural explanation of these phenomena is the 
one-pion exchange mechanism and the mechanism of quark-anti- 
quark annihilation as observed for rho® meson production in p-barp 
reactions. 


32167 Evidence of Q?Q-bar? mesons in p-barn annihila- 
tions and yy reactions. Liu, K.F.; Li, B.A. (Department of 
Physics, State University of New York at Stony Brook, 
Stony Brook, New York 11794). Physical Review Letters; 58: 
No. 22, 2288-2291(1 Jun 1987). 

A new resonance at 1480 MeV with a width of 110 MeV is 
found in p-barn annihilations in the channel p-barn—-7~ Xo(1480)— 
a tho°rho®. Its mass, width, spin, and parity are shown to be con- 
sistent with the rho°rho® enhancement observed in yy reactions. 
Together with the suppression in the yy—rho* rho~ data which re- 
quires the admixture of an isotensor structure, this rho°rho® reso- 
nance in p-barn annihilation and yy reactions and their small az 
branching ratios represent the best evidence yet for Q?Q-bar? 
states. A rho" rho” resonance in p-barn annihilations which would 
betray the exotic isotensor nature of the resonance is predicted. 


32168 Limit on nu-bar/sub e/ mass from free-molecular- 
tritium beta decay. Wilkerson, J.F.; Bowles, T.J.; Browne, 
J.C.; Maley, M.P.; Robertson, R.G.H.; Cohen, J.S.; Martin, 
R.L.; Knapp, D.A.; Helffrich, J.A. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
Review Letters; 58: No. 20, 2023-2026(18 May 1987). 

The beta spectrum of free molecular tritium has been meas- 
ured in order to search for a finite electron-antineutrino mass. The 
final-state effects in molecular tritium are accurately known and the 
data thus yield an essentially model-independent upper limit of 27 
eV on the v/sub e/ mass at the 95% confidence level. 


32169 Measurement of the D/sub s/* lifetime. Anjos, 
J.C.; Appel, J.A.; Bracker, S.B.; Browder, T.E.; Cremaldi, 
L. M.; Elliott, J. R; Escobar, C. 0; Estabrooks, P,; Gibney, 
M.C.; Hartner, G. F.; and others. (University of California, 
Santa Barbara, California 93106;). Physical Review Letters; 
58: No. 18, 1818-1820(4 May 1987). 

We have observed 99 decays of the charmed strange meson, 
the D/sub s/* (formerly called the F*), into the phiw* (61) and K- 
bar/sup */°K* (38) final states in the Fermilab photoproduction ex- 
periment E-691. We determine the lifetime to be (0.48/sub -0.05// 
sup +0.06/ +- 0.02) x 10/sup -12/ s. Using our reported measure- 
ment of the D® lifetime, we calculate the ratio tau(D/sub s/*)/ 
tau(D°) = (1.10 +- 0.15 +- 0.04). 


32170 Experiments beyond the standard model. Perl, 
M.L. (Stanford Linear Accelerator Center, Stanford Univ., 
Stanford, CA 94305). pp 399-472 of Fundamental forces. 
Frame, D.; Peach, K.J. Edinburgh, Scotland; SUSSP Publi- 
cations (1984). (CONF-8408142—). 

From 27. Scottish Universities summer school in physics; St. 
Andrews, UK (12 Aug 1984). 

paper is based on lectures on techniques and directions 

in elementary particle physics which look beyond the so-called 
standard model of particle physics. This model is actually a collec- 
tion of experimental facts, established theory, and some attractive 
but not established models and theories; all set in a framework of 
relativistic quantum mechanics and conventional notions of space 
and time. 
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REFER ALSO TO CITATION(S) 31339, 32184 


32171 (BNL—39502) Probing the W-Z-Higgs sector of 
electroweak gauge theories at the superconducting super col- 
lider. Gunion, J.F. (Brookhaven National Lab., Upton, NY 
(USA); California Univ., Davis (USA). Dept. of Physics). 
Oct 1986. Contract ‘AC02-76CHO00016. 12p. (CONF- 
8606215—41). NTIS, PC A02. File Number DE87008418. 
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From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

We review and summarize the procedures for exploring at 
the SSC the W-Z-Higgs sector of SU(2)/sub L/ x U(1) and ex- 
tended gauge theory versions thereof, including supersymmetric 
and left-right symmetric models. 


32172 (BNL—39656) The effect of extra neutral gauge 
bosons on neutrino-electron scattering. Godfrey, S.; Mar- 
ciano, W.J. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1987. Contract AC02-76CH00016. 10p. (CONF- 
870283—3). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87008720. 

From BNL neutrino workshop; Upton, NY, USA (5 Feb 
1987). 

7 The effects of additional neutral gauge bosons on neutrino- 
electron scattering cross sections are examined. Existing data are 
shown to provide bounds in the 100 to 250 GeV range for a class 
of Eg inspired models. Estimates of the precision reachable in ongo- 
ing measurements indicates that those bounds should approach 400 
GeV and a proposed new experiment at Los Alamos may probe 
mass scales of order 800 GeV. 


32173 (INIS-mf—9289) Semileptonic decays of the tau- 
lepton and the nonlinear chiral. Chahrouri, N. (Karlsruhe 
Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Physik). 3 Feb 
1984. 56p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85780771. 

In this thesis the semileptonic decays of the tau lepton are 
treated in the framework of a nonlinear chiral SU(3) x SU(3). After 
a description of the experimental situation and the historical devel- 
opment of phenomenological Lagrangian is constructed which is in- 
variant under the nonlinear chiral SU(3) x SU(3). In order to corre- 
spond to the real experimental situation the SU(3) x SU(3) symme- 
try is broken however without violating the proved symmetry 
SU(2) x SU(2). The current matrix elements are calculated whereby 
the effect of the phi, K/sup */, and PHI resonances is included by 
the means of form factors. After the calculation of the phase-space 
integrals the results are presented and discussed. It is shown that 
the results of the model reproduce the existing data very well. An 
improvement should yet be reached by gauging of the theory. 


32174 (INIS-SU—400, pp 32-34) Magnetic mass of the 
gluon in QCD/sub 4/ in the two-loop approximation. Veliev, 
Eh.Kh.; Kalashnikov, O.K. 1986. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780128. 

Kratkie Soobshcheniya po Fizike. No. 3. 

In Experimental and theoretical phvsics. Collection. 

High-temperature asymptotics of the magnetic mass of 
gluons in QCD/sub 4/ at g/sub eff//sup 2/ << 1 is calculated. 
Axial gauge of A/sub 4/0 and standard regularization are used. The 
gauge invariance of the obtained result is confirmed by comparison 
with Feynman gauge calculations. 4 refs. 


32175 ((TTEP—72(1986)) Strange particles with high 
spins. Kobzarev, I.; Kondratyuk, L.; Martem’yanov, B.; 
Shchepkin, M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1986. 8p. NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE87702204. 

Using the Nambu string model with quark spin-orbit cou- 
pling the orbital excitation spectra of strange particles are calculat- 
ed. 11 references, 3 figures. 


32176 (I1TF—86-17-R) Analysis of data on p anti p scat- 
tering at high energies in the Glauber-Sitenko theory. En- 
kovskij, L.L.; Struminskij, B.V.; Shalabanov, O.V. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1986. 13p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87702205. 

The Glauber-Sitenko multiple diffraction scattering theory is 
used to analyze the data on elastic p anti p-scattering at high ener- 
gies. It is shown that taking into account valence quark rescattering 
allows one to describe qualitatively the behaviour of differential 
cross section in the range of small (t) both at VS=546 GeV and 
VS=53 GeV. 10 references, 5 figures. 
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32177 (LAPP-TH—148) Photinos and primordial nucleo- 
synthesis. Salati, P.; Delbourgo-Salvador, P.; Audouze, J. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules). Apr 1986. 37p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE87752075. 

Photinos are the particles predicted by supersymmetry theo- 
ries which are the most likely to be detectable. If they exist they 
should influence in many ways the results of the primordial nucleo- 
synthesis. If photinos are stable, cosmological constraints restrict 
their possible mass to be either very light (M<100 eV) or to be 
massive (M>3 GeV). If they are unstable their decay depends if 
they are/or not the lightest supersymmetric particles. They may 
either disintegrate into gravitinos (if these particles are lighter than 
photinos) or in the contrary their decay would depend on the ex- 
plicit or the spontaneous breaking of the R-parity. In the case 
where photinos are unstable, and create high energy photons able 
to photodisintegrate the light elements, the comparison between the 
predicted and the observed abundances allow to restrict significant- 
ly the photino mass-lifetime range: roughly speaking photinos of 
relatively high mass (My —> 150 MeV) and low time scale (<10/ 
sup 3/ sec) are only those which are compatible with these abun- 
dances. Moreover the constraints coming from the primordial nu- 
cleosynthesis can be combined with those coming from particle 
physics in the three possible decay processes of photinos and re- 
strict quite thoroughly the range of allowed physical parameters for 
the photinos. Finally unstable photinos cannot be used to reconcile 
a closed Universe with the results of the primordial nucleosynthe- 
sis. The only possibility in this case lies in the hypothetical exist- 
ence of stable photinos with masses ranging from 3 to 8 GeV. 


32178 K* and K~ slope parameters as a signature for de- 
confinement at finite baryon density. Heinz, U.; Lee, K.S.; 
Rhoades-Brown, a.M.J. (Physics Department, Brookhaven 
National Laboratory, Upton, New York 11973 and). Physi- 
cal Review Letters; 58: No. 22, 2292-2295(1 Jun 1987). Con- 
tract AC02-76CH00016;A.C02-76ER 13001. 

We propose to study the slope parameters of K* and K~ 
energy spectra from relativistic heavy-ion collisions in the regime 
of complete nuclear stopping, and suggest a characteristic change 
of these slopes as a signal for transition into a baryon-rich quark- 
gluon plasma. 


32179 Soft radiation in parton-parton scattering. Ellis, 
R.K.; Marchesini, G.; Webber, B.R. (Fermi National Accel- 
erator Lab., Batavia, IL, USA; Parma Univ., Italy. a. 
mento di Fisica; Istituto Nazionale di Fisica Nucleare, 
Parma, Italy; Cambridge Univ., UK. Cavendish Lab.). Nu- 
clear Physics [Section] B; 286: No. 3/4, 643-656(11 May 
1987). 


We investigate the pattern of soft gluon radiation associated 
with parton-parton scattering by explicit evaluation of the 2 -> 3 
scattering processes in the soft limit. After azimuthal averaging, the 
results provide the initial conditions for an angular-ordering ap- 
proximation to coherent multiple soft gluon emission, which may 
be incorporated into Monte Carlo simulation programs. 


32180 Bonn meson-exchange model for the nucleon-nu- 
cleon interaction. Machleidt, R.; Holinde, K.; Elster, C. (Los 
Alamos National Lab., NM, USA; California Univ., Los 
Angeles, USA. Dept. of Physics; Bonn Univ., Germany, 
F.R.. Inst. fuer Theoretische Kernphysik). Physics Reports: A 
Review Section of Physics Letters (Section C); 149: No. 1, 1- 
89(May 1987). 

We present a comprehensive field-theoretical meson-ex- 
change model for the nucleon-nucleon (NN) interaction below pion 
production threshold consisting of all diagrams which we believe to 
be important. Fictitious terms, which characterized most boson-ex- 
change models of the past, are strictly avoided. In particular, apart 
from the well-known one-pion and one-omega exchange, our model 
contains an explicit determination of the 27-exchange contribution. 
In this 27r-exchange model we take into account virtual isobar exci- 
tation and direct 7-7 interactions consistent with the empirical in- 
formation from 7N and m7 scattering. In addition, higher-order 
diagrams involving heavy-meson exchanges are included, especially 
the combination of 7 and rho which proves to be crucial for a 





4461 / ERA-12/15 


quantitative description of the low angular momentum phase shifts 
of NN scattering. Explicit predictions are given for NN scattering 
and for the deuteron. The overall description of the data is of ex- 
cellent quality. The comprehensive character of our model yields a 
definite prediction of the meson-nucleon (-isobar) vertex parameters 
(coupling constants and cutoff parameters of the vertex from fac- 
tors). These result from our quantitative fit to the NN data and 
may in the future be related to QCD. The model provides a sound 
basis for addressing several important issues in nuclear physics, 
such as three-body forces, meson-exchange currents, charge sym- 
metry and independence violations, relativistic effects and effects of 
the nuclear medium on the NN force in the nuclear many-body 
problem. We also present a simple parametrization of the model by 
one-boson-exchange terms (in momentum as well as in coordinate 
space). This is convenient for practical purposes and may be useful 
in applications to nuclear structure physics. 
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REFER ALSO TO CITATION(S) 32254, 32314, 32315, 32316, 32317 


32181 (DOE/ER/40048—176) Nuclear probes of funda- 
mental symmetries. Adelberger, E.G. (Washington Univ., 
Seattle (USA). Nuclear Physics Lab.). Jul 1986. Contract 
AC06-81ER40048. 13p. (CONF-860741—23-FP). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87000408. 

From International symposium on weak and electromagnetic 
interactions in nuclei; Heidelberg, F.R. Germany (1 Jul 1986). 

An overview of nuclear probes of three symmetries is given 
from an experimentalist’s perspective. The symmetries discussed are 
isospin (I), parity (P) and time reversal (T). 23 refs., 4 figs. 
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REFER ALSO TO CITATION(S) 32263, 32310, 32313, 32314, 32315, 32316, 
32317, 32318 


32182 (DOE/ER/40125—10) Theoretical particle phys- 
ics: [Task D]: Technical progress report, July 15, 1986-April 
30, 1987. Gottlieb, S.A. (Indiana Univ., Bloomington 
(USA). Dept. of Physics). May 1987. Contract AC02- 
84ER40125. 15p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE87010094. 

My research in lattice gauge theory during the past year is 
described. Several projects were completed dealing with both the 
quenched approximation to QCD and simulations including dynam- 
ical fermions. Work in the quenched approximation included fur- 
ther study of the deconfining phase transition at finite temperature. 
The latent heat of the transition was calculated. Two algorithms for 
fermions have been investigated. One was rather inefficient; howev- 
er, the second, a hybrid method is quite useful and has been used to 
study the deconfinement and chiral symmetry restoring transitions 
at finite temperature, and the hadron masses with moderately 
strong coupling. 


32183 (DOE/ER/40125—11) Theoretical particle phys- 
ics: [Task B]: Technical progress report, May 1986-May 
1987. Gottlieb, S.A.; Hendry, A.W.; Kostelecky, V.A.; 
Lichtenberg, D.B. (Indiana Univ., Bloomington (USA). 
Dept. of Physics). May 1987. Contract AC02-84ER40125. 
48p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE87010092. 

Our research activities in 1986-87 have encompassed various 
aspects of superstring theories, causes of CP violation, properties of 
quarkonia and other hadrons, weak decays and superfast quarks. 
We have been able to obtain new results in each of these areas. 


32184 (DOE/ER/40150—3) Perturbative QCD and elec- 

form factors. Carlson, C.E.; Gross, F. (College 
of William and Mary, Williamsburg, VA (USA). Dept. of 
Physics; Continuous Electron Beam Accelerator Facility, 
Newport News, VA (USA)). 1986. Contract ACO05- 
84ER40150. 32p. (CEBAF-PR—85-005). NTIS MF A0O1; 2; 
GPO Dep. File Number DE87008668. 
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We calculate nucleon magnetic form factors using perturba- 
tive QCD for several distribution amplitudes including a general 
one given in terms of Appell polynomials. We find that the magni- 
tude and sign of both nucleon magnetic form factors can be ex- 
plained within perturbative QCD. The observed normalization of 
G/sub Mp/ requires that the distribution amplitude be broader than 
its superhigh momentum transfer limit, and the G/sub Mn//G/sub 
Mp/ data may require the distribution amplitude to be asymmetric, 
in accord with distribution amplitudes derived from QCD sum 
rules. Some speculation as to how an asymmetric distribution am- 
plitude can come about is offered. Finally, we show that the soft 
contributions corresponding to the particular distribution ampli- 
tudes we use need not be bigger than the data. 


32185 (IFVE-OTF—86-84) Internal symmetry algebra of 
exactly integrable dynamic systems in quantum region. 
Leznov, A.N.; Mukhtarov, M.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1986. 9p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87702159. 

It is shown on the example of two-dimensional generalized 
Toda lattice that semi-simple Lie algebras of the classical problem 
reduce in quantum region to associative Hopf algebras. The latter 
ones were arised in Drinfeld’s paper as quantum algebras. The Hei- 
senberg operators of the interacting field as functions of in-field are 
expressed in terms of the quantum algebras via the classical theory 
formulas. Here the previously obtained expressions for these opera- 
tors get simple algebraic sense. 7 references. 


32186 (JINR-R—2-86-68) Coefficient functions of asymp- 
totic operator expansions in minimal subtraction scheme. 
Gorishnij, S.G.; Larin, S.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1986. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702219. 

An efficient and general algorithm for evaluating the coeffi- 
cient functions of asymptotic operator expansions is presented. In 
applying this algorithm one should evaluate Green functions de- 
pending only on large asymptotic variables, whereas computing 
matrix elements of operators are unnecessary. Explicit formulae are 
presented for the parameters of asymptotic operator expansions in 
large Euclidean momenta. Analogous formulae can be found for 
large mass expansions and in any other case, if coefficient functions 
of an expansion are polynomial in small momenta and masses. 23 
references, 3 figures. 


32187 (JINR-R—2-86-433) Computation of topological 
effects in gauge theories by the numerical evaluation of condi- 
tional Wiener integrals. Quantum mechanics models. Zhid- 
kov, E.P.; Lobanov, Yu.Yu. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1986. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702220. 

The characteristics of topological effects are investigated nu- 
merically on the models of quantum mechanics in the continuum 
without lattice discretization. The conditional Wiener integrals are 
computed using approximate formulae exact on the class of polyno- 
mial functionals of a given degree. For the one-dimensional double- 
well potential the values Eo, E: of the ground and first excited state 
energies and the amplitude of the ground state wave function 
squared PSIp(x)? are calculated. In the case of periodic potential 
(the quantum pendulum) the topological susceptibility 1/T<Q?> 
and the @-vacuum energy E(@) are obtained. The results are in 
good agreement with the dilute instanton gas approximation. Nu- 
merical comparison with the Monte Carlo method on lattice is pre- 
sented. 34 references, 6 figures. 


(NIKHEF-H—86-15) Residual supersymmetry of 
compactified d = 10 supergravity. Wit, B. de; Smit, D.J.; 
Hari Dass, N.D. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H). May 1986. 45p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87702232. 
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The conditions for residual supersymmetry in compactified 
ten-dimensional supergravity theories are investigated, including the 
effect of a non-constant warp factor. The analysis is based on on- 
shell transformation laws which implies that certain linear combina- 
tions of classical field equations must be satisfied. The conditions 
for superysymmetry are, in general, not very restrictive. When, in 
addition, one assumes the validity of Bianchi identities, two inde- 
pendent contractions of the Einstein equation are implied. These 
equations exclude d=4 de Sitter space; for compactifications to 
d=4 Minkowski space they only allow purely metric Ricci-flat 
field configurations with constant warp factor. (Auth.). 26 refer- 
ences. 


32189 (NIKHEF-H—86-16) Doubly graded sigma model 
with torsion. Kowalski-Glikman, J. (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). Aug 1986. 10p. NTIS (US Sales 
Only), PC A02/MF AOI. File Number DE87702233. 

Using the Hull-Witten construction we show how to intro- 
duce torsion to the doubly graded sigma model. This construction 
enables us to find a link between this model and the ten-dimensional 
supergravity theory in superspace. (Auth.). 9 references. 


32190 (NORDITA—84/41-Prepr.) On the primordial 
monopole problem in grand unified theories. Salomonson, P.; 
Stern, A.; Skagerstam, B.S. (Goeteborg Univ. (Sweden). 
Inst. of Theoretical Physics; Oregon Univ., Eugene (USA). 
Inst. of Theoretical Physics; Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)). Nov 1984. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701658. 

It is shown that spontaneously broken gauge symmetries are 
not necessarily restored at very high temperatures in which case an 
unacceptable large production of magnetic monopoles may be pro- 
hibited. 


32191 Overrelaxed heat-bath and Metropolis algorithms 
for accelerating pure gauge Monte Carlo calculations. Brown, 
F.R.; Woch, T.J. (Department of Physics, Columbia Uni- 
versity, New York, New York 10027). Physical Review Let- 
ters; 58: No. 23, 2394-2396(8 Jun 1987). 

The lattice-gauge-theory generalization of Adler's over-re- 
laxed heat-bath algorithm and an over-relaxed Metropolis update 
are shown to accelerate the decorrelation of physical observables. 
The heat-bath’s microcanonical limit is especially attractive. Nu- 
merical tests for pure gauge SU(3) (4* lattice, 8 = 5.6) show, for 
example, that over-relaxation reduces the Polyakov-loop magnitude 
autocorrelation time for the Cabibbo-Marinari algorithm from 28 
sweeps to 9, increasing computational efficiency threefold. These 
approaches are applicable to a large class of physical systems. 


32192 Electric and magnetic properties of hot gluons. 
Hansson, T.H.; Zahed, I. (Physics Department, State Uni- 
versity of New York at Stony Brook, Stony Brook, New 
York 11794). Physical Review Letters; 58: No. 23, 2397- 
2399(8 Jun 1987). 

The dielectric constant € and magnetic permeability p for 
gluon plasma are calculated from the one-loop gauge-invariant ef- 
fective action. The real parts are gauge-fixing independent and 
agree with earlier work. The imaginary part of »/sup -1/ is zero in 
any covariant background-field gauge, while the imaginary part of 
€ is gauge-fixing dependent and negative definite. This result indi- 
cates that there is no consistent perturbative description of gluonic 
plasmons on scale =(g?T)/sup -1/. 


32193 Discrete-time quantum mechanics, III. Spin sys- 
tems. Bender, 7 Cooper, F.; Milton, K.A.; Pinsky, SS: - 


Simmons L.M (Department of Physics, Washin 
University, St. Louis, Missouri 63130). Physical Review so. 
isthe Particles and Fields; 35: No. 10, 3081-3091(15 May 
A program is underway to obtain numerical solutions to 
quantum field theories by formulating them in terms of operator 
difference equations on a Minkowski space-time lattice. The most 
crucial unsolved problem is implementing non-Abelian gauge invar- 
iance. This paper initiates the study of this difficult problem by 
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treating spin systems. The central problem here is to preserve ex- 
actly the (q-number) non-Abelian commutation relations at each lat- 
tice site. The solution we propose requires that the spin variables be 
expressed in terms of more fundamental oscillator variables which 
satisfy the Heisenberg algebra. 


32194 Functional representation for the isometries of de 
sitter space. Floreanini, R.; Hill, C.T.; Jackiw, R. (Center 
for Theoretical Physics, Laboratory for Nuclear Science, 
and Department of Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Annals of 
Physics (New York); 175: No. 2, 345-365(1 May 1987). 

We examine the Schroedinger picture for a spinless field 
theory in two-dimensional de Sitter space and construct an ultra- 
violet finite functional representation for the de Sitter Lie algebra. 
The one-parameter family of de Sitter vacua is found to be only 
phase-invariant, except for one value of the parameter where the 
state is truly invariant. copyright 1987 Academic Press, Inc. 


32195 Partial-wave unitary and closed-string amplitudes. 
Soldate, M. (Fermi National Accelerator Lab., Batavia, IL, 
USA). Physics Letters [Section] B; 186: No. 3/4, 321- 327(12 
Mar 1987). 

The high-energy unitarity of a closed-string four-scalar tree 
amplitude is investigated using partial-wave analysis. A general ar- 
gument is presented that such an amplitude in any known string 
theory will violate unitarity at sufficiently large s when perturbing 
around flat space-time of dimension six or more. The claim is 
checked explicitly on the four-dilaton tree amplitude of the su- 
perstring SST II in ten dimensions. The troublesome domain of 
interactions is the Regge region, effectively with one-graviton ex- 
change in the t channel. It appears to be challenging to demonstrate 
explicitly the unitarity of string theories at high energies. 


32196 Supersymmetry restoration in the compactified 
O(16) x O(16)’ heterotic string theory. Itoyama, H.; Taylor, 
T.R. (Fermi National Accelerator Lab., Batavia, IL, USA). 
Physics Letters [Section] B; 186: No. 2, 129-133(5 Mar 1987). 

We consider twisted compactifications of the O(16) x O(16)’ 
heterotic string from ten to nine dimensions. We construct a model 
that interpolates between the O(16) x O(16)' model at large radii of 
the compact dimension, and the spontaneously broken E/sub 8/ x 
E’/sub 8/ heterotic superstring at small radii. Further compactifica- 
tion leads to a four-dimensional model with an exponentially sup- 
pressed one-loop cosmological constant at small radii. The notion 
of duality between strings at small and large radii of the compact 
dimensions is clarified. 
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32197 (INIS-SU—400) Experimental and _ theroetical 
physics. Collection. (AN SSSR, Moscow. Fizicheskij Inst.). 
1986. 40p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780128. 

Kratkie Soobshcheniya po Fizike. No. 3. 


Separate abstracts were prepared for 5 papers in this confer- 
ence. 


6510 Nuclear Physics 
REFER ALSO TO CITATION(S) 31572, 32239 


32198 (AD-A—177513/9/XAB) Nuclear —— 
data base. Letaw, J.R. (Severn Communications toe 
verna Park, MD car 1 Dec 1986. 16p. (SCC—86-03). 
NTIS, PC A02/MF A 

A description of a a system for storing, accessing, 
and manipulating nuclear structure and nuclear reaction data of ap- 
plication in high-energy nuclear astrophysics and related areas is 
presented. The data-base contains fundamental nuclear-structure in- 
formation including properties of elements and isotopes, nuclear 
levels, and nuclear-transition probabilities and nuclear-reaction data 


including gamma-ray production and nuclear-spallation cross sec- 
tions. 
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$2199 (JAERI-M—86-080, pp 47-63) Evaluation of 
threshold reaction data. Jun 1986. NTIS (US Sales Only), 
PC AI19/MF AOl. File Number DE86901587. 
(NEANDC(J)—120/0U; INDC(JPN)—106/L; CONF- 
8511220—). 

From Seminar on nuclear data; Tokai, Japan (12 Nov 1985). 

In the present working group, we investigate the experimen- 
tal data systematics, the calculational methods and the theoretical 
model parameters which are common in the evaluation of structural 
materials cross sections. The activities of working group are briefly 
reviewed. 


32200 Neutron resonance averaging with filtered beams. 
Chrien, R.E. (Brookhaven National Lab., Upton, NY). pe 
200-220 of Neutron induced reactions. gs oO 

4th international symposium Smolenice, Cunaridiin, 
June 1985. Kristiak, J.; Betak, E. (eds.). Dordrecht, Nether- 
lands; D. Reidel (1986). (CONF-850635—). 

From 4. international symposium on neutron induced reac- 
tions; Smolenice, Czechoslovakia (17 Jun 1985). 

Neuiron resonance averaging using filtered beams from a re- 
actor source has proven to be an effective nuclear structure tool 
within certain limitations. These limitations are imposed by the 
nature of the averaging process, which produces fluctuations in ra- 
diative intensities. The fluctuations have been studied quantitative- 
ly. Resonance averaging also gives us information about initial or 
capture state parameters, in particular the photon strength function. 
Suitable modifications of the filtered beams are suggested for the 
enhancement of non-resonant processes. (Auth.). 


6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 31538, 31583, 32228 


32201 Nuciear data and related services. Tuli, J.K. (Na- 
tional Nuclear Data Center, Brookhaven National Lab., 
Upton, NY 11973). pp 512 of Nuclei off the line of stability. 
Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
— IL, USA (8 Sep 1985). 

National Nuclear Data Center (NNDC) maintains a number 
of data bases containing bibliographic information and evaluated as 
well as experimental nuclear properties. An evaluated computer file 
maintained by the NNDC, called the Evaluated Nuclear Structure 
Data File (ENSDF), contains nuclear structure information for all 
known nuclides. The ENSDF is the source for the journal Nuclear 
Data Sheets which is produced and edited by NNDC. The Evalu- 
ated Nuclear Data File (ENDF), on the other hand is designed for 
storage and retrieval of such evaluated nuclear data as are used in 
neutronic, photonic, and decay heat calculations in a large variety 
of applications. The NNDC maintains three bibliographic files: 
NSR - for nuclear structure and decay data related references, 
CINDA .- a bibliographic file for neutron induced reactions, and 
CPBIB - for charged particle reactions. Selected retrievals from 
evaluated data and bibliographic files are possible on-line or on re- 
quest from NNDC. 
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32202 CPNO-T—86-01) Study of the coherent production 
of 7 and eta mesons at large transfer in proton-deutron colli- 
sions. Berthet, P. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire). Apr 1986. 84p. dn. French). NTIS 
(US Sales Only), PC AOS5/MF AOl. File Number 
DE87752077. 

The production of 7/sup 0/ and eta mesons in the reactions 
pd -> /sup 3/He7/sup o/ and pd ->/sup 3/Heeta has been stud- 
ied at very backward angles for proton kinetic energies ranging 
from 0.92 to 2.6 GeV. The /sup 3/He produced in these experi- 
ments were detected with the SPES 4 spectrometer at the Labora- 
toire National Saturne. The eta production cross-sections are close 
to those of 7/sup o/ production and are even larger at high 
energy. The excitation functions for 0/sub 7,eta/=180 deg (cm) 
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display broad structures. Our results have been compared to several 
theoretical models. None of them gives a satisfying description of 
the experimental data. It is qualitatively shown that the observed 
structures might be related to baryonic excitations (N*) which 
could be due to an eta meson exchange in the intermediate state. 


32203 (SIN-PR—86-10) Sticking in muon catalyzed D-T 
fusion. Petitjean, C.; Breunlich, W.H.; Cargnelli, M_; 
Kammel, P.; Marton, Is Naegele, N.; Pawlek, ie Scrinzi, 
A,; Werner, a Zmeskal, J. (Swiss Inst. for Nuclear Re- 
search, Villigen). Oct 1986. 26p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87702246. 

Invited paper, presented to the International Symposium on 
Muon Catalyzed Fusion, ro eg 1986, Tokyo. 

The issue of pa sticking after muon catalyzed DT fusion is 
controversial, since a number of theoretical and experimental re- 
sults came out recently with sticking values w/sub s/ varying over 
a large range. After a review of this situation, our measurements at 
SIN and methods of sticking analysis from neutron time structures 
are presented in detail. The important point is the correct under- 
standing of the experimentally observed time distributions. At high 
density (liquid DT) we find, after correction for other fusion chan- 
nels, for DT sticking w/sub s/ (0.45 +- 0.05)%, not dependent on 
tritium concentration c/sub t/ and in accordance with our X-ray 
observations. At low density (DT gas, phi 3% - 8%) our prelimi- 
nary result is 0.50 +- 0.10%, giving a ratio 1.1 +- 0.2 in agreement 
with conventional theories, but strongly disagreeing with the 
LAMPF experiment of S.E. Jones et al. Our result sets the maxi- 
mum fusion output per muon to less than 220 +- 20. 


32204 Observation of eta-meson production in the reac- 
tion 7p + *He—eta+t. Peng, J.C.; Kapustinsky, J.; Lee, C.; 
Leitch, M.J.; Li, T.K.; Liu, L.C.; Moss, J.M.; Simmons, 
J.E.; Tang, S.M.; Smith, C.; and others. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review Letters; 58: No. 20, 2027-2030(18 May 1987). 

Pion-induced eta-meson production populating a discrete nu- 
clear state is observed for the first time in the reaction 7™ + 
3He—eta+t. At 680 MeV/c 7~ momentum, this reaction is identi- 
fied by measurement of the recoiling tritons. The measured cross 
sections are approximately 3 orders of magnitude greater than the 
p+d—eta+ *He and the d+d—eta+ ‘He cross sections. Distort- 
ed-wave impulse-approximation calculations underpredict the ob- 
served cross sections by a factor of 2—4. 


32205 Energetic neutron emission from p/sup -/-capture 
in deuterium. Lee, Y.K.; Hallman, T.J.; M y, L.; Tren- 
talange, S.; Mason, G.R.; Caffrey, A.J.; McIntyre, E.K. Jr.; 
King, T. R. (Johns Hopkins Univ., Baltimore, MD, USA: 
Victoria Univ., British Columbia, ‘Canada; Idaho Nationai 
Engineering Lab., Idaho Falls, USA; Boston Univ., MA, 
USA; Los ‘Alamos National Lab., NM, USA). Physics Let- 
ters [Section] B; 188: No. 1, 33-37(2 Apr 1987). 

The neutron spectrum from 25 to 52 MeV resulting from p/ 
sup -/-capture in liquid deuterium was measured by a time-of-flight 
technique. The spectrum near the end point exhibited an enhance- 
ment consistent with the meson-exchange-current calculations. 
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32206 (INS—578) Role — the —s spin-orbit —_ 
in /sup 6,7/Li scattering. Sak ec 
Yahiro, M.; Tanifuji, M. (Tokyo. Univ., Tanashi ‘aon 
Inst. for Nuclear Study). Mar 1986. 12p. NTIS (US Sales 
Only), PC A02/MF A0Ol1. File Number 1DE87702201. 
Spin-dependent interactions responsible for vector analyzing 
powers in elastic scattering of /sup 6,7/Li are investigated with a 
special interest in the competition between folding spin-orbit poten- 
tials and higher orders of tensor interactions including projectile 
virtual excitations. For 150 > approx E/sub lab/ > approx 40 
MeV, they are both important. For E/sub lab/ < approx 20 MeV, 
however, the folding spin-orbit potential cannot be effective be- 
cause the attenuation due to the projectile excitation and/or the 
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Coulomb barrier prevent the projectile from intruding into the spin- 
orbit effective area. 


32207 (PNO-TH—86-38) Nucleus-Nucleus potential 
from the scattering data by quasi classical inversion. da Sil- 
veira, R.; Leclercq-Willain, C. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). Apr 1986. 12p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87752097. 

A practical solution of the inversion problem using the 
quasi-classical limit of the high energy approximation is reported. 
The method is successfully applied to the system O/sup 16/ + C/ 
sup 12/ at 1503 MeV. 


32208 Distorted-wave impulse approximation and cou- 
pled-channels analysis of inelastic pion scattering from /sup 
18/O. Chakravarti, S.; Dehnhard, D.; Franey, M.A.; Sees- 
trom-Morris, S.J.; Holtkamp, D.B.; Blilie, C.L.; Hayes, 
A.C.; Morris, C.L.; Millener, D.J. (School of Physics and 
Astronomy, University of Minnesota, Minneapolis, Minneso- 
ta 55455). Physical Review [Section] C: Nuclear Physics; 35: 
No. 6, 2197-2211(Jun 1987). 

Data for inelastic pion scattering from /sup 18/O at T/sub 
a/ = 164 MeV, exciting the lowest 2*, 3-, and 1” states, were ana- 
lyzed by distorted-wave impulse approximation and coupled-chan- 
nel calculations using transition densities derived from shell model 
calculations. Coupled-channels effects were found to be relatively 
unimportant for the 2* and 3~ states, but non-negligible for the ex- 
citation of the 1~ state. Nevertheless, the inclusion of multistep ex- 
citation paths is not sufficient to generate a fit to the 1~ data with 
the shell model wave functions. Major modifications are needed in 
the radial dependence of the neutron and proton parts of the transi- 
tion density for the 0*—+1~ one-step process. 


32209 Complex fragment emission in intermediate energy 
reactions. Charity, R.J. (Lawrence Berkeley Lab., CA). pp 
vp of 193. ACS national meeting of the division of nuclear 
chemistry and technology. Washington, DC; American 
Chemical Society (1987). (CONF-870410—). Contract 
AC03-76SF00098. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Complex fragments have been detected in reactions of La, 
Nb and Ar projectiles on targets of Be, C, and Al. For the bom- 
barding energies studied, up to 50 MeV/u, the dominate production 
mechanism for fragments with atomic number larger than that of 
the target is via the binary decay of a compound nucleus-like 
system. From inclusive and coincidence measurements, the complex 
fragments could be characterized as the statistical decay of hot in- 
termediates, formed in fusion or incomplete fusion reactions, with 
excitation energies up to 400 MeV. For fragments of atomic 
number near or less than that of the target, a non-statistical compo- 
nent is observed in addition to the equilibrium component. No evi- 
dence is seen for any significant multifragmentation component. 
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32210 (PCCF-T—86-01) Inclusive break up experiment of 
/sup 3/He at 94 MeV/nucleon. Gamma detection and devel- 
opment of an anti Compton device. Guelou, J.L. (Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire). Apr 1986. 130p. (in French). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE87752096. 

We have studied the break up process which takes place 
during projectile-nucleus interaction, in order to have a better un- 
derstanding of the mechanisms occurring during the breaking of the 
projectile nucleus. This type of experiment is difficult to interpret 
owing to the distortion introduced by the target. It can be hoped 
that this distortion is minimized when setting oneself in an energy 
region of about 94 MeV/nucleon. Such an experiment was done at 
the Synchro-cyclotron in Orsay with a 283 MeV/sup 3/ He beam 
bombarding /sup 27/Al, /sup 90/Zr and /sup 197/Au targets. 
After eliminating the /sup 3/He elastic scattering component, 
which is important in the considered angular region, we were able 
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to measure the inclusive cross sections for production of protons, 
deuterons and tritons at small angle (4 deg to 10 deg). The produc- 
tion rates of protons and deutons detected in coincidence with a 
fragment emitted at an angle about i2 deg show that the break up 
process is a complex one. Its study has to proceed using more ex- 
clusive experiments. An efficient method is the study of gamma ray 
emitted by the residual nucleus in coincidence with the analyzed 
particle. We have already done this type of experiment and re- 
marked that only a small part of the gamma spectra could be ex- 
ploited. There fore we have simulated and achieved an anticomp- 
ton system which we want to associate to the germanium diode, in 
order to improve the efficiency in the gamma channel in the next 
coincidence experiment. The results obtained with this anticompton 
system on the experimental site are in good agreement with the 
simulation program and comparable with those generally obtained 
with this type of detection set. 


$2211 Correlated intermediate structures in the elastic-in- 
elastic scattering and a-transfer channels of /sup 24/Mg+/ 
sup 24/Mg. Saini, S.; Betts, R.R.; Zurmuehle, R.W.; Kutt, 
P.H.; Dichter, B.K. (Argonne National Lab., Evanston, IL, 
USA; Pennsylvania Univ., Philadelphia, USA. Dept. of 
Physics; Yale Univ., New Haven, CT, USA. Wright Nucle- 
ar Structure Lab.). Physics Letters [Section] B; 185: No. 3/4, 
316-320(19 Feb 1987). 

Excitation functions for the a-transfer reaction /sup 24/ 
Mg(/sup 24/Mg,/sup 20/Ne)/sup 28/Si as well as the elastic and 
inelastic scattering of /sup 24/Mg+/sup 24/Mg have been meas- 
ured in 100 keV steps over the energy range E/sub lab/ = 89.720- 
95.520 MeV. The a-transfer channels show narrow structures of 
width I'/sub CM/proportional to 200 keV which are strongly cor- 
related with the structures in the elastic and inelastic channels. The 
distribution of resonance strength into various modes of decay is 
deduced from the measured data. 
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32212 (JINR-R—6-86-133) Investigation of KLL- and 
KLM- Auger electron spectra of iron in the 5"Co -> 5°’Fe 
decay. Kovalik, A.; Inoyatov, A.Kh.; Novgorodov, A.F.; 
Brabets, V.; Ryshavy, M.; Vylov, Ts.; Dragoyan, O.; Min- 
kova, A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1986. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702222. 

Submitted to the Organizing Committee of the 36th Meeting 
on Nuclear Spectroscopy and Atomic Nucleus Structure, Khar’kov, 
April 1986. 

The KLL and KLM spectra of Fe (Z=26) Auger electrons 
were studied on a combined electrostatic electron spectrometer. 
The relative Auger transition intensities as well as energies of the 
spectra studied have been determined. Intensity ratio of the KLM/ 
KLL groups has been determined as well. A discrepancy has been 
found between the measured relative intensities of the strongest 
KLL Auger transitions and the results of the relativistic calcula- 
tions in the approximation of intermediate coupling with a configu- 
ration interaction. The experimental relative intensities of the KLM 
Auger transitions were compared with the results of the calcula- 
tions in the frame of both the intermediate coupling and the jj cou- 
pling scheme. It follows from the comparison that the adequate cal- 
culations of the KLM transition intensities should be based on the 
intermediate coupling. The KLM/KLL group intensity ratio ob- 
tained is in good agreement with the theoretical predictions. 12 ref- 
erences, 4 figures, 3 tables. 


32213 Enhancement of the relative (AS = 1)/(AS = 0) 
response of /sup 40/Ca at high excitation energies. Gla- 
shausser, C.; Jones, K.; Baker, F.T.; Bimbot, L.; Esbensen, 
H.; Fergerson, R.W.; Green, A.; Nanda, S.; Smith, R.D. 
(Rutgers University, New Brunswick, New Jersey one 
Physical Review Letters; 58: No. 23, 2404-2407(8 Jun 1987). 

Spin-flip probabilities have been measured for inelastic 
proton scattering from /sup 40/Ca at 319 MeV at angles between 
3° and 12° and excitation energies up to about 40 MeV. These data 
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can be directly related to the relative [(spin transfer)/(no spin trans- 
fer)] nuclear response via one model-dependent variable. Nuclear 
spin excitations appear relatively suppressed at low excitation ener- 
gies but surprisingly enhanced at the highest excitation energies at 
intermediate angles. Many features of the data can be explained 
with a slab nuclear response with random-phase-approximation cor- 
relations. 


32214 Indication of pionic-atom anomalies in pion-nucle- 

us elastic scattering. Wright, D.H.; Blecher, M.; Masutani, 
K; Seki, R.; Boudrie, R.L.; Burman, R.L.; Leitch, M.J.; Al- 
solami, M.; ’Blanpied, G,; Escalante, J.A.; and others. (Vi ir- 
ginia Polytechnic Institute and State University, Blacksburg, 
Virginia 24061). Physical Review [Section] C: Nuclear Physics; 
35: No. 6, 2258-2261(Jun 1987). 

Elastic cross sections for the scattering of positive and nega- 
tive pions from /sup 58/Ni were measured at 30 MeV incident pion 
energy. Statistical errors of +- 3% and normalization errors of +- 
6% were achieved. These data appear to confirm the theoretical 
construct that the physics which explains anomalously small shifts 
and widths in pionic atoms would be manifested in low energy 
pion-nucleus elastic scattering. The data show good agreement with 
the cross sections calculated assuming s and p partial waves are 
anomalous. Here anomalous refers to partial waves that are calcu- 
lated from an optical potential which reproduces anomalously small 
level shifts and widths in pionic atoms. Conventional optical poten- 
tials do not agree as well with both the 7* and a data. Various 
conventional possibilities such as a larger neutron radius than 
proton radius in the nuclear density were tried, but these did not 
result in good agreement with the data. 


32215 Spin transfer measurements in the /sup 51/V(p 
vector,p vector’)/sup 51/V/sup */ reaction in the M1 region. 
Nanda, S.K.; Gazzaly, M.; Glashausser, C.; McGill, J.; 
Jones, K.W.; Carey, T.A.; Rees, L.B.; Ohnuma, H. (Minne- 
sota Univ., Minneapolis, USA; Rutgers - the State Univ., 
New Brunswick, NJ, USA; Los Alamos National Lab., 
NM, USA; Tokyo Inst. of Tech., Japan). Physics Letters 
[Section] B; 188: No. 2, 177-180(9 Apr 1987). 

Cross sections, analyzing powers, and spin-flip cross sections 
have been measured at small angles for the /sup 51/V(p vector,p 
vector’)/sup 51/V/sup */ reaction at 319 MeV. In disagreement 
with electron scattering results but in confirmation of proton scat- 
tering data, a clear M1 resonance is observed. Its strength is com- 
parable to that seen in /sup 48/Ca and /sup 54/Fe. Significant spin 
excitation strength is observed also above the resonance. 


32216 Nuclear structure of /sup 49/Ca above 5 MeV ex- 
citation from n+/sup 48/Ca and astrophysics for 30 keV 
neutrons, Carlton, R.F.; Harvey, J.A.; Macklin, R.L.; John- 
son, C.H.; Castel, B. (Oak Ridge National Lab., TN, "USA). 
Nuclear Physics [Section] A; 465: No. 2, 274-290(6 Apr 1987). 
Contract AC05-840R21400;AS05-80ER 10710. 

The level structure of /sup 49/Ca has been investigated 
above the neutron separation energy by measurements of the total 
and capture cross sections for neutron energies up to 2 MeV. 
Transmission data were obtained for two /sup 48/CaCO/sub 3/ 
samples enriched to 96% in /sup 48/Ca and were analyzed in the 
R-matrix formalism for neutron energies up to 2 MeV. An upper 
limit of 0.07x10/sup -4/ was placed upon the s-wave strength func- 
tion (<PHI/sub n//sup 0/>/D) and an optical model real poten- 
tial was deduced from the low energy total cross section. Approxi- 
mately 45% of the 2d/sub 5/2/ single particle strength is observed 
in the region below 2 MeV neutron energy. Model configurations 
based on continuum shell model calculations which describe this 
strength and its distribution are presented. Combined low energy 
results are used to obtain the maxwellian averaged capture cross 
section and the result is discussed in relation to the nucleosynthesis 
of /sup 49/Ca and the anomalous abundances observed in an inclu- 
sion of the Allende meteorite. 
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32217 (JAERI-M—86-080, pp 30-46) Fission-product 
cross section evaluation, integral tests and adjustment based 
on integral data, Watanabe, T.; Iijima, S.; Kawai, M. (Japa- 
nese Nuclear Data Committee, Tokai, Ibaraki). Jun 1986. 
NTIS (US Sales Only), PC A19/MF AOl1. File Number 
DE86901587. (NEANDC(J)—120/U; INDC(JPN)—106/L; 
CONF-8511220—). 

From Seminar on nuclear data; Tokai, Japan (12 Nov 1985). 

Recent activities made by Fission-Product Nuclear Data 
Working Group in JNDC were briefed. This review consists of fol- 
lowing three parts. 1. The JENDL-2 fission product data file was 
recently completed (Ref. 1) which contains neutron cross sections 
for 100 nuclides from Kr to Tb. The evaluation was made by using 
the latest data of capture cross sections and resonance parameters. 
The optical model parameters and level density parameters were 
re-evaluated. The results of the previous integral tests using the 
data of the STEK sample reactivity and CFRMF sample activation 
were also reflected on the evaluations. Details are reported in Ref. 
(2 — 4). 2. The integral test of JENDL-2 fission-product cross sec- 
tions is now in progress using the EBR-II sample irradiation data 
and the STEK and CFRMF data. The 70 group constants were 
generated by MINX code with the self-shielding factor tables. The 
values of the normal and adjoint fluxes and their uncertainties nec- 
essary for 70 group evaluation were obtained by spline fitting inter- 
polation using the value of Ref. (14). 3. The adjustment of evaluat- 
ed cross sections based on the integral data is also in progress using 
the Bayesian least-square method. The data adjustment will be 
made especially to (1) the nuclides which only integral data are 
available (e.g., Xe-131, 132, 134, Pm-147, Eu-152, 154) and to (2) 
those which the differential and integral data are mutually incon- 
sistent (e.g., Tc-99, Ag-109, Eu-151, 153). The cross section covar- 
iances are generated by the strength function model taking into ac- 
count of the statistical model uncertainty (Ref. 5). The uncertainties 
of neutron spectra and adjoint spectra were also taken into account 
as the method uncertainties. Interium results of integral test and ad- 
justment are presented and discussed. The near-future scope of the 
work and the plan for JENDL-3 are briefly described. 


6517 Nuclear Properties And Reactions, A= 93-149, 
Experimental 


32218 (IN2P3—85-01, pp 323-342) Hot nuclei. Galin, J. 
(Ganil, 14-Caen, France). 1986. (In French). NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE87752102. 
(CONF-8509303—). 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 

Heavy ions accelerated at a few tens of MeV/u give a 
unique opportunity for studying highly excited nuclei. As a matter 
of fact and depending on the impact parameter a broad distribution 
of energy deposits is reached. Thus, there is first a need to select 
out the different exit channels by considering global observables 
such as the linear momentum transferred from the projectile to the 
target nucleus or the energy damping. Then, before speaking of hot 
nuclei one has to establish that a full thermal equilibrium has been 
reached. Only at this stage a study of the properties of the hot spe- 
cies can be carried out. In particular one can clearly demonstrate 
the dynamical character of the deexcitation. Phase space does not 
govern any longer the cooling process as it essentially does at mod- 
erate temperatures and this is best seen when considering the com- 
petition between a rather slow mode such as fission and faster light 
particle evaporation. 


32219 (INIS-mf—9283) Study of the giant multipole reso- 
nance decay in Zr by means of particle angular correlation 
measurements, Fuchs, K.D. (Erlangen-Nuernberg Univ., Er- 
langen a F.R.). Naturwissenschaftliche Fakultaet 1 

~ Math thematik und Piya 9 Feb 1984. 104p. (In German). 
NTIS (US Sales » PC A06/MF AOl. File Number 
DE85780765. 
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In the present thesis the decay of the isoscalar electric giant 
multipole resonances in ®°Zr was studied by means of a coincidence 
experiment at the energy-resolved a beam of the Karlsruhe isoch- 
ronous cyclotron. Thereby after excitation by inelastic alpha scat- 
tering the neutron decay of the giant resonance region was ob- 
served directly by an a,n-coincidence measurement. The aim of this 
experiment was to determine the relative branching ratios of the 
neutron decay from the giant E2-resonance region into the low- 
lying states in the nucleus ®Zr model-independently. For this the 
decay neutrons were detected under certain polar angles, and by 
this an averaging over the angular correlation function was 
reached. Additionally a study of the neutron decay from the region 
of the giant monopole resonance followed in order to obtain infor- 
mation about the presence of a direct decay component. The scat- 
tered a particles were detected in a maximum and a minimum of 
the E2-angular distribution in order to meet further statements 
about the giant resonance. From the cross section analysis in con- 
nection with the results from the determined branching ratios in the 
giant resonance region sum rule values for the E2-strength of about 
40% and about 40% for the E4-strength can be estimated. 


32220 (INIS-mf—9285) Study of transverse electric 
dipole excitations in °°Zr and determination of proton and 
neutron spin-flip amplitudes in the excitation of J/sup 7/ = 
1* state at E/sub x/ = 5.846 MeV in **Pb with inelastic 
electron Mueller, S. (Technische Hochschule 
Darmstadt (Germany, F.R.). Fachbereich 5 - Physik). 3 Feb 
1984. 131p. (In German). NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE85780767. 

For the study of transverse electric dipole excitations in the 
nucleus ®Zr with high-resolution inelastic electron scattering ten 
spectra in the excitation energy range E/sub x/ = 9.4 MeV to 13.1 
MeV at incident energies between Eo = 30 MeV and 60 MeV were 
taken up under scattering angles of theta = 93° 129% and 165° 
The analysis of the cross sections was performed in DWBA under 
application of RPA amplitudes which were obtained in the frame- 
work of a separable residual interaction model. The existence of 
theoretically expected tranverse El excitations could be detected 
with large probability, however an interpretation of the E1 transi- 
tions in terms of a fine structure of the giant electric dipole reso- 
nance cannot be excluded. For the studied excitation energy range 
a summarized transition strength of ZB(E1,kjup = 0.81 (+0.74- 
0.38) e?fm? results. A remarkable E2 strength (2.4% EWSR) was 
observed in terms of a fine structure below E/sub x/ < or 
approx.11 MeV. For the magnetic quadrupole strength possible in 
the whole excitation energy range an upper limit of 2B(M2,k)up < 
= 970 p/sub N/*fm? results. In the nucleus 7*Pb the form factor 
of the J/sup 7/ = 1* state of E/sub x/ = 5.846 MeV was studied. 
The strength of the transitions amounts to =B(M1,k)up - 0.94 
(+0.55-0.12) p/sub N/2. 


32221 (ISN—86-35) Collective motion and alignment of 
particles at high angular momentum. Study of transition 
nuclei 54 = Z = 60. El-Samman, H. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). Mar 1986. 155p. (In 
French). NTIS (US Sales Only), PC A08/MF AO0O1. File 
Number DE87752079. 

A Multidetector system such as multiplicity filter, set-up for 
energy y energy ‘y correlation measurements and 12 and 14 element 
modular sum-spectrometers has been built with hexagonal cross- 
section Nal (T1) detectors. This system is used in studies of contin- 
uum ‘y-ray spectra at high angular momentum to determine the col- 
lective J/sub band//sup (2)/ and effective J/sub eff//sup (2)/ dy- 
namic moments of inertia in 54 = Z S 60 transitional nuclei. Com- 
parisons between our measurements and calculations in a cranking 
Nilsson-Strutinsky model show that /sup 128,130/Ba have a pure 
collective behaviour with pure prolate (y =0 deg) deformation at 
high spin while /sup 118,122/Xe are triaxial (y = 33 deg) with 
moderate deformation (« = 0.25). We demonstrate the existence of 
a secondary minimum at larger deformation (€ = 0.35) in the po- 
tential energy surfaces of /sup 128,130/Ba. This minimum is associ- 
ated with the alignment of h/sub 9/2/ and i/sub 13/2/ neutrons 
and produces a shape change in the bariums. The influence of the 
odd proton in the A = 120 region is also demonstrated by the 
shape change from triaxial to prolate we observed in /sup 123/Cs 
at high frequency. Informations on deformation and particle aligne- 
ment are obtained from measurements of J/sub ef /f/sup (2)/ in Xe, 
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Ba, Ce and Nd isotopes. A direct comparison of J/sub band//sup 
(2)/ and J/sub eff//sup (2)/ shows that collective motion and parti- 
cle alignment participate for about 50% each in the total increase of 
angular momentum. 


32222 Subthreshold pion production with associated mul- 
tiplicity selection in the reaction /sup 139/La+ /sup 139/ 
La—7 +X. Miller, J.; Bercovitz, J.; Claesson, G.; Krebs, G.; 
Roche, G.; Schroeder, L.S.; Benenson, W.; van der Plicht, 
J.; Winfield, J.S.; Landaud, G.; and others. (Nuclear Science 
Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Physical Review Let- 
ters; 58: No. 23, 2408-2411(8 Jun 1987). Contract AC03- 
76SF00098;AS05-76ER04699. 

We have measured the energy and angular dependence of 
charged-pion production, with associated multiplicity selection, in 
La + La collisions at 138, 183, and 246 MeV/nucleon. The pions 
are produced mainly in collisions with a large number of partici- 
pants. The general behavior of the spectra is consistent with results 
at higher energies, but the yield of subthreshold pions depends 
much more strongly upon the target and projectile mass. The pion 
spectra at 246 MeV/nucleon exhibit a strong charge dependence. 


32223 Polarized _ proto scattering from  /sup 
116,120,124/Sn at 16 MeV. Abbott, D.J.; Clegg, T.B.; De- 
laroche, J.P. (Department of Physics and Astronomy, Uni- 
versity of North Carolina at Chapel Hill, Chapel Hill, 
North Carolina 27514 and Triangle Universities Nuclear 
Laboratory, Durham, North Carolina 27706). Physical 
en. [Section] C: Nuclear Physics; 35: No. 6, 2028-2032(Jun 
1987). 


Elastic and inelastic scattering cross sections and analyzing 
powers have been determined for 16 MeV polarized protons inci- 
dent on /sup 116,120,124/Sn. Data extracted for these isotopes in- 
clude scattering from the lowest 2* and 3~ collective states and two 
other less collective states (5-,4*) below 3 MeV in excitation. Our 
analysis of the data uses a coupled-channel formalism based on the 
harmonic vibrational model with a (0*,2*,3-,5-4*) coupling 
scheme. Nuclear deformation parameters of the central and spin- 
orbit potentials for the excited states have been extracted and com- 
pared with similar quantities deduced from (n-arrow-right,n) scat- 
tering from the same isotopes. 


32224 Particle decay studies at or near closed shells. 
Toth, K.S. (Oak Ridge National Lab., Oak Ridge, TN 
37831). pp 514 of Nuclei off the line of stability. Meyer, 
R.A.; Brenner, D.S. Washington, DC; American Chemical 
Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors summarize briefly two sets of investigations. In 
the first one a-decay rates of neutron-deficient even-even Pb iso- 
topes were studied by using the UNISOR separator on-line at the 
Holifield Heavy Ion Research Facility. These data indicate that 
midway between N = 82 and N = 126, the Z = 82 shell gap may 
not exist. The second investigation, carried out at the Lawrence 
Berkeley Laboratory 88-Inch Cyclotron and SuperHILAC, has 
dealt with the delayed-proton decays of the N = 81 precursors / 
sup 147/Dy, /sup 149/Er, and /sup 151/Yb. All three proton spec- 
tra have sharp peaks and thus provide evidence for greatly reduced 
level densities in the N = 82 proton emitting nuclei /sup 147/Tb, / 
sup 149/Ho, and /sup 151/Tm. 


32225 Rotational structure of Y nuclei in the RP (Am . 
= 100 region. Wohn, F.K.; Hill, J.C.; Petry 

Lab., Iowa State Univ., Ames, IA 30011). % Bp 508. s of 
Nuclei off the line of stability. Meyer, R.A.; Brenner, D.S. 
Washington, DC; American Chemical Society (1985). 
(CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Level structures of four Y isotopes with mass A=99-102 
were studied via the decays of their mass-separated Sr parents using 
the TRISTAN isotope separator on-line to the high flux beam reac- 
tor at BNL. In /sup 99,101/Y the authors observed 5 rotational 
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bands and identified their band heads with the proton Nilsson orbi- 
tals 5/2[422], 5/2[303], 3/2[301], 1/2[431], and 3/2[431]. (The 3 
lowest-energy bands have also been observed in /sup 101,103/Nb.) 
Single-quasiparticle symmetric-rotor calculations of level energies, 
single-particle El or M1 and collective E2 transition rates provide 
an excellent description of the observed level energies and transi- 
tion rates. In /sup 100,102/Y the authors identified K/sup 7/ = 1/ 
sup +/ bands (also observed in /sup 102,104/Nb) that seem to be 
“pairing free” two-quasiparticle bands with moments of inertia 
nearly equal to those of a rigid spheriodal nucleus. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Experimental 


= (UCRL—94502) The correlation of linear momen- 
tum and angular momentum transfer in the reactions of 310 

MeV *O with ‘Sm. Namboodiri, M.N.; Choudhury, R.K.; 
Adler, L.; Bronson, J.D.; Fabris, D.; Garg, U.; Gonthier, P; 
Hagel, K; Haenni, DR; Lui, Y.W. (Lawrence Livermore 
National Lab., CA (USA); Texas A and M Univ., College 
Station (USA). Cyclotron Inst.). 1986. Contract W-7405- 
ENG-48. 6p. (CONF-860506—15). NTIS, PC A02. File 
Number DE87009578. 

From International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain; Caen, France (12 May 1986). 

From coincidence measurements between projectile frag- 
ments or heavy residues and their associated y-rays, we have de- 
rived the angular momentum transfer in the incomplete fusion reac- 
tions of 310 MeV **O with ‘Sm as a function of linear momen- 
tum transfer. The results have been compared with recent model 
predictions. 8 refs., 4 figs. 


32227 Excitation energy division in the 9 MeV/nucleon / 
sup 56/Fe+/sup 165/Ho re reaction. Benton, D.R.; Breuer, H.; 
Khazaie, H.; Kwiatkowski, K.; Viola, V.E.; Bradley, S. S.; 
Mignerey, A.C.; Weston-Dawkes, ALP.; McDonald, R.J 
(Maryland Univ., College Park, USA. Dept. of Physics and 
Astronomy; Indiana Univ. » Bloomington, USA. t. of 
Chemistry; Indiana Univ., Bl USA. Cyclotron 
pa Maryland Univ., College Park, USA. Dept. of 

Chemistry; Lawrence Berkeley Lab., CA, USA. Nuclear 
Science Div.). Physics Letters [Section] B; 185: No. 3/4, 326- 
330(19 Feb 1987). 

The centroids and widths of the excitation energy distribu- 

tion for damped fragments produced in the /sup 56/Fe+/sup 165/ 
Ho reaction at 9 MeV/nucleon have been determined. There exists 
a dependence of excitation energy division between the reaction 
fragments on energy loss and nucleon transfer. 


32228 UNISOR collinear laser facility. First results. 
Carter, H.K.; Leander, G.A.; Bounds, J.A.; Bingham, C.R. 
(UNISOR, R, Oak be, Associated Universities, Oak Ridge, 
TN 37831). pp 364-369 of Nuclei off the line of stability. 
Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). Contract 
AC05-760R00033;AS05-76ER04936. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The hyperfine structure and isotope shifts of /sup 
189m, 191m,193m,193g,/T1 have been measured by means of collin- 
ear fast-beam/laser spectroscopy. Deformations of the 9/2/sup -/ 
isomers are determined to be larger than for the 1/2/sup +/ 
ground state and increase with decreasing neutron number. Despite 
different deformations, rotational properties are nearly identical in / 
sup 185-199/Tl. Microscopic theory ascribes this to a systematic 
balance between changing deformation and neutron pairing. 
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Experimental 


32229 Quasielastic processes in the /sup 28/Si + /sup 
208/Pb reaction at 6 MeV/nucleon. Vojtech, R.J.; Kolata, 
J.J.; Lewandowski, L.A.; Rehm, K.E.; Kovar, D. G.; Ste- 
phans, G.S.F.; Rosner, G; Ikezoe, H.; Vineyard, MF. (De- 
partmert of Physics, University of Notre Dame, Notre 
Dame, Indiana 46556). Physical Review [Section] C: Nuclear 
Physics; 35: No. 6, 2139-2145(Jun 1987). 

Quasielastic yields have been measured for the /sup 28/Si+/ 
sup 208/Pb reaction at E/sub lab/( /sup 28/Si) = 166 MeV. A 
coupled-channels analysis was performed on the elastic and inelastic 
scattering, resulting in a good description of all data except for the 
angular distribution associated with inelastic excitation of the 3~ 
state in /sup 208/Pb. A large fraction of the total reaction cross 
section was found to be contained in quasielastic single-neutron and 
single-proton transfer. The one-nucleon transfer data were analyzed 
using the distorted-wave Born approximation with optical-model 
parameters deduced from the elastic scattering analysis, and spec- 
troscopic factors taken from the literature. The magnitudes of the 
single-nucleon transfer cross sections are reproduced to within a 
factor of 1.6 or better. 


Fragmentation and flow in central collisions. 

Tacak, BV; Harris, J.W.; Britt, H.C.; Claesson, G.; Doss, 
K.G.R.; Ferguson, R.; Gavron, A.L; Gustafsson, HA; Gut- 
brod, H; Kampert, KH; Kolb, B.; Lefebvres, F; Pos- 
kanzer, A.M.; Ritter, H.G.; Schmidt, H.R.; Teitelbaum, L.; 
Tincknell, M.; Weiss, S.; Wieman, H.; Wilhelmy, J. (Los 
Alamos National Lab., NM). pp vp of 193. ACS national 
meeting of the division of ane chemistry and technolo- 
gy. Washington, DC; American Chemical Society (1987). 
(CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Nuclear fragment (Z = 1-9) distributions from Au + Au at 
200 MeV/nucleon have been measured using the Plastic Ball/Wall 
detector system. Peripheral collisions result in a large projectile 
fragment and few medium mass fragments, while central collisions 
yield complete breakup of the system with an average of 3-4 
medium mass fragments observed in the forward c.m. hemisphere. 
The mean perpendicular momentum per nucleon increases with in- 
creasing charge multiplicity (more central collisions), and is higher 
for particles and medium mass fragments at midrapidity than at 
projectile rapidity. Event-by-event transverse momentum analysis 
yields the reaction plane, and the azimuthal correlations between 
the reaction plane and emitted fragments are studied. The heavier 
fragments are more strongly correlated with the reaction plane than 
light particles, but the correlation becomes weaker for midrapidity 
fragments. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


$2231 (JAERI-M—86-080, pp 213-227) Nuclear data 
evaluation for heavy nuclides. Nakagawa, T. (Japan Atomic 
Energy Research Institute, Tokai, Ibaraki). Jun 1986. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86901587. (NEANDC(J)—120/U; INDC(JPN)—106/L; 
CONF-8511220—). 

From Seminar on nuclear data; Tokai, Japan (12 Nov 1985). 

The simultaneous evaluation for the fission cross section of 
235), 238), 39Py, Py and *'Pu, and the capture cross sections 
of /sup 197/Au and ***U was performed by the JNDC Subworking 
Group on Heavy Nuclide Data. The evaluated data was obtained in 
the energy range from 50 keV to 20 MeV by means of the general- 
ized least-squares method and the B-spline functions. The presently 
obtained fission cross sections of **U and *°Pu are a few percent 
smaller than the JENDL-2 data in the energy range below 1 MeV. 
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32232 Population of high-spin states in the actinide 
region by heavy-ion transfer reactions. Wu, C.Y.; Liu, X.T.; 
Kincaid, R.W.; Sorensen, S.P.; Guidry, M.W.; Cline, D.; 
Kernan, W.J.; Vogt, E.; Czosnyka, T.; Kavka, A.E. (Ten- 
nessee Univ., Knoxville, USA. Dept. of Physics and Astron- 
omy; Oak Ridge National Lab., TN, USA; Rochester Univ., 
NY, USA. Nuclear Structure Research Lab.). Physics Letters 
[Section] B; 188: No. 1, 25-28(2 Apr 1987). Contract ASO05- 
76ER04936;A.C05-840OR21400;A C03-76SF00098. 

Population of states with spin as high as 24/sup +/ (26/sup 
+/) in /sup 234/U is observed in the one-neutron pickup reaction 
/sup 235/U(/sup 58/Ni,/sup 59/Ni)/sup 234/U at E/sub lab/ = 
325 MeV. The total y-ray energy and multiplicity measured in this 
reaction channel indicate that transfer is populating mostly “cold” 
states, without appreciable fission competition. The prospect of 
studying high-spin states in the actinide region using even heavier 
projectiles is discussed, and we conclude that discrete states with 
spin higher than 30 may be accessible by these methods. 


$2233 Complex fragment emission sources characterized 
by linear momentum transfer measurements. Kwiatkowski, 
K. (Indiana Univ., Bloomington). pp vp of 193. ACS nation- 
al meeting of the division of nuclear chemistry and technol- 
ogy. Washington, DC; American Chemical Society (1987). 
(CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

The emission of intermediate mass fragments (IMF), 3 = Z 
= 8, has been characterized by the measurements of the momen- 
tum balance in 35 MeV/u “*N + ?*Th and 90 MeV/u *He + 
232Th reactions. The momentum transfer was determined by detect- 
ing the angle-correlated fission fragments in coincidence with IMF. 
With the exception of fragments emitted at back angles in the *N 
+ Th system, large missing momentum (—20%/sub P//sub 
beam/) was observed, indicating preequilibrium emission. Implica- 
tions for reaction mechanism will be discussed. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 31591, 32178, 32183, 32201, 32202, 32207, 
32218, 32221 


32234 (CEA-CONF—8501) Three-nucleon forces and the 
trinucleon bound states. Friar, J.L.; Frois, B. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Apr 1986. 18p. 
(CONF-8604194—Pt.1). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87751438. 

From International symposium on three-body force in the 
three-nucleon system; Washington, DC, USA (24 Apr 1986). 

A summary of the bound-sate working group session of the 
“International Symposium on the Three-Body Force in the Three- 
Nucleon System” is presented. The experimental evidence of the 
three-nucleon forces has centered on two ground state properties: 


the tritium binding energy and the trinucleon form factors. Both 
are discussed. 


32235 (CENBG—8542) Nuclear double beta decay. 
Hubert, P.; Mennrath, P. (Bordeaux-1 Univ., 33 - Gradignan 
(France). Centre d'Etudes Nucleaires). 1985. 12p. (CONF- 
8509237—8). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87752074. 

From National congress of the French Physical Society; 
Nice, France (9 Sep 1985). 

The processes of double beta decay with and without emis- 
sion of neutrinos are briefly reviewed. After the definitions of the 
processes and implications for the neutrino properties, the present 
status of the experimental results is discussed. We conclude with a 
description of the Bordeaux-Zaragoza-Strasbourg experimental 
which will run in the Frejus tunnel. 
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32236 (GSI—87-3-Prepr.) Elastic collisions of heavy ions 
at intermediate energies. Matzdorf, R.; Soff, G.; Mehler, G. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Frankfurt Univ. (Germany, F.R.). Inst. 
fuer Theoretische Physik). Jan 1987. 2lp. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87751857. 

The classical scattering cross section of two colliding nuclei 
is evaluated. Especially, we investigate the influence of relativistic 
and magnetic field effects as well as retardation corrections on elas- 
tic trajectories of heavy ions. An analytical treatment is presented 
for a light particle impinging on a heavy target. 


32237 (IN2P3—85-01, pp 91-137) Heavy ion collisions at 
high energy: theoretical aspects. Cugnon, J. (Liege Univ., 
Belgium Inst. de Physique). 1986. (In French). NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE87752102. 
(CONF-8509303—). 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 1985). 

The dynamics of the heavy ion collisions in the 250-2000 
MeV/A energy range is studied in relation with the formation of 
hot, dense nuclear matter and with the possibility of extracting the 
compressional energy. After a short reminder of the properties of 
the equation of state, the collision dynamics is studied both in the 
hydrodynamical and the intranuclear cascade models. The Landau- 
Vlassov equation is largely studied, which permits a comparison be- 
tween the two models, an investigation of the possible thermalisa- 
tion and of the expansion of the system. Finally, information about 
the equation of state is extracted from the pion multiplicity, the 
composite yield and the collective flow. On many occasions, exten- 
sion toward lower energy is discussed. 


32238 (IN2P3—85-01, pp 291-304) Quark matter. Van 
Hove, L. (CERN, Geneve, Switzerland). 1986. (In French). 
NTIS (US Sales Only), PC A18/MF AOl1. File Number 
DE87752102. (CONF-8509303—). 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 

These lectures review theoretical predictions, cosmological 
consequences and experimental prospects concerning the quark 
matter and the deconfinement transition. Ultra-relativistic nucleon 
collisions are especially investigated and a list of possible signals for 
the existence of a quark matter is discussed. 


32239 (IN2P3—85-01, pp 307-319) Nuclear compressibil- 
ity and its experimental determinations. Buenerd, M. (Greno- 
ble-1 Univ., 38, France. Institut des Sciences Nucleaires). 
1986. (In French). NTIS (US Sales Only), PC A18/MF 
A01. File Number DE87752102. (CONF-8509303—). 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 

The experimental determinations of the nuclear compression 
energy are examined: around the equilibrium, the data on the giant 
monopole resonance provide a measurement of the nuclear com- 
pression modulus. In central collisions of high energy heavy ions, 
the pion multiplicity provides a determination of the compression 
energy for a density value depending on the incident energy. This 
method is discussed to the light of recent results. 


32240 (IN2P3—85-01, pp 370-398) Giant resonances at 
finite temperature. Meyer, J. (Lyon-1 Univ., 69, Villeur- 
banne, France. Institut de Physique Nucleaire). 1986. (In 
French). NTIS (US Sales Only), PC Al8/MF A0O1. File 
Number DE87752102. (CONF-8509303—). 
From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 
iant resonances are experimental signatures of the collec- 
tive motion of the nucleons inside the nucleus. Using the results of 
the lectures devoted to the static properties of hot nuclei, we pro- 
pose an answer to the question: What happens for these collective 
modes at finite temperature. We recall the main assumptions of the 
random phase approximation and the global sum rule formalisms. 
We discuss then some results for the isovector dipole and isoscalar 
monopole electric modes. In the latter case, we have exhibited the 
behaviour of the compression modulus for a hot nucleus (in a range 
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of T = 0-4 MeV) which is a fundamental ingredient of our knowl- 
edge of the equation of state of the nuclear medium. 


$2241 (IN2P3—85-01) Nuclear matter in all its states. 

of the Joliot-Curie school 1985. Bonche, P.; 
Cugnon, J.; Babinet, R.; Mathiot, J.F.; Van Hove, L.; Buen- 
erd, M.; Galin, At Lemaire, M.C.; Meyer, J. (eds.). (Institut 
National de Physique Nucleaire et de Physique des Parti- 
cules, 75 - Paris (France)). 1986. 407p. (In French). (CONF- 
8509303—). NTIS (US Sales Only), PC A18/MF A0O1. File 
Number DE87752102. 

From Jolio-Curie school on nuclear matter in all its states; 
Bombannes, France (16 Sep 1985). 

This report includes the nine lectures which have been pre- 
sented at the Joliot-Curie School of Nuclear Physics in 1985. The 
subjects covered are the following: thermodynamic description of 
excited nuclei; heavy ion reactions at high energy (theoretical ap- 
proach); heavy ion reactions at high energy (experimental ap- 
proach); relativistic nuclear physics and quark effects in nuclei; 
quark matter; nuclear compressibility and its experimental determi- 
nations; hot nuclei; anti p-nucleus interaction; geant resonances at 
finite temperature. 


32242 (INIS-mf—10615) Study on the coherent pion pro- 
duction by nucleus-nucleus collision. Hupke, R. (Erlangen- 
Nuernberg Univ., Erlangen (Germany, F.R.). Naturwissens- 
chaftliche Fakultaet 1 - Mathematik und Physik). 20 Nov 
1984. 255p. (In German). NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE87751863. 

In this thesis the coherent production of pions in heavy ion 
reactions is described as a many-body problem with excitation of A 
resonances in nuclei on the base of the OBE model. Additionally 
non-resonant production mechanisms are regarded. By means of the 
construction of an interaction operator for these processes the T 
matrix and the differential cross section are derived. The results are 
applied to the reactions p(p,7/sup +/)d, /sup 3/He(/sup 3/He,7/ 
sup +/)/sup 6/Li, /sup 4/He(/sup 3/He,7/sup +/)/sup 7/Li, and 
/sup 18/O(p,7/sup +/)/sup 19/Ne with excitation of different 
levels in the final nuclei. (HSI). 


32243 (INIS-SU—400, pp 35-36) On interaction poten- 
tial of static nucleons. Izmajlov, A.F.; Kessel’, A.R.; Fajn- 
berg, V.Ya. (Kazanskij Fiziko-Tekhnicheskij Inst., USSR). 
1986. (In Russian). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87780128. 

Kartkie Soobshcheniya po Fizike. No. 3. 

In Experimental and theoretical physics. Collection. 

Nonperturbating equation for static potential between nu- 
cleons in scalar isotope-invariant mesodynamics is obtained by 
means of canonical transformation without supposition on the con- 
stant insignificant amount. The Yukawa potential occurs within 
weak coupling, potential reverses its sign in case of strong cou- 
pling. 5 refs. 


32244 (PNO-TH—85-56) Relativistic nuclear physics 
and quark effects in nuclei. Mathiot, J.F. (Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire). Nov 1985. 
58p. (In French). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87752078. 

A new approach of nuclear structure and nuclear reactions 
will be presented in these lectures. In a relativistic quantum field 
description of the nucleon and meson degrees of freedom, the nu- 
cleon wave function (in an independant particle model) is no longer 
solution of a Schroedinger equation but rather of a Dirac equation. 
In the simplest approximation the interaction potential is construct- 
ed from meson exchange. We shall also discuss the modifications of 
the nucleon structure which are expected in the nuclear medium 
when its sub-structure (in terms of quarks and gluons) is explicitly 
taken into account. 


32245 (JINR—R-9-85-707, pp 13-29) Problems of nucle- 


ar theory. Solov’ev, V.G. 1985. (In Russian). NTIS (US 
Sales Only), PC A16/MF A01. File Number DE87780133. 
(CONF-8506350—). 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jun 1985). 
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Problems of nuclear theory, describing the structure of inter- 
mediate and high energy excitation states in spherical and deformed 
nuclei are briefly formulated. Characteristics of the excited states, 
experimentally studied in nuclear reactions: direct reactions; reac- 
tions in which collective states are excited; (n, y) reactions on ther- 
mal and resonance neutrons, reactions of the (p, xn), (n xn), (HL, 
xn, x’p) type in which levels of complex nuclei are collectively ex- 
cited, are considered. Phenomenological characteristics of de- 
formed even-even nuclei and their wave functions, described using 
the interacting boson model IBM, quasiparticle - phonon model of 
a nucleus (QPMN) and the Bohr-Mottelson mode, are discussed. B- 
and ‘y-decay vibrational states of even-even deformed nuclei in 
QPMN and IBM are compared. The role of nuclear fragmentation 
in the description of highly excited nuclear states is discussed. Ex- 
perimental data on the study of giant charge-exchange resonances, 
clarification of the structure of rotational and vibrational states of 
complex nuclei and new properties of their highly excited states is 
briefly outlined. 48 refs.; 2 figs. 


32246 (JINR—R-9-85-707) Proceedings of International 
conference on cyclotrons and their application. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1985. 352p. (in Rus- 
sian). (CONF-8506350—). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE87780133. 

From International conference on cyclotrons and their appli- 
cation; Bechine, Czechoslovakia (25 Jur: 1985). 

Separate abstracts were prepared for 33 papers in these pro- 
ceedings. (DWL) 


32247 (JINR-E—4-86-198) Isoscalar spin-spin interaction 
within the quasiparticle-phonon nuclear model. Dao Tien 
Khoa; Ponomarev, V.Yu.; Vdovin, A.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1986. 1lp. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702218. 

The isoscalar spin-spin interaction constant in the quasiparti- 
cle-phonon nuclear model (QPM) has been determined from the 
available experimental data on the isoscalar 1* state (E/sub x/ 
=5.846 MeV) in *Pb. The isoscalar spin-spin interaction turns out 
to be weaker than the isovector one by an order of magnitude. The 
cross sections of (e, e’) and (p, p’) reactions with the excitation of 
this 1*-state have been calculated. The QPM gives a good descrip- 
tion of the behaviour of (e, e’)-cross section at q/sub eff/ < 1.0 
fm~! and reproduces absolute value of this cross section with the 
effective g/sub s/-factors weaker than the g/sub s/-factors for free 
nucleon by 20%. The description of the (p, p’)-angular distribution 
of 201 MeV photon inelastic scattering is poorer. The absolute 
value of the calculated (p, p’) cross section overestimates the exper- 
imental data by a factor of about 1.4. This is consistent with the 
quenching factor for (e, e’) cross section. The interaction with two- 
phonon configurations influences very weakly the isoscalar 1*- 
level. 30 references, 4 figures, 2 tables. 


32248 (JINR-R—4-86-102) Two-phonon states in Pb. 
Nikolaeva, R.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1986. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702221. 

Submitted to the 36th Meeting on Nuclear Spectroscopy and 
Atomic Nucleus Structure, Khar’kov, April 1986. 

Some conclusions about the existence of two-phonon octu- 
pole states in 7*Pb are made in the framework of QPPM. Such a 
state (22* 4935 keV) is established experimentally in *°’Pb(n, )-re- 
actions. The prediction of another double octupole phonon state 
63* could be tested by increasing the sensitivity of measurements by 
a factor of three or four. 15 references, 1 table. 


32249 (NORDITA—84/11-Prepr.) Effects of reaction 
channels in subbarrier fusion reactions. Dasso, C.H. (Nordisk 
Inst. for Teoretisk Atomfysik, Copenhagen (Denmark)). 
1984. 2ip. NTIS (US Sales Only), PC AQ2/MF A0l. File 
Number DE86701662. 

In this lecture we consider some aspects of fusion reactions 
between heavy ions at bombarding energies which are below or 
close to that of the Coulomb barrier. This problem has been tradi- 
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tionally confronted with simple barrier penetration calculations. So 
we start with a very brief review of what we can call the “conven- 
tional” procedure. 


32250 (NORDITA—84-17-Prepr.) Competition between 

pairing quadrupole deformation in the yrast sequence of 

180 152Dv, Aberg, S. (Nordisk Inst. for Teoretisk Atomfysik, 

——. (Denmark)). May 1984. 20p. NTIS (US Sales 
y), PC A02/MF AOI. File Number DE86701661. 

The yrast spectra are investigated for the non-collective 
nuclei ™° 52Dy using the Nilsson-Strutinsky + blocked BCS 
model. The separate effects from the pairing force and the quadru- 
pole force (deformation changes) are studied. It is found that the 
pairing force is most important in describing the yrast line up to 
Iproportional30, while the quadrupole force is most important for I 
> or ~20. The calculated increase of the oblate deformation with 
increasing spin is explained as an antipairing effect when only va- 
lence nucleons are building the total spin and as a polarization 
effect when the core becomes excited. 


32251 (ORNL/TM—10381) Calculated neutron-induced 
cross sections for Cr from 1 to 20 MeV. Shibata, K.; He- 
trick, D.M. (Oak Ridge National Lab., TN (USA)). May 
1987. Contract AC05-840R21400. 32p. (ENDF—345). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
1DE87009771. 

Neutron-induced cross sections of **Cr have been calculated 
in the energy regions from 1 to 20 MeV. The quantities obtained 
are the cross sections for the reactions (n,n’y), (n,2n), (n,np), (n,na), 
(2,py), (a,pn), (n,cry), (n,an), (n,d), (n,t), (n,*He), and (n,y), as well 
as the spectra of emitted neutrons, protons, alpha particles, and 
gamma rays. The precompound process was included above 5 MeV 
in addition to the compound process. For the inelastic scattering, 
the contribution of the direct interaction was calculated with 
DWBA. 36 refs., 23 figs., 11 tabs. 


32252 (UCRL—91652-Rev.1) Reaction cross-section cal- 
culations using new experimental and theoretical level struc- 
ture data for deformed nuclei. Hoff, R.W.; Gardner, D.G.; 
Gardner, M.A. (Lawrence Livermore National Lab., CA 
(USA)). 5 Oct 1984. Contract W-7405-ENG-48. 15p. 
(CONF-8409220—1-Rev.1). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87007056. 

From LANL/LLNL weapons nuclear physics workshop; 
Livermore, CA, USA (25 Sep 1984). 

A technique for modeling quasiparticle excitation energies 
and rotational parameters in odd-odd deformed nuclei has been 
used to construct sets of discrete states with energy 0 to 1.5 MeV 
in 7*Lu and **Np. These data were used as part of the input for 
calculation of isomer production cross-section ratios in the 
157 u(n,y)'*Lu and *’Np(n,2n)**Np reactions. In order to 
achieve agreement with experiment, it has been found necessary to 
include in the modeled set many rotational bands (35 to 95), which 
are comprised of hundreds of levels with their gamma-ray branch- 
ing ratios. It is essential that enough bands be included to produce a 
representative selection of K quantum numbers in the de-excitation 
cascade. 20 refs., 3 figs., 3 tabs. 


32253 (UCRL—93507) Comments on nuclear physics for 
gamma-ray lasers. Dietrich, F.S. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Oct 1985. Contract W-7405-ENG- 
48. 13p. (CONF-8505174—3). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87008210. 

From IDA workshop on gamma-ray lasers; Alexandria, VA, 
USA (21 May 1985). 

Estimates are presented of the probability of finding a close- 
ly spaced pair of levels, one member of which is an isomer, in the 
rare earth and actinide nuclei. A discussion of the typical electro- 
magnetic transition strengths expected between such pairs is given. 
Present and future experimental techniques are described, including 
the possible development of particle detectors with greatly im- 
proved resolution. 17 refs., 1 tab. 
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32254 Symmetries and quantum chaos: Time-reversal in- 
variance in the nucleon-nucleon interaction. French, J.B.; 
Kota, V.K.B.; Pandey, A.; Tomsovic, S. (Department of 
Physics and Astronomy, University of Rochester, Roches- 
ter, New York 14627). Physical Review Letters; 58: No. 23, 
2400-2403(8 Jun 1987). 

Let a be the relative norm of a symmetry-breaking term in 
the Hamiltonian of a many-particle system, and A the energy-de- 
pendent transition parameter which charcterizes the quantum chaos 
via spectral and strength fluctuations. Combining a compact theory 
for A/a? with fluctuation theories by which A can be deduced 
from (neutron-resonance) data gives, for the time-reversal-noninvar- 
iant nucleon-nucleon interaction, aS(1—2) x 10/sup -3/, which 
would improve with better small-strength data in nuclei with dense 
spectra. Diffusion equations involving A as the time” variable are 
also discussed. 


32255 Effects of center-of-mass motion in the resonating- 
group theory of romann+oa scattering. Shen, P.N.; Tang, 
Y.C. (Institute of High-Energy Physics, Academia Sinica, 
Beijing, People’s Republic of China). Physical Review [Sec- 
tion] C: Nuclear Physics; 35: No. 6, 1985-1990(Jun 1987). 

The n+a scattering problem is examined for the purpose of 
learning whether or not a correct consideration of the motion of 
the total center of mass is essential in a resonating-group calcula- 
tion. The result indicates that, in the low-energy region where a 
sharp p-wave resonance level exists, it is important to properly take 
this motion into account. At high energies, our finding is that, in 
this system where the nucleon-number ratio of the interacting 
nuclei is not very different from 1, the differential cross sections 
calculated with and without a proper consideration of the center- 
of-mass degree of freedom are rather similar at forward angles, but 
greatly differ in the backward angular region. 


32256 Higher-order coupling effects in low energy heavy- 
ion fusion reactions. Esbensen, H.; Landowne, S. (Physics 
Division, Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] C: Nuclear Physics; 35: No. 
6, 2090-2096(Jun 1987). Contract W-31-109-ENG-38. 

Higher-order couplings to inelastic excitations of surface vi- 
brations can strongly affect the enhancement of heavy-ion fusion 
cross sections at sub-barrier energies. Detailed second-order calcu- 
lations are presented for reactions between different nickel isotopes. 
The agreement with measured fusion cross sections is considerably 
improved with respect to conventional coupled channels calcula- 
tions based on linear couplings. 


32257 Nuclear structure dependence of the (p,7ri) reac- 
tion. Kurath, D. (Physics Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Physical Review [Section] C: 
Nuclear Physics; 35: No. 6, 2247-2251(Jun 1987). Contract 
W-31-109-ENG-38. 

The relative cross sections for exciting i states in 
the (p,7*) reaction near threshold are calculated with the shell 
model assuming dominance of the elementary p+p—d+77* reac- 
tion. Results from the plane-wave approximation show that strong- 
ly excited states for /sup 12/C and /sup 13/C targets can be ac- 
counted for in this manner. 


32258 Algebraic fermion description of band termination 
and loss of collectivity in heavy nuclei. Guidry, M.W.; Wu 
Chengli; Li Zhenping; Feng Dahsuan; Ginocchio, J.N. 
(Tennessee Univ., Knoxville, USA. Dept. of Physics; Oak 
Ridge National Lab., TN, USA. Joint Inst. for Heavy Ion 
Research; Drexel Univ., Philadelphia, PA, USA. Dept. of 
Physics and ——— Science; Los Alamos National 
Lab., LANL, NM, USA. Theoretical Div.). Physics Letters 
[Section] B; 187: No. 3/4, 210-214(26 Mar 1987). Contract 
AS05-76ER04936. 

An algebraic fermion model is used to interpret the loss of 
E2 collectivity observed in two- and four-quasiparticle aligned 
bands, and the termination of collective bands at high spins in rare- 
earth nuclei. Both can be understood as a systematic consequence 
of finite angular momentum content in a coherent SU/sub 3/ core. 
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32259 AA hypernuclei and the AA interaction. Bodmer, 
A.R.; Usmani, Q.N. (Illinois Univ., Chicago, USA. Dept. of 
Physics; Argonne National Lab., USA; Illinois Univ., 
Urbana, USA. Dept. of Physics; Aligarh Muslim Univ., 

Dept. of Ph ysics). Nuclear Physics [Section] A; 463: 
No. 1/2, 221-230(16 Feb 1987). (CONF-860832—). Contract 
W-31-109-ENG-3 

From 11. international conference on few-body systems in 


or and nuclear physics; Tokyo, Japan (24 Aug 1986). 
Variational <inthaien of a-cluster models for /sub AA// 


sup 6/He, /sub A//sup 9/Be, /sub AA//sup 10/Be have been 
made. These calculations require a knowledge of the aA potential 
which is obtained in several ways including the use of 5-body 
Monte Carlo (MC) calculations of /sup 5/He. We discuss the AA 
interaction strengths and the relation between the /sub AA//sup 6/ 
He and /sub AA//sup 10/Be binding energies and, in particular, 
the dependence of these on the aA potential. For all our aA poten- 
tials the binding energy of /sub AA//sup 6/He predicted from /sub 
eae 10/Be is 1 MeV or more below the experimental value. A 

brief discussion is given of the implication of the phenomenological 
strength of AA interaction we obtain and also of the implication of 
AA hypernuclei for the H-dibaryon. 


Microcanonical simulation of nuclear multifrag- 
ne Randrup, J.; Koonin, S.E. (Lawrence Berkeley 
Lab., CA). pp vp of 193. ACS national meeting of the divi- 
sion of nuclear chemistry and technology. Washington, DC; 
American Chemical Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

They review a recently formulated microcanonical model 
for the Gani of a highly excited finite nuclear source into 
interacting nuclear fragments. Monte-Carlo sampling of the exact 
microcanonical and canonical ensembles provides many-fragment 
configurations at the effective freeze-out stage. The effect of includ- 
ing the interaction between the fragments is significant. An elabora- 
tion of the model includes a nucleon vapor and exhibits a transition 
from a liquid-like phase of relatively large fragments to a gas-like 
phase of very light fragments. 


32261 Applications and misapplications of the channel- 
Set Gas ee ae i 
Lynn, J.E. (Oak Ridge National Lab., 

Atomic Energy Research Establishment, Harwei) P cae 
274 of Neutron induced reactions. Proceedin f the 4th 
international sym ——— Smolenice, Czech cies i 
1985. Kristiak, J.; Betak, E. (eds.). Dordrecht, Netherlands; 
D. Reidel (1986). ‘ CONF-850835--), 

From 4. international symposium on neutron induced reac- 
tions; © Czechoslovakia (17 Jun 1985). 

The authors discuss channel-capture approximation of 
slow neutron direct-capture theory. They show that this approxi- 
mation gives a generally good representation of the neutron capture 
cross sections for several electric dipole transitions in a broad range 
of nuclides from A = 9 to A. = 136; these are mostly near-spheri- 
cal nuclei. Despite this body of agreement, the accuracy expected 
from the simple channel-capture theory is examined. Comparison 
with calculations of the potential-capture cross section from phys- 
ically more realistic optical model calculations shows that, in gener- 
al, the channel-capture cross section can be up to — 40% in error. 
In cases where the expected channel-capture cross section is much 
smaller than the hard-sphere capture cross-section estimate, the dis- 
agreement with potential capture can be much worse than this. 
Also, in these cases, compound-nucleus capture can be of compara- 
ble or greater magnitude. These effects have been shown to com- 
pletely undermine recent attempts to determine nuclear interaction 
radii for targets, such as 1*C and °Be, by application of the chan- 
nel-capture formula to capture cross-section data. (Auth.). 


32262 Nuclear masses far from stability. Interplay of 
theory and experiment. Haustein, P.E. (Chemistry Dept., 

Brookhaven National Lab., Upton, NY 11973). pp 126-133 
of Nuclei off the line of stability, Meyer, R.A.; Brenner, 
D.S. Washington, DC; American Chemical Society (1985). 
(CONF-850942—). Contract AC02-76CH00016. 


From 190. American 


Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 
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Mass models seek, by a variety of theoretical approaches, to 
reproduce the measured mass surface and to predict unmeasured 
masses beyond it. Subsequent measurements of these predicted nu- 
clear masses permit an assessment of the quality of the mass predic- 
tions from the various models. Since the last comprehensive revi- 
sion of the mass predictions (in the mid-to-late 1970's) over 300 
new masses have been reported. Global analyses of these data have 
been performed by several numerical and graphical methods. These 
have identified both the strengths and weaknesses of the models. In 
some cases failures in individual models are distinctly apparent 
when the new mass data are plotted as functions of one or more 
selected physical parameters. Several examples are given. Future 
theoretical efforts are also discussed. 


32263 Stochastic evaluation of path integrals in nuclear 
many-particle systems. Negele, J.W. (Center for Theoretical 
Physics, Massachusetts Institute of Technology, Cambridge, 
MA 02139). pp 77-120 of Theory of nuclear structure and 
reactions. Lozano, M.; Madurga, G. Philadelphia, PA; 
World Scientific Pub. Co. (1985). (CONF-8506262—). 

From Summer school on theory of nuclear structure and re- 
actions; La Rabida, Spain (23 Jun 1985). 

This paper provides an introduction to the stochastic evalua- 
tion of path integrals in quantum many-body theory. Applications 
to nuclear systems include the study of static potential theory, 
meson nucleon field theory, lattice gauge theory, and a confining 
quark model. 


Pairing phase transitions in nuclei. Broglia, R.A. 
(The Niels Bohr Institute, Univ. of Copenhagen, Copenha- 
gen). pp 133-189 of Theory of nuclear structure and reac- 
tions. Lozano, M.; Madurga, G. Philadelphia, PA; World 
Scientific Pub. Co. (1985). (CONF-8506262—). 

From Summer school on theory of nuclear structure and re- 
actions; La Rabida, Spain (23 Jun 1985). 

The superfluid and normal phases of nuclear matter have 
been clearly identified and carefully studied through two-nucleon 
transfer reactions. Nuclei far away from closed shells are super- 
fluid, while closed-shell nuclei display strong pairing vibrations. 
These results can be used in the study of the pairing collapse of 
strongly rotating nuclei. 


32265 Recent advances in fusion-fission reactions. Plasil, 
F. (Oak Ridge National Lab., Oak Ridge, TN 37831). P 
95-112 of Heavy ion fusion reactions. Furuno, K.; 

moto, T. Philadelphia, PA; World Scientific Pub. Co. 
(1984). (CONF-8409250—). Contract AC05-840R21400. 

From International symposium on heavy ion fusion reac- 
tions; Tsukuba, Japan (3 Sep 1984). 

Not only is the fission decay mode (the subject of this paper) 
uniquely important in reactions with heavy ions, but the authors 
have, after a decade of study and controversy, arrived at a quantita- 
tive understanding of the competition between fission and particle 
emission from compound nuclei, at least at relatively low bombard- 
ing energies. The author presents recently published conclusions on 
an -momentum-dependent fission barriers. He presents unpub- 
lished results from the extension of these studies to higher energies. 
Finally, the author mentions measurements of neutron emission as- 
sociated with fission and the potentially important role that such 
measurements play in the determination of the magnitude of nuclear 
dissipation. 


32266 What can we learn about heavy ion fusion by 
studying fission angular distributions. Back, B.B. (Argonne 
National Lab., Argonne, IL 60439 USA). pp 161-171 of 
Heavy ion fusion reactions. Furuno, K.; Kishimoto, T. 
Philadelphia, PA; World Scientific Pub. Co. (1984). 
(CONF-8409250—). Contract W-31-109-ENG-38. 

From International symposium on heavy ion fusion reac- 
tions; Tsukuba, Japan (3 Sep 1984). 

Determinations of complete fusion reactions leading to fis- 
sionable systems are associated with problems of separating frag- 
ments from quasi-fission reactions from those arising from fission of 
the completely fused system. Inferring complete fusion cross sec- 
tions from the minute cross sections for the evaporation residue 
channel is hampered by the insufficient knowledge of the branching 
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ratio for neutron emission and fission in the decay sequence of the 
completely fused system. From a quantitative analysis of the frag- 
ment angular distributions it is, however, possible under certain as- 
sumptions to deduce the relative contribution of complete fusion 
and quasi-fission. It is found that the complete fusion process is hin- 
dered for heavy projectiles. The excess radial energy over the 
interaction barrier needed to induce fusion with heavy projectiles is 
determined in several cases and systematic trends are presented. 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 30667, 30668, 30669, 30670, 30671, 32199 


$2267 (AD-A—177512/1/XAB) Radiation-shielding _re- 
quirements on long-duration space missions. Letaw, J.R.; 
Clearwater, S. (Severn Communications Corp., Severna 
Park, MD (USA)). 21 Jul 1986. 40p. (SCC—86-02). NTIS, 
PC A03/MF AOl1. 

An analysis of radiation shielding requirements on long dura- 
tion space missions is presented. The repovi finds the principal radi- 
ation hazards to be galactic cosmic radiation (cosmic rays) and ra- 
diation from solar flares. Galactic cosmic radiation is a continuous 
source of radiation delivering a dose equivalent to the blood-form- 
ing organs varying from 20 REM/year to 50 REM/year over the 
11-year solar cycle. Solar flares are randomly distributed events 
that are occasionally associated with lethal particle fluxes. The fol- 
lowing recommendations are made: investigate alternative shielding 
materials that may be more effective against radiation hazards dis- 
cussed here; a solar-flare storm shelter with a minimum of 7.5 cm 
aluminum shielding (or shielding of equivalent effect) is required at 
all times for space flights outside the magnetosphere. Spacecraft de- 
signed to transport people outside the magnetosphere for long dura- 
tions during solar minimum must provide at least 7.5 cm aluminum 
shielding of all living spaces. Acceptable dose limits for the full- 
scale exploration and industrialization of space must be studied. 


32268 (INIS-mf—10611) Nuclear resonance fluorescence 
on /sup 140/Ce recoil atoms with photons from the 8/sup -/ 
decay of /sup 140/La in La, La/sub 2/O/sub 3/, and LaMg/ 
sub 3/ sources as function of the temperature. Kehlenbeck, 
G. (Goettingen Univ. (Germany, F.R.). ge a ge 
turwissenschaftliche Fachbereiche). 1 Nov 1985. 76p. 
German). NTIS (US Sales Only), PC A05/MF AOL File 
Number DE87751869. 

By the measuring method of the nuclear resonance fluores- 
cence in the present thesis the stopping of /sup 140/Ce recoil atoms 
in metallic lanthanum and in lanthanum compounds was studied as 
function of the temperature. From the resonance counting rates 
measured in the experiment as function of the temperature effective 
cross sections for nuclear resonance fluorescence were calculated. 
(orig. /HSD. 


32269 (INIS-SU—400, pp 23-25) Analysis of large scale 
inhomogeneities of matter on ultracold neutron elastic scatter- 

cross sections. Stepanov, A.V.; Shelagin, A.V. 
(AN SSSR, Moscow. Astronomicheskij Sovet; Moskovskij 
Fiziko-Tekhnicheskij Inst., USSR). 1986. (In Russian). 
NTIS (US Sales Oniy), PC A03/MF AOl1. File Number 
DE87780128. 

Kratkie Soobshcheniya po Fizike. No. 3. 

In Experimental and theoretical physics. Collection. 

Using eikonal approximation integral cross sections for ultra- 
cold neutron elastic scattering is calculated on large scale inhomo- 
geneities of matter. It is shown that this cross section oscillates as a 
function of incident neutron velocity that permits to evaluate inho- 
mogeneity characteristic sizes. Corrections caused by multiple scat- 
tering are calculated. 6 refs.; 2 figs. 


32270 Computing multigroup radiation integrals using po- 
lylogarithm-based methods. Clark, B.A. (Radiation Transport 
Group, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Computational Physics; 70: 
No. 2, 311-329(Jun 1987). 

A new method is derived that is effective in calculating mul- 
tigroup radiation integrals, i.e., the multigroup Planck spectrum and 
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its derivatives with respect to temperature. This new, polylogar- 
ithm-based, method is actually a set of methods that can be made 
arbitrarily accurate. The accuracy and speed of the new methods 
are compared with three methods based on: a rational polynomial 
fit, interpolation in tabular data, and a simple numerical integration 
scheme. The polylogarithm-based methods are unsurpassed in accu- 
racy, and their execution speed is competitive with the fastest meth- 
ods tested. In addition, the multigroup integrals that are calculated 
using the new methods have some desirable properties: proper nor- 
malization, positivity, and continuity: that do not all exist in any 
one of the other methods. copyright 1987 Academic Press, Inc. 


6550 Medical Physics 
REFER ALSO TO CITATION(S) 31684 


32271 (DOE/TIC—11603-Rev.1) Nonreactor nuclear fa- 
cilities: Standards and criteria guide. Brynda, W.J.; Scarlett, 
C.H.; Tanguay, G.E.; Lobner, P.R. (Science Applications, 
Inc., La Jolla) CA (USA)). Sep 1986. Contract AC02- 
76CHO00016. 519p. (BNL—51444-Rev.1). NTIS, PC A22/ 
MF AOI; 1; GPO Dep. File Number DE87009786. 

This guide is a source document that identifies standards, 
codes, and guides that address the nuclear safety considerations per- 
tinent to nuclear facilities as defined in DOE 5480.1A, Chapter V, 
"Safety of Nuclear Facilities.” The guidance and criteria provided 
is directed toward areas of safety usually addressed in a Safety 
Analysis Report. The areas of safety include, but are not limited to, 
siting, principal design criteria and safety system design guidelines, 
radiation protection, accident analysis, conduct of operations, and 
quality assurance. The guide is divided into two sections: general 
guidelines and appendices. Those guidelines that are broadly appli- 
cable to most nuclear facilities are presented in the general guide- 
lines. Guidelines specific to the various types or categories of nu- 
clear facilities are presented in the appendices. These facility-specif- 
ic appendices provide guidelines and identify standards and criteria 
that should be considered in addition to, or in lieu of, the general 
guidelines. 25 figs., 62 tabs. 


32272 (INIS-mf—10871) Radiological monitoring related 
to the operation of PUSPATI's Triga Reactor. Fatimah Mo- 
hamad ; Mohamad Yusof Mohamad Ali; Lau How 
Mooi; Idris Besar. (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)). 1983. 39p. (CONF-831109—19). NTIS (U 
Sales Only), PC A03/MF AO1. File Number DE87702184. 

From Seminar on effective utilization and managemement of 
research reactors; Kuala Lumpur, Malaysia (7 Nov 1983). 

Reactor operation is one of the main activities carried out at 
the Tun Ismail Atomic Research Centre (PUSPATI) which re- 
quires radiological monitoring. This paper describes the programme 
for radiological monitoring which is related to the operation of the 
1 MW Triga MK II research reactor which was commissioned in 
July, 1982. This programme includes monitoring of the radiation 
and contamination levels of the reactor and its associated facilities 
and environmental monitoring of PUSPATI’s site and its environs. 
The data presented in this paper covers the period between 1982 to 
1983 which includes both the pre-operational and operational 
phases of the monitoring programme. 


32273 (LBL—20345, pp 81-83) High energy heavy ion 
beams used in biology and medicine: measurement of particle 
distributions in the fragmentation tail of a 670 A MeV neon 
beam stopping in water. Wong, M.; Schimmerling, W.; 
Rapkin, M.; Howard, J. Apr 1986. NTIS, PC A12/MF AO1. 
File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

Progress is reported in quantitating the complex particle 
fragmentation events and multiple elastic collisions that determine 
the pathways of particles in biological materials. These measure- 
ments have been made at the Bevalac biomedical facility. Data for 
the contribution of each fragment to the total dose show that nucle- 
ar fragments F, Oz, Nz and carbon dominate the high-LET contri- 
butions. The total dose contribution from all fragments amounts to 
approximately 29% of the peak dose. 
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32274 (LBL—20345, pp 83-85) Multiple coulomb scat- 
tering of heavy ions. Wong, M.; Phillips, M.; Schimmerling, 
W.; Murphy, D.L.; Tobias, C.A. Apr 1986. NTIS, PC A12/ 
MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A method is presented for measurements of heavy ion multi- 
ple scattering of neon and iron beams. Scattering of 600-MeV/A Fe 
ions on a 1-cm thick brass target was compared with measurements 
using the same beam on a 5-cm thick Lucite target. 


32275 (LBL—20345, pp 85-87) #*O and °*Fe excitation 
functions. Wefel, J.P.; Guzik, T.G.; Crawford, H.J.; Schim- 
merling, W.; Lindstrom, P.J.; Greiner, D.E.; Symons, 
T.J.M. Apr 1986. NTIS, PC A12/MF AO1. File Number 
DE86012736. 

In Biology and Medicine Division annual report, 1985. 

A program to measure excitation functions (differential in- 
clusive cross sections as a function of projectile energy) using hy- 
drogen as a target, has been initiated at LBL in collaboration with 
colleagues from Louisiana State University. The experimental ar- 
rangement, showing beam monitoring, is described and the advan- 
tages of this arrangement are discussed. Preliminary results for the 
angular distribution of carbon isotopes from oxygen fragmenting in 
a carbon target are presented. 


32276 (LBL—20345, pp 147-149) Planning cancer treat- 
ment with radioactive beams. Chatterjee, A.; Castro, J.R.; 
Alpen, E.L.; Llacer, J.; Chen, G.T.Y.; Chu, W.T. Apr 1986. 
NTIS, PC A12/MF A01. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

The availability of high-energy radioactive beams at the Be- 
valac, such as ™'C and '*Ne, has provided a new dimension in opti- 
mizing cancer treatment with heavy charged particles. The diag- 
nostic information available with these beams may preclude a large 
amount of uncertainty in localizing Bragg peaks on tumor volumes. 
For precise localization of the Bragg peak, one requires an experi- 
mentally measured value of the water-equivalent thickness between 
the point of entry in a patient and the target volume. In a technique 
that uses high-energy radioactive beams and a sensitive positron 
camera, the desired accuracy can be achieved through measure- 
ments in the actual treatment position, just before and immediately 
after the therapy. In this technique energetic radioactive particles 
such as "'C or Ne are used. These particles decay by emitting 
positrons, which then annihilate with the medium electrons to 
produce two gamma rays, separated by 180° These gamma rays 
can then be detected in coincidence mode by a positron camera to 
locate their origin in space. By adjusting the energy of the radioac- 
tive particles they can be stopped at the location of the tumor as 
verified by the positron camera. This method provides a direct 
measure of the required water-equivalent thickness. 


32277 (LBL—20345, pp 149-150) Isosurvival testing of 
bar ridge filters for wobbled neon ion beams. Curtis, S.B.; 
Rodriguez, A.; Yang, T.C.; Blakely, E.A. Apr 1986. NTIS, 
PC Ai2/MF AO1. File Number DE86012736. 

In Biology and Medicine Division annual report, 1985. 

An extensive series of experiments has been performed to 
test new bar filters. The filters were constructed to produce con- 
stant cell survival across the spread Bragg peak region in prepara- 
tion for phase III therapeutic trials with the magnetically wobbled 
neon-ion beam. Three different filter designs (designed 3E1, 3E2, 
and 3E3) were studied. Each design produced a different slope in 
the spread peak region of the Bragg ionization curve. From analysis 
of the data, it was decided to construct a series of filters at 1-cm 
increments from 4 to 14 cm using the 3E3 design. The general con- 
clusion of this analysis was that the design producing the flattest 
slope (3E3) produced the most constant cell survival across the 
peak region in the clinically important dose range. Survival data 
obtained in the proximal-peak position of the Bragg curves for the 
already completed 3E3 filters have been useful in developing RBE 
tables for the upcoming phase III trials. Proximal peak RBEs are 
used along with other data, including cell survival measurements as 
a function of depth after a single exposure, to determine the physi- 
cal doses to be delivered to the patients. 
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32278 (PPA-SS—7, pp vp) Requirements of dosemeters 
for radiation protection. Abdul Aziz Mohamad Rami. (Unit 
Tenaga Nuklear, Bangi, Selangor, Malaysia). 1986. (In 
Malay). NTIS (US Sales Only), PC A0S5/MF AO1. File 
Number DE87780134. (CONF-8609278—). 

From Seminar on personnel dosimetry and calibration of de- 
tecting instruments; Bangi, Malaysia (10 Sep 1986). 

This paper is intended to be as a guide for users in choosing 
the most suitable radiation detecting instrument for a specific use. 
The dosimetric characteristics and characteristics related to condi- 
tions of use for a dosemeter shall be considered before a choice can 
be made. All given information are strictly based on recommenda- 
tions of ISO 4071-1978(B). 


32279 (PPA-SS—7, pp vp) Therapy level dosimetry serv- 
ice at Unit Tenaga Nuklear. Noriah Mohamad Ali. (Unit 
Tenaga Nuklear, Bangi, Selangor, Malaysia). 1986. (In 
Malay). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE87780134. (CONF-8609278—). 

From Seminar on personnel dosimetry and calibration of de- 
tecting instruments; Bangi, Malaysia (10 1986). 

A reliable dosimetry procedure in therapy is one of the im- 
portant aspects in controlling the effective dose given to patients. 
This include the procedure of maintaining the sensitivity of the do- 
semeter, the calibration and recalibration at certain period of time. 
The condition under which the dosemeter being used will affect the 
accuracy of the dose determine. Dosemeter which is not calibrated 
property or the validity of the calibration certificate has expired or 
being used under unsuitable condition, will give inaccurate dose 
and furthermore will affect the affectiveness of the radiotherapeutic 
service. SSDL at Nuclear Energy Unit has been chosen to control 
a correct dosimetry in radiation therapy throughout Malaysia. 
Quality assurance of our service is currently been maintained by 
participating in the international dose intercomparison project orga- 
nized by the IAEA/WHO. 


32280 (PPA-SS—7, pp vp) Personnel monitoring serv- 
ices by using film badge and TLD in Unit Tenaga Nuklear. 
Wan Saffiey Wan Abdullah. (Unit Tenaga Nuklear, Bangi, 
Selangor, Malaysia). 1986. (In Malay). NTIS (US Sales 
Only), PC A0OS5/MF AOl. File Number DE87780134. 
(CONF-8609278—). 

From Seminar on personnel dosimetry and calibration of de- 
tecting instruments; Bangi, Malaysia (10 Sep 1986). 

The use of radiation monitoring instruments in working with 
ionizing radiation is one of the factor which should be considered. 
Two types of personnel monitoring instruments have been offered 
by UTN i.e. film badge and TLD. The response from the users of 
the services since the reinforcement of the Atomic Energy licensing 
Act 1984 was increased. It is shown in the evaluation of monthly 
dose distributions for radiation workers in the industrial sectors that 
more than 90% of the workers are in the controlled environment. 
In order to maintain the reliability of the services, the quality assur- 
ance has been performed in cooperation with the IAEA. 


32281 (PPA-SS—7, pp vp) Status development of dosim- 
etry laboratory at the Nuclear Energy Unit. Taiman Kadni. 
(Unit Tenaga Nuklear, Bangi, Selangor, Malaysia). 1986. (In 
Malay). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE87780134. (CONF-8609278—). 

From Seminar on personnel dosimetry and calibration of de- 
tecting instruments; Bangi, Malaysia (10 Sep 1986). 

The activities which deal with the utilization of ionizing ra- 
diation in the fields of medicine, industrial and agricultural in this 
country are expanding from time to time. Therefore, it requires a 
reliable radiation protection service for radiation workers, and a fa- 
cility for the calibration and checking of the radiation measuring in- 
struments. Recognising the importance of radiation protection serv- 
ices for ensuring the safety of radiation workers, a national Second- 
ary Standard Dosimetry Laboratory which is recognised by the 
Government and the IAEA/WHO was established at the Nuclear 
Energy Unit. A number of facilities which include irradiation 
rooms, calibration benches and various radiation sources as X-ray, 
gamma ray, beta and neutron were provided to facilitate radiation 
metrology activities in this country. Beside providing calibration 
services which cover the environmental up to therapy level and 
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area/personnel monitoring, the laboratory also can provide irradia- 
tion as well as dosimetry services to the appropriate users through- 
out the country. 


32282 (PPA-SS—7) Seminar on personnel dosimetry and 
calibration of detecting instruments. Compilation of papers. 
(Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). 1986. 
84p. (In Malay). (CONF- 8609278). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87780134. 

From Seminar on personnel dosimetry and calibration of de- 
tecting instruments; Bangi, Malaysia (10 Sep 1986). 

Seperate saan were prepared for 4 papers from this sem- 
mar. 


32283 (SAAS—341, pp 11-28) — of interna- 
tional recommendations to the nati legislation of the 
GDR concerning the stipulation of en radiation dose 
limits. Przyborowski, S. 1986. (In German). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87780123. 
(CONF-8509389—Pt. 1). 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

It is reported on stipulations of the GDR radiation protec- 
tion legislation, especially on quantities such as annual limit of 
intake (ALD), limit values of mean annual radioactive concentration 
in the atmosphere, relation of the ALI of single persons of the pop- 
ulation to the ALI of radiation workers as well as exemption limits 
for radioactive materials. 


32284 (SAAS—341, pp 29-35) Evaluation of the state of 
health of radiological personnel by medical surveillance. Ste- 
panov, A.I.; Bogolyubov, S.N.; Zamanova, L.V.; Karpov, 
V.B. 1986. (in Russian). NTIS ‘US Sales Only), PC A04/ 
Pel) AOl. File Number DE87780123. (CONF-8509389— 
Pt.1). 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

Application and estimation of the methods applied in evalua- 
tion of the health condition of radiological personnel in medical 
surveillance are reported. 


32285 (SAAS—341, pp 36-46) Method determining the 
mean tissue doses of patients in biomedical radiography and 
their application in the practice of radiation protection. Niki- 
tin, V.V.; Masarskij, L.I.; Ermakov, I.A.; Ivanov, E.V.; 
Chervyakov, A.M.; Saltykova, L.M.; Kal'nitskij, S.A.; 


Steuer, J.; Nessler, J.; Menzel, B. 1986. (In Russian). NTIS 
(US Sales Only), PC A04/MF AOli. File Number 
DE87780123. (CONF-8509389—Pt. 1). 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

A computer-aided method is described by which the mean 
energy doses in 23 tissues and organs of patients can be determined 
for all kinds of radiodiagnostics. Results are given and the prospect 
of this method in application to radiation protection of patients as 
well as the estimation of the effectiveness of such measures are dis- 
cussed. 


32286 (SAAS—341, pp 47-53) Determination of internal 
exposure of the RSFSR population by U and Th isotope alpha 
particles. Ponikarova, T.M.; Popov, D.K. 1986. (In Rus- 
sian). NTIS (US Sales Onl y), PC A04/MF AOl. File 
Number DE87780123. (CONF-8509389—Pt.1). 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

Increased use of underground drinking water makes the in- 
corporation of natural uranium and radium nuclides into human or- 
ganisms of several regions of the RSFSR comparable to that by in- 
gestion. The share of the drinking water to the annual mean dose 
equivalents of internal exposure amounts to 0.5-0.7 pSv by U and 
Th. The mean concentrations of U and Th isotopes in the teeth of 
the RSFSR population, adults as well as children, is 171 +- 24 
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mBq/kg for /sup 238/U, 50 +- 10 mBq/kg for /sup 232/Th and / 
sup 230/Th, resp., and 120 +- 20 mBq/kg for /sup 228/Th. There 
is a decreasing tendency of the /sup 238/U concentration in the 
teeth of the children. The annual radiation doses in the bone cells 
are 43 x 10/sup -7/ and 96 x 10/sup -7/ Gy for U and Th isotopes, 
respectively. 


32287 (SAAS—341) Final conference on scientific-tech- 
nological cooperation in the field of radiation protection be- 
tween the MoH of the USSR and the SAAS of the GDR from 
1981 to 1985. Part 1. (Staatliches Amt fuer Atomsicherheit 
und Strahlenschutz, Berlin (German Democratic Republic)). 
1986. vp. (In several languages). (CONF-8509389—Pt. 1). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87780123. 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

Separate abstracts were prepared for 5 papers in these pro- 
ceedings. 


6560 Condensed Matter Physics 


REFER ALSO TO CITATION(S) 31094, 31152, 31154, 32115, 32122, 32375 


32288 (CONF-870340—1) Long-range interactions be- 
tween probes, particles and surfaces. Ritchie, R.H.; Manson, 
J.R. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Dept. of Physics; Clemson Univ., 
SC (USA). Dept. of Physics). 1987. Contract ACO05- 
840R21400. 2ip. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87008595. 

From International symposium on atomic, molecular and 
solid state theory, scattering problems, many-body phenomena, and 
computational methods; St. Augustine, FL, USA (16 Mar 1987). 

A brief review is given of some applications of a novel form 
of self-energy theory. These include the image force experienced by 
an electron near a metal, the van der Waals interaction between 
two molecules and the polarization potential of atomic scattering 
theory. 


32289 (CONF-870385—8) Growth and characterization 
of epitaxial layers of Ge on Si substrates. Fathy, D.; White, 
C.W.; Holland, O.W. (Oak Ridge National Lab., TN 
(USA)). Mar 1987. Contract AC05-840R21400. 6p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87008810. 

From SPIE conference on growth of compound semicon- 
ductors; Bay Point, FL, USA (22 Mar 1987). 

Thin sin le crystalline layers of Ge with atomically sharp 
boundaries have in formed epitaxially on (100) Si substrates. This 
was done by “Ge ion implantation into Si followed by steam oxi- 
dation. Using both Rutherford backscattering spectroscopy (RBS) 
and transmission electron microscopy (TEM), we have found that a 
Ge layer forms as a result of Ge segregated at the moving SiO. 
interface during steam oxidation. For a SiO. layer that has swept 
through the implanted region, essentially all of the Ge is snow- 
ploughed and no Ge is lost to the oxide layer. The Ge layers and 
its two bounding interfaces, ic, Ge/SiO2 and Ge/Si, have been 
characterized as a function of the implantation dose and energy. 
The thickness of the Ge layer formed is dependent on the implanta- 
tion dose. Thicknesses from a fraction of a monolayer to greater 
than 50 monolayers of Ge can be formed on Si by this mechanism. 
Initially the Ge layer forms a coherent interface with the underly- 
ing Si with no misfit dislocations, and misfit dislocations only 
appear as the thickness of the film is increased. 


32290 (CONF-8703123—1) White paper on ab initio 
theory of alloy phase stability. Stocks, G.M. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1987. Contract ACO0S5- 
840R21400. 3p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87008947. 

From Workshop on advanced computation and simulation of 
complex materials phenomena; LaJolla, CA, USA (24 Mar 1987). 

Density functional theory (DFT) provides an excellent bases 
for describing the ground state properties of metallic alloys. The 
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local density approximation (LDA) to DFT has been used to calcu- 
late total energies, equilibrium lattice spacings, bulk moduli, heats 
of formation of ordered alloys, and heats of transformation all with 
good results. Recent work has extended LDA and DFT to random 
(substitutional) metallic alloys where the electronic structure is cal- 
culated using the ab initio Korringa-Kohn-Restoker coherent-poten- 
tial approximation (KKR-CPA). It is appropriate to consider the 
possibility of obtaining an ab initio theory of alloy phase stability 
based on DFT. During the next few years it is to be expected that 
ab initio methods will be applied to many problems in the area of 
phase stability. This paper presents some applications that are al- 
ready under way or that can readily be seen given adequate man- 
power and computational support. 


$2291 (DOE/ER/45153—T2) [Magnetic and transport 
properties of semiconductors near the metal insulator transi- 
tion: Progress report]. (City Univ. of New York, NY (USA). 
Research Foundation). [1987]. Contract FG02-84ER45153. 
34p. NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87009663. 

A major focus of the proposed work is to investigate and un- 
derstand the magnetic properties of heavily doped silicon as the in- 
sulator to metal transition is crossed by varying the dopant concen- 
tration. The possible existence of local moments in just-metallic ma- 
terial, and the role of electron correlations, will be studied down to 
20 mK and in magnetic fields up to 9T, in a newly acquired dilu- 
tion refrigerator and superconducting magnet. We plan also to 
measure the resistivity, Hall coefficient, and thermoelectric power 
of each sample. In addition to providing information which is es- 
sential to the interpretation of our results, it is anticipated also that 
these transport measurements, particularly the thermoelectric 
power, will provide new and significant information concerning the 
metal-insulator transition. 27 refs. 


32292 (@OE/ER/45281—1) Investigation of magnetic 
anisotropy and spin wave modes in transition metal multi- 
layers: Technical progress report for the period August 1986 
July 1987. Pechan, M.J. (Miami Univ., Oxford, OH 
(USA)). 1987. Contract FG02-86ER45281. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87009532. 

The magnetic properties of compositionally modulated struc- 
tures known as superlattices or multilayers are of considerable in- 
terest because of their application to magnetic recording technolo- 
gy and because of the insight provided into the fundamental nature 
of magnetism. Anisotropic properties are of vital import in develop- 
ing stable, well defined, high density magnetic domains in both flux 
and optically detected magnetic recording media. Spin wave inves- 
tigations, on the other hand, provide insight into the fundamental 
nature of surface spin states and interior spin dynamics. Measure- 
ments on CuNi and MoNi indicate a very large degree of magnetic 
anisotropy, which seems to be frequently dependent. The sources of 
the anisotropy have not been fully explained and the reason for the 
frequency dependence remains unknown. The FMR measurements 
on these systems all show definite structure in the perpendicular 
spectra, but spin wave analysis of this structure has not been report- 
ed. Recent FMR linewidth measurements made on MoNi by the 
P.L, indicate that the lineshape structure is due to spinwave modes. 
It is reasonable to assume that the source of the anisotropy, its fre- 
quency dependence and the spin wave modes observed by FMR 
are intimately connected. 


32293 (JINR-R—14-86-7) Neutron study of 
phase transitions in pyridium salts; (C;H;NH)'I, 
(C;H;NH)* Br~ and (C;H;NH)* (BF,)~. Belushkin, A.V.; 
Wasicki, J.; Mayer, J.; Natkaniec, I.; Nawrocik, W.; Pajak, 
Z. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics). 1986. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702225. 

The results of elastic and inelastic neutron scattering studies 
of the phase transition and vibrational spectra of pyridimium salts 
(CsHsNH)* X-, X=1, Br, BF, in temperature range from 293 K to 
93 K are reported. The measurements were carried out with the 
use of KDSOG-1 and KDSOG-M spectrometers at IBR-30 and 
IBR-2 pulsed reactors, respectively. The results of neutron diffrac- 
tion studies confirm the existence of phase transition in all investi- 
gated pyridinium salts. According to the inelastic incoherent neu- 
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tron scattering study and earlier performed the NMR study the 
model of pyridinium ion reorientation in low and high temperature 
phases is proposed. 6 references, 11 figures. 


32294 (KFKI—1986-91/A) Microphone detected iona- 
coustic signal from metals. Dioszeghy, T.; Szoekefalvi-Nagy, 
Z.; Biro, T. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). Dec 1986. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702227. 

An experimental system for studying the radiation-induced 
acoustic signal generated by a modulated 2 MeV Het* ion beam in 
metals is described. For detection, a closed cell on the rear side of 
the copper or aluminium sample, a half-inch condenser microphone, 
and a lock-in amplifier were employed. The signal was found to be 
proportional to beam current and particle energy, and inversely 
proportional to cell length. A decrease of the signal magnitude and 
an increase of the phase delay with increasing modulation frequen- 
cy and sample thickness were also observed. 19 references, 5 fig- 
ures. 


32295 (UCRL—92396) Ambient pressure effects on the 
sputter particle distribution of insulating materials. Glaser, 
J.W. (Lawrence Livermore National Lab., CA (USA)). Jul 
1985. Contract W-7405-ENG-48. 15p. (CONF-850781—3). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87008753. 

From International conference on radiation effects in insula- 
tors; Guildford, Surrey, UK (15 Jul 1985). 

The effect of ion bombardment on several grades of alumina 
was investigated. Changes in the electrical resistance of the sub- 
strate as a function of incoming ion energy were of particular inter- 
est. Attention was also paid to the sputter particle distribution as a 
function of ambient pressure. This distribution was found to be de- 
pendent on the ion to substrate mass ratio. In general, the distribu- 
tion follows a curve of growth; approximating a cosine distribution 
at the lower pressures and mass ratio, becoming isotropic at higher 
pressures. Pressures in the range of 10~? to 10~* Pascals have been 
used along with mass ratios in the range of 0.40 to 1.3. Samples of 
up to 80 cm? were subjected to a 10 cm diameter ion beam at ener- 
gies of up to 6.25 keV. Average ion current densities of 1ma/cm? 
were used. Substrate temperatures while subjected to the ion beam 
were also monitored. 


32296 (UCRL—93864) Transition radiation as a coherent 
soft x-ray source. Moran, M.J.; Dahling, D.B.; Piestrup, 
M.A.; Berman, B.L.; Kephart, J.O. (Lawrence Livermore 
National Lab., CA (USA); Georgetown Univ., Washington, 
DC (USA). Dept. of Physics; Stanford Univ., CA (USA). 
t. of Electrical Engineering). 1986. Contract W-7405- 

ENG-48. 13p. (CONF-860316—14). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009594. 

From Topical meeting on short wave length coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

A series of experiments using 54 MeV electrons to irradiate 
thin foil targets has demonstrated the spatially coherent nature of 
soft x-ray transition radiation. 


32297 Exact critical behavior of a random bond two-di- 
mensional Ising model. Shankar, R. (Sloane Physics Labora- 
tory, Yale University, New Haven, Connecticut 06520). 
Physical Review Letters; 58: No. 23, 2466-24698 Jun 1987). 
A 2D Ising model in which the bonds K fluctuate randomly 
about K/sub c/, the critical value of the pure system, is considered. 
The ensemble average of the square of the two-point function, 
<<s8/sub R/>?>/sub Av/, is shown to decay as (InR)/sup 1/4/ 
R/sup -1/2/ aat the critical point. This implies that <<ss/sub R/ 
>>/sub Av/ is bounded above by (InR)/sup 1/8/R/sup -1/4/ in 
disagreement with the exp [-(In InR)?] decay law found by Dot- 
senko and Dotsenko by a different method. On the other hand, the 
present calculation reproduces their specific-heat singularity C— 
Inchemical bondIntauchemical bond (tau = K-K/sub c/). 
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32298 Coalescence of two equal cylinders: exact results 
for creeping viscous plane flow driven by capillarity. Hopper, 
R.W. (Lawrence Livermore National Lab., CA). Journal of 
the American Ceramic Society; 67: No. 12, C262-C264(Dec 
1984). Contract W-7405-ENG-48. 

The coalescence of two equal viscous cylinders under the in- 
fluence of capillarity is of interest in the theory of sintering. Al- 
though the flow in typical cylinder coalescence experiments is not 
planar, the plane-flow case is of general interest and is a good ap- 
proximation in the early stage. An essentially exact analytic solution 
giving the shape as a function of time for slow plane flow is pre- 
sented in simple closed form. 16 references, 2 figures, 1 table. 


32299 Temperature dependence of electron spin polariza- 
tion in low-energy electron diffraction from W(001). Riddle, 
T.W.; Mahan, A.H.; Dunning, F.B.; Walters, G.K. (Rice 
Univ., Houston, TX). Journal of Vacuum Science and Tech- 
nology; 15: No. 5, 1686-1688(Sep-Oct 1978). 

The temperature dependence of electron spin polarization 
and intensity in low-energy electron diffraction (LEED) from a 
clean W(001) surface has been measured over the range 1000°- 
300°C. The effect of temperature on polarization is found to be 
greatest at energies for which the intensity is low and the polariza- 
tion, and rate of change of polarization with energy, is large. The 
present results may be interpreted in terms of a shift of polarization 
features toward lower energies as a result of thermal expansion 
when the crystal is heated. 10 references, 3 figures. 
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32300 (FNAL/Pub—87/73-A) First order formalism for 
quantum gravity. Gleiser, M.; Holman, R.; Neto, N.P. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). May 
1987. Contract AC02-76CH03000. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87009651. 

We develop a first order formalism for the quantization of 
gravity. We take as canonical variables both the induced metric and 
the extrinsic curvature of the (d - 1) -dimensional hypersurfaces ob- 
tained by the foliation of the d - dimensional spacetime. After solv- 
ing the constraint algebra we use the Dirac formalism to quantize 
the theory and obiain a new representation for the Wheeler-DeWitt 
equation, defined in the functional space of the extrinsic curvature. 
We also show how to obtain several different representations of the 
Wheeler-DeWitt equation by considering actions differing by a 
total divergence. In particular, the intrinsic and extrinsic time ap- 
proaches appear in a natural way, as do equivalent representations 
obtained by functional Fourier transforms of appropriate variables. 
We conclude with some remarks about the construction of the Hil- 
bert space within the first order formalism. 10 refs. 


32301 (GSI—87-5-Prepr.) Relativistic two-centre continu- 
um. Wietschorke, K.H.; Schlueter, P.; Rumrich, K.; 
Greiner, W.; Soff, G. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.); Frankfurt Univ. 
(Germany, F.R.). Inst. fuer Theoretische Physik). Jan 1987. 
13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87751856. 

A method is presented to define unique continuum states for 
the two-centre Dirac Hamiltonian. In the spherical limit these states 
become the familiar angular momentum eigenstates of the radial 
Coulomb potential. The different states for a fixed total energy ver- 
tical strokeEvertical stroke > m may be distinguished by consider- 
ing the asymptotic spin-angular distribution of states with unique 
scattering-phases. First numerical solutions of the two-centre Dirac 
equation for continuum states are presented. 


32302 (GTFR—71) 5th international eddy current work- 
shop. Davey, K.R. (Georgia Inst. of Tech., Atlanta (USA). 
Fusion Research Center). Mar 1987. Contract AS05- 
78ET52025. 78p. (CONF-870168—). NTIS MF AO0Ol; 2; 
GPO Dep. File Number DE87007855. 


From 5. international eddy current workshop; Atlanta, GA, 
USA (12 Jan 1987). 
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The technique is presented for determining the magnetic po- 
tential for a spherical shell in a uniform, oscillating B-field. An ex- 
tensive appendix containing charts and illustrations depicting the 
problem and the solution is included. (SDH) 


32303 (IFVE-OTF—86-120) Relativistic theory of gravi- 
tation and nonuniqueness of the predictions of general relativ- 
ity theory. Logunov, A.A.; Loskutov, Yu.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 23p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87702160. 

It is shown that while the predictions of relativistic theory of 
gravitation (RTG) for the gravitational effects are unique and con- 
sistent with the experimental data available, the relevant predictions 
of general relativity theory are not unique. Therewith the above 
nonuniqueness manifests itself in some effects in the first order in 
the gravitational interaction constant in others in the second one. 
The absence in GRT of the energy-momentum and angular mo- 
mentum conservation laws for the matter and gravitational field 
taken together and its inapplicability to give uniquely determined 
predictions for the gravitational phenomena compel to reject GRT 
as a physical theory. 35 references. 


32304 (NORDITA—84/30-Prepr.) High temperature 
phases in an O(n) x O(n) symmetric 4-epsilon dimensional 
vector model. Salomonson, P.; Skagerstam, B.S.K. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. of 
Theoretical Physics). Sep 1984. 12p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701651. 

It is shown by an example that spontaneous symmetry break- 
ing can persist at arbitrary high temperatures even when renormali- 
zation group effects are taken into account in an asymptotically free 
field theory. 


32305 (NORDITA—84/38-Prepr.) The principal chiral 
field in two-dimension and classical Lie algebras. Ogievetskii, 
E.; Wiegmann, P.; Reshetichin, N. (AN SSSR, Moscow. 
Inst. Teoreticheskoj Fiziki; Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)). Oct 1984. 26p. NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE86701650. 

The Bethe-ansatz solution, the exact factorized S-matrix and 
the spectrum for the two-dimensional chiral fields on principal 
manifolds associated with the classical Lie algebras (SU(N), SO(2k), 
SO(2k + 1), Sp(2n)) are presented. The relations between the 
simple roots of an algebra and the solution are discussed. 


32306 (UCID—21055) Electron trajectories in pulsed ra- 
diation fields. Einwohner, T.; Lippmann, B.A. (Lawrence 
Livermore National Lab., CA (USA)). May 1987. Contract 
W-7405-ENG-48. 43p. NTIS, PC A03. File Number 
DE87009983. 

The work reported here analyzes the dynamical behavior of 
an electron, initially at rest, when subjected to a radiation pulse of 
arbitrary, but integrable, shape. This is done by a general integra- 
tion procedure that has been programmed in VAXIMA. Upon 
choosing a specific shape for the pulse, VAXIMA finds both the 
space-time trajectory and the four-momentum of the electron. 
These are obtained in analytic or numerical form - or both - at the 
choice of the user. Several examples of analytical and numerical so- 
lutions, for different pulse shapes, are given. 


32307 (UCRL—53789) A study of two random walk 
methods and their rates of convergence. Puckett, E.G. (Cali- 
fornia Univ., Berkeley (USA)). Mar 1987. Contract W-7405- 
ENG-48. 178p. (LBL—23372). NTIS, PC A09/MF AOI; 
GPO Dep. File Number DE87009998. 

We study two particle methods which use random walks to 
model diffusion. One of these methods is Chorin’s vortex sheet 
method used to solve the Prandtl boundary layer equations and to 
impose the no-slip boundary condition in the random vortex 
method solution of the Navier-Stokes equations. The second 
method is a one-dimensional idealization of the sheet method for 
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solving reaction-diffusion equations that also has independent inter- 
est as a numerical method. 


32308 Green’s functions for nonlinear Klein—Gordon 
kink perturbation theory. Flesch, R.J.; Trullinger, S.E. (De- 
partment of Physics, University of Southern California, Los 
Angeles, California 90089-0484). Journal of Mathematical 
Physics (New York); 28: No. 7, 1619-1631(Jul 1987). 

A Green's function is defined for nonlinear Klein—-Gordon 
theories in terms of the solutions to the eigenvalue equation ob- 
tained by linearizing the nonlinear wave equation about a static 
kink waveform. Analytic forms in terms of “modified” Lommel 
functions of two variables are derived for the sine—Gordon, phi-4, 
and double quadratic potentials. Asymptotic forms for the Green’s 
functions are obtained by investigating the asymptotic behavior of 
the modified Lommel functions. Methods for calculating the 
Lommel functions are also outlined. 


aoe tensor spherical harmonics on the N- 
aimee their application to the de Sitter group SO(N,1). 
Higuchi, A. (Physics Department, Yale University, New 
Haven, Connecticut 06511 and Department of Physics, Uni- 
versity of Wisconsin—Milwaukee, Milwaukee, Wisconsin 
53201). Journal of Mathematical Physics (New York); 28: No. 
7, 1553-1566(Jul 1987). 

The symmetric tensor spherical harmonics (STSH’s) on the 
N-sphere (S/sup N/), which are defined as the totally symmetric, 
traceless, and divergence-free tensor eigenfunctions of the La- 
place—Beltrami (LB) operator on S/sup N/, are studied. Specifical- 
ly, their construction is shown recursively starting from the lower- 
dimensional ones. The symmetric traceless tensors induced by 
STSH’s are introduced. These play a crucial role in the recursive 
construction of STSH’s. The normalization factors for STSH’s are 
determined by using their transformation properties under 
SO(N+1). Then the symmetric, traceless, and divergence-free 
tensor eigenfunctions of the LB operator in the N-dimensional de 
Sitter space-time which are obtained by the analytic continuation of 
the STSH’s on S/sup N/ are studied. Specifically, the allowed ei- 
genvalues of the LB operator under the restriction of unitarity are 
determined. Our analysis gives a group-theoretical explanation of 
the forbidden mass range observed earlier for the spin-2 field 
theory in de Sitter space-time. 


32310 Mass gap in non-Abelian sigma models and gauge 
theories. Patrascioiu, A. (Center for Nonlinear Studies, Los 
Alamos National Laboratory, Los Alamos, New Mexico 


87545 and Physics Department, University of Arizona, 
Tucson, Arizona 85721). Physical Review Letters; 58: No. 22, 
2285-2287(1 Jun 1987). 

A new type of disorder parameters is defined. By investiga- 
tion of their properties it is concluded that the O(N) nonlinear o 
models exhibit a phase transition for D22; similarly for gauge 
theories for D23. For continuous spins and groups the low tem- 
perature phase contains massless excitations. 


32311 Method for analysis of the characteristic matrix in 
optical systems. Craig, R.A. (Pacific Northwest Laboratory, 
Richland, Washington 99352). Journal of the Optical Society 
of America A: Optics and Image Science; 4: No. 6, 1092- 
1096(Jun 1987). Contract AC06-76RL01830. 

Similarity between the characteristic matrix and the scatter- 
ing matrix is noted. This similarity is exploited to develop a method 
for deriving the characteristic matrix in a closed form and to devel- 
op a perturbation expansion of the characteristic matrix of one-di- 
mensional variation of refractive index. Examples are given. 


32312 (1,0) supergravity and the heterotic string. Evans, 
M.; Louis, J.; Ovrut, B.A. (Department of Physics, Univer- 
sity of Pennsylvania, Philadelphia, Pennsylvania 19104- 
6396). Physical Review [Section] D: Particles and Fields; 35: 
No. 10, 3045-3059(15 May 1987). 

The most general super-Weyl-invariant theory of matter cou- 
pled to supergravity is constructed in (1,0) superspace. This theory 
is shown to correspond to the heterotic string. A complete super- 
field formulation of supergravity, world-sheet gauge invariance, 
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super-Weyl invariance, and string actions in (1,0) superspace is pre- 
sented. 


32313 Difference equations and conservation laws. Lee, 
T.D. (Columbia University, New York, New York 10027). 
Journal of Statistical Physics; 46: No. 3, 843-860(Mar 1987). 

The classical and quantum versions of discrete mechanics are 
reviewed. Application to lattice field theory and quantum gravity 
are considered. (AIP) 


32314 Anomaly cancellations in supersymmetric D = 10 
gauge theory and superstring theory. Green, M.B.; Schwarz, 
J.H. (Queen Mary College, Univ. of London, London E1 
4NS). pp 1007-1012 of Superstrings: The first 15 years of su- 
perstring theory. Schwarz, J.H. Philadelphia, PA; World 
Scientific Pub. Co. (1985). 

Supersymmetric ten-dimensional Yang-Mills theory coupled 
to N = 1, D = 10 supergravity has gauge and gravitational anom- 
alies that can be partially cancelled by the addition of suitable local 
interactions. The remaining pieces of all the anomalies cancel if the 
gauge group is SO(32) or E/sub 8/ X E/sub 8/. These cancella- 
tions are automatically incorporated in the type I superstring 
theory based on SO(32). A superstring theory for E/sub 8/ X E/ 
sub 8/ has not yet been constructed. 


32315 Heterotic string theory: I. The free heterotic 
string. Gross, D.J.; Harvey, J.A.; Martinec, E.; Rohm, R. 
(Joseph Henry Labs., Princeton Univ., Princeton, NJ 
08544). pp 1040-1074 of Superstrings: The first 15 years of 
superstring theory. Schwarz, J.H. Philadelphia, PA; World 
Scientific Pub. Co. (1985). 

A new theory of closed orientable superstrings is construct- 
ed as a chiral combination of the closed D = 26 bosonic and D = 
10 fermionic strings. The resulting ten-dimensional theory is N = 1 
supersymmetric, Lorentz invariant, and free of tachyons. An alter- 
nate formulation where sixteen of the bosonic coordinates are re- 
placed by fermionic coordinates is presented and used to construct 
a manifestly Lorentz covariant ar d reparametrization invariant 
action for the theory. The theory is consistent only for gauge group 
Spin(32)/Z/sub 2/ or E/sub 8/XE/sub 8/. 


32316 Dual model approach to a renormalizable theory of 
gravitation. Scherk, J.; Schwarz, J.H. (California Institute of 
Technology, Pasadena, CA 91125). pp 218-222 of Superstr- 
ings: The first 15 years of superstring theory. Schwarz, J.H. 
Philadelphia, PA; World Scientific Pub. Co. (1985). 

It is proposed that dual models be considered as a frame- 
work for constructing a modified theory of gravitation. A scheme 
of this type achieves the elimination of the ultraviolet divergences 
of quantum gravity at the cost of introducing an infinite number of 
(unobserved high-mass particles. The unification with weak and 
electromagnetic interactions as well as the need for a torsion field 
are also discussed. 


32317 Anomaly-free chiral theories in six dimensions. 
Green, M.B.; Schwarz, J.H.; West, P.C. (California Institute 
of Technology, Pasadena, CA 91125). pp 1085-1106 of Su- 
perstrings: The first 15 years of superstring theory. 
Schwarz, J.H. Philadelphia, PA; World Scientific Pub. Co. 
(1985). 

The coupled N = 1 Yang-Mills plus supergravity theory in 
ten dimensions can be made anomaly-free for SO(32) or E/sub 8/ 
X E/sub 8/. Only the case of SO(32) is known to correspond to a 
superstring theory, which is probably necessary for a fully consist- 
ent quantum theory. Anomaly-free chiral theories in lower dimen- 
sions can be obtained by considering nontrivial compactifications 
(involving nonzero background gauge fields) of the ten-dimensional 
theory that satisfy a topological consistency condition. This paper 
considers the compactification of four dimensions on the manifold 
K/sub 3/ without requiring that the equations of motion be satis- 
fied. This leads to a large number of anomaly-free chiral supersym- 
metric six-dimensional theories, corresponding to various ways of 
embedding U(1) factors in SO(32) or E/sub 8/ X E/sub &/. 
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$2318 Reversible Ising dynamics. Creutz, M. (Physics 
Dept., Brookhaven National Lab., Upton, NY 11973). pp 
373-379 of Advances in lattice gauge theory. Duke, D.W.; 
Owens, J.F. Philadelphia, PA; World Scientific Pub. Co. 
(1985). (CONF-8504167—). 

From Conference on advances in lattice gauge theory; Coral 
Gables, FL, USA (10 Apr 1985). 

The author discusses a reversible deterministic dynamics for 
Ising spins. The algorithm is a variation of microcanonical Monte 
Carlo techniques and is easily implemented with simple bit manipu- 
lation. This provides fast programs to study non-equilibrium phe- 
nomena such as heat flow. 


32319 Half- and finite-range completeness for the equa- 
tion of transfer of polarized light. van der Mee, C.V.M. 
(Free Univ. of Amsterdam, Netherlands). Mathematical 
Methods in the Applied Sciences; 6: 393-416(1984). Contract 
AS05-80ER 10711. 

On neglecting reflection by the surface the existence and 
uniqueness are proved for the solution of the equation of transfer of 
polarized light in a homogeneous semi-infinite or finite plone perel- 
lel medium. A general L/sub p/-space formulation, where 1 = p < 
co, is adopted. The analysis concerns a vector-valued convolution 
equation, which is an equivalent form of the equation of radiative 
transfer and is solved with the help of Wiener-Hopf factorization, 
Fredholm index and cone preservation methods. The results are 
also proved for the equations obtained from the full equation of 
transfer by means of Fourier expansion and symmetry relations. 32 
references. 
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32320 (CONF-870267—2-Vugraphs) Code integration and 
FEDC modules. Reid, R.L. (Oak Ridge National Lab., TN 
(USA)). 24 Feb 1987. Contract AC05-840R21400. 20p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008789. 

From US/Japan exchange (Q70) on next step machine 
design workshop; Livermore, CA, USA (23 Feb 1987). 

The report consists of viewgraphs. Objectives and architec- 
ture for the ETR code are given. Flow diagrams and representative 
constraints are presented. 


32321 (CONF-870267—4-Vugraphs) ETR systems analy- 
sis in the United States. Peng, M. (Oak Ridge National Lab., 
TN (USA)). Feb 1987. Contract AC05-840R21400. 8p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008783. 

From US/Japan exchange (Q70) on next step machine 
design workshop; Livermore, CA, USA (23 Feb 1987). 

The report consists of viewgraphs. The component modules 
of the system code are listed. The nature and function of the code 
are given. (WRF) 


32322 (CONF-870457—1) The Ignition Physics Study 
Group. Sheffield, J. (Oak Ridge National Lab., TN (USA)). 
1987. Contract AC05-840R21400. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87008948. 

From Annual meeting of Fusion Power Associates; Pleasan- 
ton, — USA g Apr 1987). 

In the US magnetic fusion program there have been relative- 
ly few standing committees of experts, with the mandate to review 
a particular sub-area on a continuing basis. Generally, ad hoc com- 
mittees of experts have been assembled to advise on a particular 
issue. There has been a lack of broad, systematic and continuing 
review and analysis, combining the wisdom of experts in the field, 
in support of decision making. The Ignition Physics Study Group 
(PSG) provides one forum for the systematic discussion of fusion 
science, complementing the other exchanges of information, and 
providing a most important continuity in this critical area. In a 
similar manner to the European program, this continuity of discus- 
sion and the focus provided by a national effort, Compact Ignition 
Tokamak (CIT), and international effort, Engineering Test Reactor 
(ETR), are helping to lower those barriers which previously were 
an impediment to rational debate. 
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REFER ALSO TO CITATION(S) 31339, 31377, 31557, 32108, 32119, 32391 


32323 (DOE/ER/13174—T5) Aspects of turbulence in 
nonlinear systems: Progress report. Frieman, E.A.; Hagan, 
W.K. (Scripps Institution of Oceanography, La Jolla, CA 
(USA); Science Applications, Inc., La Jolla, CA (USA)). 
May 1987. Contract AC03- 84ER 13174. 4p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87009200. 

A brief overview is given of the research concerning prob- 
lems associated with the various forms of DIA (Direct Interaction 
Approximation). (WRF) 


32324 (DOE/ER/53230—1) Determination of electron 
ring properties in STM: Final report. (Applied Microwave 
Plasma Concepts, Inc., Encinitas, CA (USA)). Mar 1987. 
Contract FG03- 86ER53230. 33p. (AMPC—26-027). 
PC A03/MF AO1; 1; GPO Dep. File Number DE87009426. 
A series of experiments were carried out on Symmetrical 
Tandem Mirrors (STM) to correlate measurements of hot electron 
plasma-diamagnetic profiles simultaneously obtained by a barium 
ion beam measurement and a magnetic Hall probe array in STM. 
These experiments were designed to produce and measure the mag- 
netic pressure profiles of hot electron, high-beta plasma configura- 
tions in which diamagnetic fields were strong enough, under some 
heating circumstances, to reverse the radial gradient of the magnet- 
ic intensity. Corroborating measurements were successfully carried 
out on the STM high-beta, hot-electron plasma. 


32325 (DOE/ER/53240—1) [Theoretical and numerical 
studies in magnetic fusion: Progress report]. (Yale Univ., 
New Haven, CT (USA)). 1987. Contract FG02-86ER53240. 
3lp. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE87009662. 

This paper reports on methods of computing the electromag- 
netic fields in a tokamak plasma using the theory of geometric 
optics. Research is proposed in the areas of ECR and ICR heating. 
(JDH) 


32326 (EUR-CEA-FC—1298) Saturation induction and 
radiation in wave driven plasmas. Rax, J.M. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches 
sur la Fusion Controlee). Jun 1986. 38p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87752093. 

Recent experiments of plasma heating on Jet and TFTR 
have shown results which confirm that current and electronic tem- 
perature profiles are tightly correlated. To modify the energy con- 
tents at plasma current given, the current profile J(r) must then be 
modified and its value J(o) on the axis controlled. A control 
method of it with hybrid wave is proposed in this report. 


32327 (GA-A—18823) 3D bounce averaged Fokker- 
Planck calculation of electron cyclotron current drive effi- 
ciency. Harvey, R.W.; McCoy, M.G.; Kerbel, G.D. (GA 


Technologies, Inc., San Diego, CA (USA); Lawrence 
Livermore National Lab., CA (USA)). May 1987. Contract 
AC03-84ER53158;W-7405-ENG-48. 7p. (CONF-870570—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87009305. 

From 7. topical conference on applications of radiofrequency 
power to plasmas; Kissimmee, FL, USA (4 May 1987). 

Construction of comprehensive models for tokamak electron 
cyclotron heating and current drive is motivated by the increasing 
level of experimental activity in this area. A code has been assem- 
bled which predicts the profiles of heating and current drive, the 
global current drive efficiency, and diagnostic signals which depend 
upon profiles, such as soft x-ray (SXR) and electron cyclotron 
emission (ECE). By running an array of two dimensional, bounce 
averaged Fokker-Planck/quasilinear (FP/QL) codes on a set of flux 
surfaces parameterized by minor radius r we obtain the steady state, 
toroidally averaged electron distribution functions resulting from a 
balance between collisions and QL diffusion. The incoming rf 
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energy is damped consistent with the QL distortion of the distribu- 
tion functions at each point in the tokamak. Heat thereby given to 
the electrons is removed by linearizing the Coulomb collision oper- 
ator about a background Maxwellian distribution. Plasma density 
and temperature vary parabolically in the radial direction. The ver- 
tically delimited channel of ECH energy may be injected from the 
inside or from the outside; its frequency equals the electron cy- 
clotron frequency /sub ce/(R) at the cyclotron layer. 


32328 (GTFR—72) Preliminary analysis of the neutral 
beam driven impurity flow reversal in TIBER Ii. Malik, 
M.A.; Stacey, W.M. (Georgia Inst. of Tech., Atlanta 
(USA). Fusion Research Center). Apr 1987. Contract AS05- 
78ET52025. 27p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE87009433. 

There is a self-consistent impurity transport theory that pre- 
dicts an outward flow of impurities with neutral beam co-injection, 
and a greatly enhanced inward impurity transport with counter-in- 
jection. This theory has previously been shown to explain the ex- 
perimental data quite well. The impurity flow reversal model has 
been applied to the TIBER II parameters to make a preliminary 
evaluation of the feasibility of using 500 keV neutral beams for im- 
purity control in TIBER II. A secondary emphasis in this work is 
on determining the sensitivity of the results to the beam deposition 
and density profiles within the plasma. 


(INIS-mf—10900) Computational studies in toka- 
mak equilibrium and transport. Braams, B.J. (Rijksuniversi- 
teit Utrecht (Netherlands)). 25 Jun 1986. 231p. NTIS (US 
Sales png. Ba PC All1/MF AOl1. File Number DE87702199. 

thesis is concerned with some problems arising in the 
ausueeualnan approach to controlled thermonuclear fusion. 
The work address the numerical modelling of equilibrium and 
transport properties of a confined plasma and the interpretation of 
experimental data. The thesis is divided in two parts. Part 1 is de- 
voted to some aspects of the MHD equilibrium problem, both in 
the direct formulation (given an equation for the plasma current, 
the corresponding equilibrium is to be determined) and in the in- 
verse formulation (the interpretation of measurements at the plasma 
edge). Part 2 is devoted to numerical studies of the edge plasma. 
The appropriate Navier-Stokes system of fluid equations is solved 
in a two-dimensional geometry. The main interest of this work is to 
develop an understanding of particle and energy transport in the 
scrape-off layer and onto material boundaries, and also to contrib- 
ute to the conceptual design of the NET/INTOR tokamak reactor 
experiment. 


-_ CINIS-mf—10901) Electron cyclotron emission 

from tokamak Apparatus, measurements and model- 
ling. Sillen, R.M.J. (Rijksuniversiteit Utrecht (Netherlands)). 
23 Jun 1986. 207p. NTIS (US Sales Only), PC A10/MF 
A01. File Number DE87702200. 

Emitted electron radiation can be used as a diagnostic signal 
to measure the electron temperature of a thermonuclear plasma. 
This type of diagnostics is wel! ectablished in tokamak physics. In 
ch. 2 of this thesis the development, calibration and special design 
features are treated of a six-channel prototype of a twelve-channel 
grating spectrometer which is built for JET at Culham for electron 
cyclotron emission (ECE) measurements. In order to test this pro- 
totype measurements have been performed with the T-10 tokamak 
at the Kurchatov Institute in Moscow. With this prototype nearly 
half of the temperature profile of the T-10 could be measured. De- 
tailed observations of sawteeth instabilities have been performed. 
ee ee 
ments was studied. A detailed description of these measurements 
and results is given in ch. 3. Often ECE spectra from tokamaks 
showed non-thermal features. In order to interprete them a comput- 
er code Notec has been developed. This code that calculates the 
ECE radiation emerging from the plasma for a 3-D configuration, 
is described in ch. 4. Some preliminary results and applications are 
presented. (Auth.) 


32331 “a ae 26-28) Plasma focus radiation 
diagnostics by a - Volobuev, 1.V.; Gor- 
bunov, D.N.; Kiychin N N.A.; Lyapidevskij, V.K. 1986. (In 
Russian). NTIS (US Sales Only), PC Af)/MF AO1. File 
Number DE87780128. 
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In Experimental and theoretical physics. Collection. 

Diffusion chamber experiments on diagnostics of a deuterium 
plasma generated by a Plasma focus device are described. The 
fusion yield is measured. It is shown that plasma X-ray spectrum 
contains both hard and soft X radiation. 4 references, 3 figures. 


32332 (IPP—9/59) Data sets for hydrogen reflection and 
their use in neutral calculations. Eckstein, W.; Hei- 
fetz, D.B. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.); Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Aug 1986. 16p. NTIS (US Sales Only), PC IY, 
MF AO1. File Number DE87751853. 

A realistic characterization of the interaction of ions and 
neutral particles with device walls is important for any edge plasma 
calculation. Present reflection models vary in detail and computa- 
tional efficiency. This paper presents a data set for the distribution 
of the reflection coefficient, R/sub N/, over reflected energy, 
polar, and azimuthal angles, as functions of incident polar angle and 
energy. These results have been computed using a vectorized ver- 
sion of the TRIM Monte Carlo code. The data are stored using an 
algorithm for reducing the data into three one-dimensional distribu- 
tions, resulting in a realistic reflection model which can be used 
very efficiently in plasma edge calculations. 


32333 (JAERI-M—86-076) Study of the second harmonic 
electron cyclotron heating in JFT-2M tokamak. Hoshino, K.; 
Yamamoto, T.; Kawashima, H. (Japan Atomic Energy Re- 
search Inst., Tokyo). May 1986. 20p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702210. 

Initial experimental results on the energy confinement time 
and phenomena related to the particle confinement during the 60 
GHz second harmonic electron cyclotron heating (ECH) on JFT- 
2M tokamak are reported. 


32334 Se Obtaining hot electron plasmas in a 
two-stage beam-plasma system. Pavlov, S.N.; Khmaruk, 
V.G. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1986. 13p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE87702231. 

The space region of plasma formation and heating are sepa- 
rated by pressure a gradient in two-stage beam-plasma system. It is 
shown, that the temperature of plasma electron can reach some 
hundreds electronvolt when a beam of some unit kiloelectronvolt 
energy is injected in system. The range of basic macroscopic pa- 
rameters of system (current and energy of beam, operating gas 
pressure, plasma column length, magnetic field strength) corre- 
sponding to electron maximum heating is determined. 12 references, 
9 figures. 


32335 (LBL—23239) Anomalous electron heating and 
energy balance in an ion beam generated Guethlein, 
G. (California Univ., Berkeley (USA)). Apr 1987. Contract 
ACO03-76SF00098. 168p. NTIS, PC A08/MF AOl1; 1; GPO 
Dep. File Number DE87009645. 

The plasma described in this report is generated by a 15 to 
34 kV ion beam, consisting primarily of protons, passing through an 
He gas cell neutralizer. Plasma ions (or ion-electron pairs) are pro- 
duced by electron capture from (or ionization of) gas molecules by 
beam ions and atoms. An explanation is provided for the observed 
anomalous behavior of the electron temperature (T/sub e/): a step- 
lite, nearly two-fold jump in T/sub e/ as the beam current ap- 
proaches that which minimizes beam angular divergence; insensitiv- 
ity of T/sub e/ to gas pressure; and the linear relation of T/sub e/ 
to beam energy. 


32336 (N—87-18428) Plasma contactors for electrody- 
namic tether. Patterson, M.J.; Wilbur, P.J. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Sep 1986. 3lp. (NASA-TM— 
88850; E—3242; NAS—1.15:88850; CONF-8609232—1). 
NTIS, PC A03/MF AOl1. 

From International conference on tethers in space; Arling- 
ton, VA, USA (17 Sep 1986). 

The role plasma contactors play in effective electrodynamic 
tether operation is discussed. Hollow cathodes and hollow cathode- 
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based plasma sources have been identified as leading candidates for 
the electrodynamic tether plasma contactor. Present experimental 
efforts to evaluate the suitability of these devices as plasma contac- 
tors, conducted concurrently at NASA Lewis Research Center and 
Colorado State University, are reviewed. These research programs 
include the definition of preliminary plasma contactor designs, and 
the characterization of their operation both as electron emitters and 
electron collectors to and from a simulated space plasma. Results 
indicate that ampere-level electron currents, sufficient for electro- 
dynamic tether operation, can be exchanged between hollow cath- 
ode-based plasma contactors and a dilute plasma. 


32337 (ORNL/TM—10212) Convective contributions to 
local power loss in a Bumpy Torus. Hiroe, S.; Haste, G.R. 
Jr.; Tolliver, J.S.; Quon, B.H.; Goyer, J.R.; Solensten, L.; 
Conner, K.A. (Oak Ridge National Lab., TN (USA)). Dec 
1986. Contract AC05-840R21400. 27p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87008566. 

Power flow in the ELMO Bumpy Torus [Plasma Physics 
and Controlled Nuclear Fusion Research (Tokyo, 1974) (IABA, 
Vienna, 1975) Vol. 2, p. 141; Plasma Phys. 25, 597 (1983)] was in- 
vestigated by measuring the power received by a limiter. Selective 
removal of heating power from various cavities, including the 
cavity with the limiter, has demonstrated that the majority of the 
power is lost locally. Observations of the potential structure dem- 
onstrate that asymmetric potential contours are present which can 
lead to enhanced plasma loss. 


32338 (ORNL/TM—10331) Stability of ideal and resis- 
tive internal kink modes in toroidal geometry. Hastie, R.J.; 
Hender, T.C.; Carreras, B.A.; Charlton, L.A.; Holmes, J.A. 
(Oak Ridge National Lab., TN (USA)). Feb 1987. Contract 
AC05-840R21400. 43p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE87008565. 

The stability of the ideal and resistive m = 1 internal modes 
is investigated for tokamak equilibria having a variety of different 
q(r) profiles, including nonmonotonic q(r) with multiple q = 1 sur- 
faces. Detailed comparisons between analytic theory and numerical 
results from a linear toroidal MHD code are presented. Particular 
attention is paid to the study of equilibria near marginal stability. 


32339 (UCID—21038) MUMAK: A computer code for 
modeling plasma power balance and current drive in toka- 
maks, Fenstermacher, M.E. (Lawrence Livermore National 
Lab., CA (USA)). 22 Apr 1987. Contract W-7405-ENG-48. 
68p. NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE87009693. 

MUMAK is a zero-dimensional (volume averaged), time in- 
dependent power balance code for modeling plasma particle and 
energy flow in tokamaks. The equations describing the steady-state 
power balance include terms for alpha power from D-T burning 
plasmas, inductive (ohmic) as well as non-inductive current drive 
power, conduction power losses described by empirical energy con- 
finement scaling laws, and radiation power losses. Radial profiles of 
plasma density and temperature are controlled by input parameters 
and are assumed fixed for the power balance calculations. 
MUMAK also performs calculations of non-inductive current drive 
efficiencies for electron cyclotron harmonic (ECH), neutral beam 
injection (NBI), lower hybrid (LH) slow wave, and fast wave (FW) 
current drive. The ECH models include relativistic effects and deg- 
radation of the efficiency due to electron trapping effects. The NBI 
models also include the effects of electron trapping as well as the 
beam energy dependence. The OH models take into account both 
the accessibility limit and the condition for avoiding strong electron 
Landau damping of the wave to determine the radius of maximum 
penetration for the waves. 


32340 (UCRL—93542) The influence of impurity and 
particle control on TMX-U [Tandem Mirror Experiment Up- 
grade] plasma operation. Allen, S.L.; Yu, T.L.; Foote, J.H.; 
Pickles, W.L. (Lawrence Livermore National Lab., CA 
(USA)). Nov 1985. Contract W-7405-ENG-48. 19p. (CONF- 
851174—43). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87009592. 

From 32. AVS national vacuum symposium and topical con- 
ference; Houston, TX, USA (19 Nov 1985). 
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A variety of techniques are used in TMX-U to control impu- 
rities and reflux: repeated plasma pulses, glow discharge cleaning 
(GDC), and gettering. A series of experiments under three different 
plasma-wall conditions was performed: no wall conditioning after a 
machine maintenance cycle, a glow-discharge-cleaned wall, and a 
gettered wall. Several plasma diagnostics to determine the effect of 
these procedures on TMX-U plasma parameters were used. Spec- 
troscopic measurements indicated that GDC reduced impurities and 
increased the electron temperature, enabling full-duration beam-sus- 
tained plasma operation without a large number of repeated plasma 
pulses. Gettering further reduced the impurities and the neutral 
pressure, and this improved condition persisted for several shots 
after gettering was stopped. Measurements from residual gas ana- 
lyzers and an end-loss ion spectrometer indicated that hydrogen is 
present in the plasma during the initial deuterium operation after 
pumpdown; the hydrogen level decreased after plasma operation 
with gettering, indicating reduced wall recycling. 


32341 Experimental observation of the hot-electron equi- 
librium in a minimum-B mirror plasma. Smatlak, D.L.; Chen, 
X.; Lane, B.G.; Hokin, S.A.; Post, R.S. (Plasma Fusion 
Center, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review Letters; 58: No. 18, 
1853-1856(4 May 1987). 

Measurements of the hot-electron (T = 450 keV, n = 2x 
10/sup 11/ cm/sup -3/) equilibrium in the Constance B minimum-B 
magnetic mirror show that the pressure profile is peaked off the 
axis and is shaped like the seam on a baseball. This curve is the 
drift surface of the deeply trapped electrons and the location of the 
strongest microwave heating. The configuration is stable and 
decays quiescently on the hot-electron collisional time scale (1—2 
s) after the microwave power is turned off. According to 1D pres- 
sure-weighted f dl/B analysis this plasma configuration is expected 
to be unstable. 


32342 Electron-cyclotron resonance preionization and 
heating in the Proto-cleo torsatron. Goes, L.C.S. Madison, 
WI; Univ. of Wisconsin (1986). 480p. University Microfilms 
Order No. 86-23,675. 

Thesis (Ph. D.). 

ECR-breakdown and heating in a bifurcated torsatron topol- 
ogy are investigated with extraordinary mode injection from the 
high-field side (7.2 GHz/2 KW/10 ms). The breakdown character- 
istics are explained by stochastic heating enhanced by helical ripple 
effects. In the quasi-stationary regime (0.01 n/sub cr/ < n < 0.6 n/ 
sub cr/), two-dimensional plasma profiles indicated heating inhomo- 
geneities associated with RF power absorption near the UHR layer. 
The production of a suprathermal electron population, at the outer 
plasma edge, was indicated by nonthermal microwave emission and 
target SXR emission. 


32343 Radiation emission from vacuum inductive store/ 
plasma flow switch driven implosion experiments. Baker, 
W.L.; Degnan, J.H.; Enloe, C.L.; Hall, D.J.; Holmes, J.L.; 
Levi, P.S.; Price, D.W.; Reinovsky, R.E.; Warren, S.W.R.; 
Boyer, C.N. (Air Force Weapons Lab., Kirtland AFB, 
NM). pp 4A-6 of IERE conference record-abstracts of the 
1985 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

Radiation measurement from plasma implosions driven by 6- 
megajoule capacitor bank discharges with vacuum inductive store/ 
plasma flow switch pulse sharpening is discussed. Detectors includ- 
ed X-ray photodiode arrays, film and scintillator fast cameras, X- 
ray pinhole cameras, convex curved crystal spectrographs, and fast 
optical cameras. Isotropic equivalent ultra-soft X-ray yields in 
excess of 0.25 megajoule were observed. Data taken from axial and 
radial directions are discussed. 
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32344 Imploding plasmas driven by high-explosive flux 
compression generators. Brownell, J.; Benjamin, R.; Erick- 
son, D.; Goforth, J.; Greene, a Lee, P.; Lindemuth, L, 
Oliphant, T.; Oona, H.; Price, R. (Los Alamos National 
Lab., Univ. of California, Los Alamos, p 4A-1 of 
IEEE conference record-abstracts of the 1985 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1985). (CONF- 850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

The goal of the Los Alamos Imploding Plasma Project is the 
development of an intense source of soft x-rays and hot plasma pro- 
duced from the thermalization of plasma kinetic energy. The source 
will be used for material studies and fusion experiments. Specifical- 
ly, thin, current-carrying cylindrical metallic plasmas are imploded 
via their self-magnetic forces. Features of the project are the use of 
high explosive-driven flux compression generators as ihe piime 
power source and pulse compression by means of fast opening 
switches. The Pioneer series of experiments is the authors’ first at- 
tempt at fielding such a system. These experiments have focused on 
confronting issues in power flow and the coupling of a high-explo- 
sive flux compression generator to an imploding plasma at moder- 
ate energies. The active inductive storage circuit includes a fast 
plate generator, plasma compression switch, and integral transmis- 
sion line and diode load. The electrical performance of the system 
has been monitored by means of Rogowski loops, Faraday rotation 
current detectors, and capacitive voltage probes, and the plasma 
has been diagnosed by means of visible and x-ray imaging, visible 
and uv spectroscopy, XRD’s and fast bolometry. The observations 
and analysis of the plasmas implosion dynamics and radiation char- 
acteristics and the system’s electrical performance are presented. 


32345 The dynamics of gas-puff imploding plasmas on the 
NRL Gamble II Generator. Stephanakis, S.J.; Boller, J.R.; 
Hinshelwood, D.D.; McDonald, S.W.; Mehlman, C.G.; Ot- 
tinger, P.F.; Young, F.C. (Naval Research Lab., Washing- 
ton, DC). pp 4A-2 of IEEE conference record-abstracts of 
the 1985 IEEE international conference on plasma science. 
Piscataway, NJ; IEEE Service Center (1985). (CONF- 
850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

experimental study of imploding plasma loads on the 

NRL Gamble II generator was initiated more than a year ago. Pre- 
liminary results including scaling laws for K-line radiation output 
from neon puffs and the effect of plasma erosion opening switches 
(PEOS'’s) on the x-ray yields and the pinch quality were reported 
upon during the past year. In order to better understand the implo- 
sion dynamics of such plasmas, time-resolved photographs have 
been taken of the implosion history. In contrast with time-integrat- 
ed x-ray pinhole photographs, the time-resolved visible-light pic- 
tures indicate that the implosion phase is essentially instability-free, 
while pinching and flaring occur at late times during the blow-up 
phase. Furthermore, these visible-light framing photographs clearly 
show that the discharge is flared out toward the anode at early 
times and becomes cylindrical at implosion. This so-called “zipper- 
effect” has been seen in previous argon-puff experiments and is due 
to the non-uniform initial distribution of gas across the anode-cath- 
ode gap. The authors present comparisons of time-resolved photo- 
graphs taken both in visible and x-ray light along with x-ray spectra 
taken with and without PEOS’s. The implications of these data are 
discussed in view of the present theoretical understanding of the 
plasma implosion dynamics. 


32346 Analysis of a pulsed power system containing ro- 
tating machine. Chowdhuri, P. (Los Alamos National Lab., 
Los Alamos, NM 87545). pp 756-759 of Digest of technical 
papers of the 5th IEEE pulsed power conference. Turchi, 
P.J.; Rose, M.F. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC. 
USA (10 Jun 1985). 

Several hundred megajoules of energy lasting for several 
seconds are required for magnetic fusion experiments. Such high 
energy can be stored as inertial energy in an alternator which is 
brought up to speed slowly. The alternator is then discharged 
through a thyristor converter to magnets which produce and sus- 
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tain the plasma. A major portion of the inertial stored energy, for 
reversed field pinch experiments in Los Alamos, will be dissipated 
in charging the magnetizing coil to produce the plasma. The plasma 
is then sustained, during the flat-top period, by energizing the mag- 
netizing coil in the reverse direction. To hold the plasma current 
constant at the required level, the output voltage of the converter 
must be held at a prescribed level by controlling the firing angle of 
the thyristors. The paper discusses the possibility of using the same 
converter for both the magnetizing and the flat-top periods. It also 
analyzes the electrical requirements that will be imposed on the al- 
ternator and the converter. 


32347 Currents and fields in an asymmetrically driven co- 
axial line. Suydam, B.R. (Theoretical Div., MS B284, Los 
Alamos National Lab., Los Alamos, NM 87545). pp 697-700 
of Digest of technical papers of the 5th IEEE pulsed power 
conference. Turchi, P.J.; Rose, M.F. Diasalannae NJ; IEEE 
Service Center (1985). (CONF- 850616—). 

From 5. IEEE pulsed power conference; Washington, 
USA (10 Jun 1985). 

Cylindrical plasma pinch experiments are conveniently done 
in coaxial geometry. However, when a coaxial line is driven by a 
nonaxisymmetric source of current, there result asymmetries in the 
magnetic field in the coaxial line which in turn will drive Rayleigh- 
Taylor instabilities. In this paper the authors calculate the field 
asymmetry. 
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REFER ALSO TO CITATION(S) 31379, 31380, 31468, 31469, 31688, 32346 


32348 (CONF-8704118—1-Vugraphs) TIBER-II cost 
models and estimates. Thomson, S.L. (Oak Ridge National 
Lab., TN (USA)). 6 Apr 1987. Contract AC05-840R21400. 
12p. NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE87009688. 

From TIBER-NET exchange meeting; Livermore, CA, 
USA (6 Apr 1987). 

This report consists of a series of viewgraphs dealing with 
cost associated with construction of a thermonuclear power plant. 


(JDH) 


32349 (DOE/ER—0048722, pp 24-28) Reduced activa- 
tion materials. Aug 1985. NTIS, PC A99/MF AOl. File 
Number T186001634. 

In Damage analysis and fundamental studies. Quarterly 
progress report, April-June 1985. 

The activation of a number of elements has been calculated 
for 10 and 40 MW-y/me at a STARFIRE first wall location using a 
greatly expanded cross-section library and multiple time steps. The 
results for critical radioisotopes (those that lead to concentration 
limits to meet low level radwaste criteria) are consistent at the 
lower fluence with earlier work, and found to increase nearly lin- 
early with fluence. 


32350 (DOE/NV/10507—1) A pin diode x-ray camera 
for laser fusion diagnostic g: Final technical report. 
Jernigan, J.G. (California Univ., "Madkciew (USA). Space 
Sciences Lab.). 15 Apr 1987. Contract AS08- 85NV10507. 
19p. NTIS, PC A02/MF 01; GPO Dep. File Number 
DE87009629. 

An x-ray camera has been constructed and tested for diag- 
nostic imaging of laser fusion targets at the Laboratory for Laser 
Energetics (LLE) of the University of Rochester. The imaging de- 
tector, developed by the Hughes Aircraft Company, is a germani- 
um PIN diode array of 10 x 64 separate elements which are bump 
bonded to a silicon readout chip containing a separate low noise 
amplifier for each pixel element. The camera assembly consists of a 
pinhole alignment mechanism, liquid nitrogen cryostat with detec- 
tor mount and a thin beryllium entrance window, and a shielded 
rack containing the analog and digital electronics for operations. 
This x-ray camera has been tested on the OMEGA laser target 
chamber, the primary laser target facility of LLE, and operated via 
an Ethernet link to a SUN Microsystems workstation. X-ray images 
of laser targets are presented. The successful operation of this par- 
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ticular x-ray camera is a demonstration of the viability of the 
hybrid detector technology for future imaging and spectroscopic 
applications. This work was funded by the Department of Energy 
(DOE) as a project of the National Laser Users Facility (NLUF). 


$2351 (EGG-EP—7407) TMAP/Mod 1: Tritium Migra- 
tion Analysis Program code description and user's manual. 
Merrill, B.J.; Jones, J.L.; Holland, D.F. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 14 Oct 1986. Contract AC07- 
761D01570. 103p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE87009725. 

The Tritium Migration Analysis Program (TMAP) has been 
developed by the Fusion Safety Program of EG and G Idaho, Inc., 
at the Idaho National Engineering Laboratory (INEL) as a safety 
analysis code to analyze tritium loss from fusion systems during 
normal operation and under accident conditions. TMAP is a one- 
dimensional code that determines tritium movement and inventories 
in a system of interconnected enclosures and wall structures. In ad- 
dition, the thermal response of structures is modeled to provide 
temperature information required for calculations of tritium move- 
ment. The program is written in FORTRAN 4 and has been imple- 
mented on the National Magnetic Fusion Energy Computing 
Center (NMFECC). 


32352 (HEDL—7643) Pellet integrity and swelling of 
lithium ceramics. Hollenberg, G.W. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Jan 1987. Con- 
tract AC06-76FF02170. 10p. NTIS, PC A02. File Number 
DE87009513. 

The objective of this effort is to determine the swelling and 
pellet integrity of LixO, LisSIO,, LigZrOs, and LiAlO;, after irradia- 
tion in a fast neutron fluence. Differences in the pellet integrity of 
lithium ceramics irradiated in the EBR-II reactor were observed to 
be related to the level of thermal strains within the ceramics which 
resulted from differences in thermal conductivity and thermal ex- 
pansion of the solids. Swelling in LixO was found to be significantly 
greater than that of LieZrOs, LiAlO2, and Li,SIO, at high tempera- 
tures. At 500°C, LieO exhibited axial shrinkage which resulted in 
overall volumetric shrinkage of the pellets which is not presently 
understood. The high temperature swelling of LieO is thought to be 
caused by the high helium retention in this solid. 


32353 (HEDL—7645) Tritium and helium retained in 
fast-neutron-irradiated lithium ceramics as measured by high- 
temperature vacuum extraction. Hollenberg, G.W.; Baldwin, 
D.L. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Jan 1987. Contract AC06-76FF02170. 11p. 
NTIS, PC A02. File Number DE87009526. 

A vacuum apparatus was designed and constructed for the 
rapid measurement of retained helium and tritium in lithium ceram- 
ics. The apparatus eliminated the limitations and errors associated 
with the acid dissolution technique and the previous vacuum an- 
nealing technique (below the melting point) and allowed more ac- 
curate and less expensive analysis techniques. Tritium retention in 
LieZrO; was significantly less than in the other ceramics. Tritium 
retention appears to possess a proportional dependence to burnup. 
A review of available models reveals that none fully describe the 
absolute magnitude or the relationship of retention to temperature 


or burnup so that a model which considers irradiation effects is de- 
sired. 


32354 (HEDL—7646) t analysis of in-situ 
tritium release curves from the VOM-22H experiment. Hol- 
lenberg, G.W.; Kurasawa, T.; Ishii, Y. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jan 1987. 
Contract AC06-76FF02170. 6p. NTIS, PC A02. File 
Number DE87009510. 

The objective of this effort was to assist JAERI in the analy- 
sis of the JRR-2 in situ tritium recovery experiment. An analysis 
method was developed which allows the transient response of in 
situ tritium recovery experiments after temperature change steps to 
be used in calculation of diffusion coefficients. 
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32355 (IAE—4279/8) SDC83 programme for solution of 
the problem of wall plasma behaviour in the framework of 
one-dimensional self consistent model at the presence of impu- 
rities. Pozharov, V.A. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1986. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702084. 

Programme for solution of a set of one-dimensional hydro- 
dynamic equations describing plasma and impurities behaviour in 
divertor layer and divertor is described. Approximations of mem- 
bers causing difficulties in solution of these equations are given. 
The paper also is a manual for work with the programme. 8 refer- 
ences, 7 tables. 


32356 (IPPJ—769-(2), pp 345-352) New pellet compres- 
sion schemes by indirect irradiation by REB and related pre- 
liminary experiments. Sato, M.; Tazima, T.; Yonezu, H. 
(Nagoya Univ., Japan). Mar 1986. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE87780122. (CONF- 
8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

Preliminary experiments on a proposed scheme for pellet 
compression are carried out with a Point Pinch Diode. A high cur- 
rent density of ion beam is observed, and its value corresponds to 
13.5 kA/cm? from the anode to the cathode. 


32357 (IPPJ—769-(2), pp 267-281) Divergence angle of 
an intense pulsed ion beam extracted from a dual-current-feed 
magnetically insulated diode. Shimotori, Y.; Aga, K.; Masu- 
gata, K.; Ito, M.; Yatsui, K. (Technological Univ. of Na- 
gaoka, Niigata, Japan). Mar 1986. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE87780122. (CONF- 
8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

Experimental studies are presented of on the local diver- 
gence angle of an intense pulsed ion beam extracted from dual-cur- 
rent-feed magnetically insulated diode. The divergence angle has 
been found to decrease with increasing insulating magnetic field 
strength or decreasing electron current (or ion current). Studying a 
temporal behavior of the divergence angle within one shot, we 
have found that the divergence angle of the high-energy compo- 
nent that is produced in the initial stage of the voltage pulse is rela- 
tively large. Measuring ion species by the change of the flashboard 
anode (polyethylene, polycarbonate, and acryl), we have observed 
that protons dominate (more than — 80 %) over other ion species 
independent of these materials. 


32358 (IPPJ—769-(2), pp 282-292) Self-magnetically-in- 

sulated plasma-focus diode as a new source of an intence 

pulsed light-ion beam. Takahashi, A.; Aga, K.; Masugata, K.; 

Ito, M.; Yatsui, K. (Technological Univ. of Nagaoka, Nii- 

gata, Japan). Mar 1986. NTIS (US Sales Only), PC A06/ 

wes . File Number DE87780122. (CONF-8510335— 
ol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

A new and simple type of self-magnetically-insulated diode 
named Plasma-Focus Diode has been successfully developed, where 
anode and cathode are constituted by a pair of coaxial cylindrical 
electrodes similarly to a Mather-type plasma-focus device. Operat- 
ing conditions are typically as follows: inductively-calibrated diode 
voltage — 660 kV, diode current — 142 kA, total ion current — 32 
kA, pulse width — 90 ns and diode efficiency — 22 %. Multiple- 
shots operation more than 50 shots has been possible without 
changing flashboard. Local divergence angle has been observed to 
be 0.9 deg — 1.6 deg. Using such a simple ion diode, we have dem- 
onstrated a possibility of high concentration of beam-power density 
onto a target placed at the center. 
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32359 ae 2 pp 293-304) Final focusing of a 
proton beam by z-discharged channel. Murayama, M.; 
Nemoto, M.; ae ta, K.; Ito, M.; Yatsui, K. (Technologi- 
cal Univ. of enue, Niigata, Japan). Mar 1986. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87780122. 
(CONF-85 10335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
l Ni a, J 31 Oct 1985 
— Hepetmneteal ead Soot results are presented of final fo- 
cusing of proton beam by a z-discharged plasma channel that pro- 
duces an azimuthal magnetic field. Experimentally, density of pro- 
tons has been observed to be enhanced with a factor of (11 — 15) 
at the focal point. Numerical calculation has also been carried out 
of trajectories of proton beam assuming them only to be subject to 
Lorentz force. Reasonable agreement is obtained on the enhance- 
ment factor of protons between the experiment and the theory. 


32360 (IPPJ—769-(2), pp 305-316) Observation of abla- 
tion of an ion beam target a by backlighting technique. Ikeda, 
M.; Masugata, K.; Ito, M.; Yatsui, K. (Technological Univ. 
of "Nagao Niigata, Japan). Mar 1986. NTIS (US Sales 
Only), PC A06/MF A0Ol. File Number DE87780122. 
(CONF-8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; N J 31 Oct 1985 
— Rien denis ietee for the measurement of the ab- 
lation process in an intense pulsed light-ion beam-target interaction 
has been successfully developed of a high-speed streak photograph- 
ing, where a strong light generated from a z-discharged plasma is 
used as a backlight. Irradiating a proton beam with a power density 
of 2.4 x 10° W/cm? onto a 15-ym aluminum target, we have ob- 
served the ablation velocity and the ablation pressure to be 1.9 x 
10° m/s and 1.6 x 10° bar, respectively. 


32361 aan pp 317-326) Observation of induc- 
tive post-acceleration of a highly neutralized, intense pulsed 
ion beam. Tanabe, T.; ‘oak A. Takahashi, K.; Tokuchi, 
A.; Masugata, K.; Ito, M.; Yatsui, K. (Ti echnological Univ. 
of. Nagaoka, Niigata, Japan). Mar 1986. NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE87780122. 
(CONF-8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
I N: J 31 Oct 1985 
nie ‘An ind allen Tainan a MALIA-I, has been suc- 
einai cud to post-accelerate an intense pulsed ion beam 
that is highly space-charge- and current-neutralized. An annular ion 
beam (energy 90 keV, current 4 kA, pulse width 750 nsec) extract- 
ed from an applied-B/sub y/ magnetically-insulated diode is inject- 
ed into the induction accelerator, where a short pulse (210 kV, 50 
nsec) is applied. Measurements of beam energy by a Thomson-pa- 
rabola spectrometer before and after the post-acceleration have 
confirmed the increase in beam energy of H* up to — 240 keV 
after being post-accelerated. 


32362 (IPPJ—769-(2), pp 327-330) Generation and focus- 


ing of ion beam from a conical pinched electron beam diode. 
Matsukawa, Y. (Osaka City Univ., Japan). Mar 1986. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87780122. (CONF-8510335—Vol.2). 
From Meeting on particle beam fusion and its related prob- 
lems; = Japan (31 Oct 1985). 
requirement to the ion beam as energy driver of ICF is 
that the focused power density to the target is larger than 100 TW/ 
cm? The power density is expressed by 4Ba, where B is the bright- 
ness of the ion beam and a is the ratio of the solid angle subtended 
by the ion beam at the target to 41. It is necessary to increase the 
brightness and the solid angle to get large power density on the 
target. To make large solid angle and small focus diameter at the 
target in the vicinity of the source, the ion beam from this type of 
diode with concave spherical apex was focused on its center of cur- 
vature. The apex angle of the anode used in this experiment is 56 
deg and that of the cathode is 40 deg. The ion energy is 200 - 250 
keV. Copper damage plate fixed at the focus point was irradiated 
by the focused ion beam. The total ion current is considered to be 
nearly 10 kA, and the power density at the focus point is expected 
to be nearly 107° W/cm? Simulation of the conical pinched elec- 
tron beam diode by PIC method was carried out. The clectric field 
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was calculated by the finite element method using Poisson equation. 
The motion of particles were also calculated. The self magnetic 
field by the sum of the convection current of particle motion and 
the displacement current was calculated by Ampere’s law. Under 
the assumed condition, electric field is generated on the anode sur- 
face due to accumulation of very dense electron cloud near the 
anode and intense ion beam is extracted. (Nogami, K.). 


32363 (IPPJ—769-(2), pp 331-344) Recent results of light 
ion beam fusion research on Reiden IV particle beam acceler- 
ator. Ozaki, T.; Miyamoto, S.; Imasaki, K. (Osaka Univ., 
Suita, Japan). Mar 1986. NTIS (US Sales Only), PC A06/ 
MF AOl. File Number DE87780122. (CONF-8510335— 
Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

A work was conducted to develop Reiden IV super high 
voltage source for free electron laser oscillation and the light ion 
beam generation. Plasma opening switches using high speed plasma 
gun for the pulse compression and the pre-pulse reduction have 
been also developed. In ion beam source study, experiments were 
performed on flat shaped inverse pinched diode with applied mag- 
netic field. High beam brightness up to 160 TW/cm?rad? was ob- 
tained using pulse compression by plasma opening switches. In con- 
cave shaped anode, the weak focusing was observed maybe due to 
the nonuniformity of the ion beam generation from the anode sur- 
face and disturbed virtual cathode. To improve these weak points, 
investigation has been conducted on the anode active ion source 
and the diode code development. Wire explodings and the fla- 
shover of the print bases were used as the flash ultraviolet radiation 
sources. In diode code development, two type codes were under 
developing; magnetic field code and particle simulation code. Parti- 
cle code was 2 - 1/2 dimensional quasi-electromagnetic particle in 
cell code. In LIB-target experiments, observation was made on 
target hydrodynamics to obtain the ablation pressure scaling at the 
high beam energy region. The triple layer target with coppers and 
polyethylene were irradiated by 3 MeV, 0.1 TW, 20 ns proton 
beam. High ablation pressure was observed at high beam energy 
region due to the cannon-ball effect. (Nogami, K.). 


32364 (IPPJ—769-(2), pp 253-266) Pulsed power tech- 
nique research at [AE in Beijing. Wang, N.; Hong, R.; Zeng, 
N.; Shan, Y.; Liu, W.; Du, S.; Zhou, C.; Wang, X.; Wan, G. 
(Academia Sinica, Beijing, China). Mar 1986. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87780122. 
(CONF-8510335—Vol.2). 

From Meeting on particle beam fusion and its related prob- 
lems; Nagoya, Japan (31 Oct 1985). 

The research of pulsed power technique and its related prob- 
lems at IAE in Beijing is evolving along the following five direc- 
tions: 1. Pulsed power technology, an 80 GW intense electron beam 
accelerator has been built. Switch research is ongoing. 2. Diode re- 
search, the experimental research and theoretical simulation of elec- 
tron pinch in the diode have been carried out. Pinch process has 
been investigated by measuring the area collapsing velocity of the 
pinching electron ring on the anode surface. Expanding velocities 
of the cathode and anode plasmas have been observed. The diode 
with large area cathode of 38 x 5 cm? can produce 46 kA electron 
beam current with the beam cross-section of 36 x 4 cm? and good 
uniformity for pumping of KrF laser. 3. Energy deposition of the 
electron beam on the targets has been studied by means of the 
measurements of the intensity of soft X-rays, the energy spectrum 
of blow-off ions, the visible light spectra and the rear surface veloc- 
ity of the target. These experiments show that the results are in 
agreement with the classical interaction mechanism for high Z tar- 
gets, but it is higher than the classical result by several times for 
low Z targets. 4. Electron beam propagation in neutral gases with 
various pressures, space and current neutralization processes have 
been investigated. 5. The production of KrF laser pumped by elec- 
tron beam. A laser beam with energy of 13 J and pulse duration of 
70 ns has been obtained. 
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$2365 (JAERI-M—86-080, wees 86-101) Sensitivity theory 
for inertial confinement pellet fusion system. Cai, S.; Zhang, 
Y. (institute of Atomic Energy, Beijing, China). Jun 1986. 
NTIS (US Sales Only), PC K19/MF ‘A01. File Number 
DE86901587. (NEANDC(J)—120/U; INDC(JPN)—106/L; 
CONF-8511220—). 

From Seminar on nuclear data; Tokai, Japan (12 Nov 1985). 

A sensitivity theory for inertial confinement pellet fusion 
system is developed based on a physical model similar to that em- 
bodied in the laser fusion code MEDUSA. The theory presented 
here can be an efficient tool for estimating the effects of many al- 
ternations in the data field. Our result is different from Greenspan's 
work in 1980. 


32366 (LBL—22217) The LBL [Lawrence Berkeley Lab- 
oratory] multiple beam experiments. Fessenden, T.J.; Keefe, 
D.; Kim, C.; Meuth, H.; Warwick, A. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1987. Contract AC03-76SF00098. 
8p. (CONF-870302—140). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87009165. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The multiple-beam induction linac approach to a heavy ion 
driver for inertial confinement, fusion features continuous current 
amplification along the accelerator and a minimum of beam manip- 
ulations from source to pellet. Current amplification and bunch 
length control require careful shaping of the accelerating voltages. 
MBE-4 is designed as a four-beam induction linac that models 
much of the accelerator physics of the electrostatically focused sec- 
tion of a significantly longer induction accelerator. Four space- 
charge-dominated Cs* beams, initially about one meter in length at 
a current of 13 mA, are focused by electrostatic quadrupoles and 
accelerated in parallei from 200 to nearly 600 keV. The energy will 
reach approximately one MeV when the accelerator is complete. 
Experiments have proceeded in parallel with the construction of 
the apparatus which began in FY 85 and is now more than half 
complete. The results show a current amplification, so far, by a 
factor of 2.8 in good agreement with the longitudinal acceleration 
calculations. 


32367 (NRL-MR—5948) High voltage, high power oper- 
ation of the plasma erosion opening switch. Neri, J.M.; 
Boller, J.R.; Ottinger, P.F.; Weber, B.V.; Young, F.C. 
(Naval Research Lab., Washington, DC (USA). 

Physics Div.; JAYCOR, Vienna, VA (USA)). 7 Apr 1987. 
Contract A108-79DP40092. 10p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87008692. 

A Plasma Erosion Opening Switch (PEOS) is used as the 
opening switch for a vacuum inductive storage system driven by a 
1.8-MV, 1.6-TW pulsed power generator. A 135-nH vacuum induc- 
tor is current charged to ~750 kA in 50 ns through the closed 
PEOS which then opens in <10 ns into an inverse ion diode load. 
Electrical diagnostics and nuclear activations from ions accelerated 
in the diode yield a peak load voltage (4.25: MV) and peak load 
power (2.8 TW) that are 2.4 and 1.8 times greater than ideal 
matched load values for the same generator pulse. 


32368 (ORNL/TM—10280) Graphite for fusion energy 
applications. Eatherly, W.P.; Clausing, R.E.; Strehlow, 
R.A.; Kennedy, C.R.; Mioduszewski, P.K. (Oak Ridge Na- 


tional Lab., TN (USA)). Mar 1987. Contract ACO05- 
840R21400. 48p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE87008564. 

Graphite is in widespread and beneficial use in present fusion 
energy devices. This report reflects the view of graphite materials 
scientists on using graphite in fusion devices. Graphite properties 
are discussed with emphasis on application to fusion reactors. This 
report is intended to be introductory and descriptive and is not in- 
tended to serve as a definitive information source. (JDH) 


32369 (SAND—87-0425C) A low inductance vacuum con- 
volute for Z-pinch research. Spielman, R.B.; Hsing, W.W.; 
McDaniel, D.H.; Spence, P.W.; Nielsen, KE. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Pulse Sciences, Inc., 
San Leandro, CA (USA)). 1987. Contract AC04- 
76DP00789. 4p. (CONF-870656—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87006714. 
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From 6. Institute of Electrical and Electronic Engineers 
pulsed power conference; Arlington, VA, USA (29 Jun 1987). 

A novel, low inductance, vacuum convolute for driving Z- 
pinch loads on Proto-II (10 TW, 1.2 MV, 45 ns FWHM, and 0.125 
{) has been tested. This Proto-II vacuum section has four separate 
insulator stacks (1 m dia., 16 cm high) feeding four disk feeds cou- 
pled together by twelve, vertical magnetically-insulated transmis- 
sion lines (MITLs). These twelve anodes and cathodes are convo- 
luted into a single-disk MITL near the load. The convolute adds all 
of the inductance of the individual feeds in parallel giving a total 
system inductance of 6.5 nH and short circuit currents of 9 MA. 
The vertical-to-disk convolute includes regions of poor magnetic 
insulation, which results in significant electron losses for the Z- 
pinch loads. 


32370 (SAND—87-0515C) Data acquisition system for 
the Sandia Particle Beam Fusion Accelerator II. Boyer, 
W.B.; Bouchier, F.A.; Chaba, S.J.; Mattson, C.R. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 6p. (CONF-870552—1). NTIS, PC A02. 
File Number DE87009293. 

From 5. conference on real-time computer applications in 
nuclear particle and plasma physics; San Francisco, CA, USA (11 
May 1987). 

This paper describes the Data Acquisition System (DAS) for 
the Particle Beam Fusion Accelerator II (PBFA II) at Sandia Na- 
tional Laboratories. This DAS incorporated several advanced fea- 
tures over those developed for previous pulsed power facilities at 
Sandia. Some major improvements are the use of LeCroy 6880 
waveform recorders, multiplexing up to 4 signals on each 6880, 
dual, 32-bit, virtual memory computers, a pulsed reference source 
automatic waveform recorder calibration system, and LeCroy 4208 
time-interval digitizers. 


32371 (UCID—19323-86, pp 140-150) Isothermal com- 
pressor/gas-bubble to liquid heat exchanger (ICHX). John- 
son, G.L.; Hoffman, M.A. Dec 1986. NTIS, PC A08/MF 
A01. File Number DE87006189. 

In Mechanical Engineering Department engineering re- 
search: Annual report, FY 1986. 

The cost of a fusion reactor would be reduced by replacing 
helium compressors and intercoolers with an isothermal liquid jet 
compressor and direct-contact heat exchanger (ICHX). The ICHX 
is fundamentally a water-jet ejector coupled to a water-circulating 
and heat-removal system. Analytical modeling and small-scale tests 
indicate that none of the ICHX configurations we investigated had 
efficiencies high enough to be useful in the proposed application. 


32372 (UCRL—15872-Vol.2) SAFIRE user's manual. 
Glasgow, B.B.; Meier, W.R. (TRW, Inc., Redondo Beach, 
CA (USA); Lawrence Livermore National Lab., CA 
(USA)). 12 Jan 1987. Contract W-7405-ENG-48. 75p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87009571. 

Analytical models for scaling the cost and performance of 
inertial confinement fusion (ICF) electric-power plants have been 
developed and incorporated into the SAFIRE code. SAFIRE de- 
notes systems analysis for ICF reactor economics. This volume, 
Volume 2, describes the subroutines, COMMON blocks, file han- 
dling, and input and output variables of the code. (WRF) 


32373 (UCRL—93524) Preliminary performance and ICF 
target experiments with Nova. Drake, R.P. (Lawrence Liver- 
more National Lab., CA (USA)). Nov 1985. Contract W- 
7405-ENG-48. 11p. (CONF-851102—116). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87008759. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

In December 1984, the Nova facility fired all ten laser arms, 
converted the output 1.05 micron energy to 0.35 micron light, and 
focused the 0.35 micron light through a 4 mm pinhole in the ten- 
beam target chamber. Since that time, a two-beam target chamber 
has been added, the performance of the laser evaluated, and prepa- 
ration has been made for target experiments. This paper summarizes 
the performance of Nova and describes progress and plans for 
target experiments. 
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32374 (UCRL—93612) Automation of neutral beam 
source conditioning with artificial intelligence techniques. 

Seite, R.R.; Canales, T.W.; er, D.L. (Lawrence 
Livermore National Lab., CA (USA ). 1985. Contract W- 
7405-ENG-48. 5p. (CONF-851102—1 17). NTIS, PC A02/ 
MF AO!1; 1; GPO Dep. File Number DE87008738. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper describes a system that automates neutral beam 
source conditioning. The system achieves this with artificial intelli- 

techniques. The architecture of the system is presented fol- 
lowed by a description of its performance. 


32375 (UCRL—93766) Harmonic generation at high peak 
power. Summers, M.A.; Williams, J.D.; Johnson, B.C.; 
Eimerl, D. (Lawrence. Livermore National Lab., CA 
SA)). 13 Dec 1985. Contract W-7405-ENG-48. 18p. 
CONF-860117—16). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87008736. 
From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 
This report reviews progress made in recent years in fre- 
quency conversion of laser radiation. By using a material such as 
potassium dihydrogen phosphate (KDP), intense, coherent light is 
made available at wavelengths unavailable from the source laser 
medium. Tests were performed on an array of KDP crystals at the 
Nova Facility. The tests revealed unexpected losses due to various 
on-linear effects. (SDH) 


(UCRL—93822) Diagnostic control, data acquisi- 
tion and data processing at MFTF-B [Mirror Fusion Test Fa. 
cility]. Preckshot, G.G. (Lawrence Livermore National 
Lab., CA (USA)). 1986. Contract W-7405-ENG-48. 33p. 
(CONF-860324—35). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE87009596. 

From High tem plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

Diagnostic instruments at the Mirror Fusion Test Facility 
(MFTF-B) are operated by a distributed computer system which 
provides an integrated control, data acquisition and data processing 
interface. Instrument control settings, operator inputs and lists of 
data to be acquired are combined with data acquired by instrument 
data recorders, to be used downstream by data processing codes; 
data processing programs are automatically informed of operator 
control and setpoint actions without operator intervention. The 
combined diagnostic controi and results presentation interface is 
presented to experimentalist users by a network of high-resolution 
graphics workstations. Control coordination, data processing and 
database management are handled by a shared-memory network of 
32-bit super minicomputers. Direct instrument control, data acquisi- 
tion, data packaging and instrument status monitoring are per- 
formed by a network of dedicated local control microcomputers. 


32377 (UCRL—93964) Debris collection from implosion 
of microballoons. Prussin, S.G.; Lane, S.M.; Richardson, 
M.C.; Noyes, S.G. (Lawrence Livermore National Lab., 


CA (USA); Rochester Univ., NY (USA). Lab. for Laser 
Energetics). 28 Mar 1986. Contract W-7405-ENG-48. 18p. 
(CONF-860324—34). NTIS, PC A02/MF A0l1; 1; GPO 
Dep. File Number DE87008728. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

Recovery of krypton from implosion of glass microballoons 
has been studied in the development of a radiochemical diagnostic 
for determination of <rho r> /sub fuel/. Collection onto metal 
surfaces following implosions performed on the OMEGA laser 
with 1-3 TW (1-2 kJ) of 0.35 ym light is consistent with an ion im- 
plantation mechanism. The dependence of the intrinsic collection 
efficiency on the energy fluence to the collector surface and its var- 
iation in implosions carried out under the same nominal conditions 
indicate ion energies extending to at least 0.1 MeV and energy dis- 
tribution functions that are sensitive to the details of the implosion 
dynamics. Intrinsic sticking efficiencies approaching 0.5 can be ob- 
tained in the limit of low total energy fluence to the collector sur- 
face (= 0.1 J cm™?). 
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32378 (UCRL—94756) ATA beam director experiment. 
Lee, E.P.; Younger, F.C.; Cruz, G.E.; Nolting, E. (Law- 
rence Livermore National Lab., CA (USA); Lawrence 
Berkeley Lab., CA (USA); Naval Surface Weapons Center, 
Silver Spring, "MD (USA)). 23 Jun 1986. Contract W-7405- 
ENG-48. 8p. (CONF-8606153—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009577. 

From DARPA conference; Albuquerque, NM, USA (23 Jun 
1986). 

This report describes beam director elements for an experi- 
ment at the Advanced Test Accelerator. The elements described in- 
clude a vernier magnet for beam aiming, an achromat magnet, and 
an isolation system for the beam interface. These components are 
built at small scale for concept testing. (SDH) 


32379 Impedance control of Applied-B ion diodes. Slutz, 
S.A.; Mehlhorn, T.A.; Maenchen, J.E.; Ruiz, C.; Wood- 
worth, J.R. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Applied Physics; 62: No. 1, 
16-22(1 Jul 1987). 

We present a device to control the rapidly decreasing im- 
pedance that has been observed with Applied-B ion diodes. This 
device, which we call an impedance limiter, is a protrusion at the 
midplane of the anode. Its purpose is to reduce the electron space 
charge near the anode emission surface. Electromagnetic particle- 
in-cell simulations show that the impedance characteristics of an 
Applied-B diode can be favorably modified by using this device. 
Preliminary experimental results on the particle beam fusion accel- 
erator I for an Applied-B ion diode using an impedance limiter 
show promise. 


32380 Beam end erosion. Faltens, A.; Lee, E.P.; Rosenb- 
lum, S.S. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Journal of Applied 
Physics; 61: No. 12, 5219-5221(15 Jun 1987). Contract AC03- 
76SF00098. 

The time evolution of the line charge density and energy at 
the ends of an initially rectangular ion bunch due to the space 
charge of the burch are measured and found to be in good agree- 
ment with a one-dimensional dynamical theory. The ends erode at 
the space-charge wave speed into the bunch, and the end particles 
move at twice that speed away from the bunch. 


32381 Energy losses in magnetically insulated transmis- 
sion lines due to microparticles. Gray, E.W.; Stinnett, R.W. 
(Tetra Corporation, Albuquerque, New Mexico 87109). 
ra of Applied Physics; 61: No. 12, 5222-5236(15 Jun 

We discuss the effects of high-velocity and hypervelocity 
microparticles in the magnetically insulated transmission lines of 
multiterawatt accelerators used for particle beam fusion and radi- 
ation effects simulation. These microparticles may be a possible 
source for plasma production near the anode and cathode in early 
stages of the voltage pulse, and current carriers during and after the 
power pulse, resulting in power flow losses. Losses in the current 
pulse, due to microparticles, are estimated to be approximately 12 
mA/cm? (0.3 kA) as a lower limit, and —0.3 A/cm? (7.2 kA) for 
microparticle initiated, anode plasma positive ion transport. We 
have calculated the velocities reached by these microparticles and 
the effects on them of Van der Waals forces. Field emission from 
the particles and their effects on cathode and anode plasma forma- 
tion have been examined. Particle collision with the electrodes is 
also examined in terms of plasma production, as in the electron 
deposition in the particles in transit across the anode-cathode gap. 
Blistering of the electrode surface, thought to be due to H™ bom- 
bardment was also observed and appears to be consistent with 
losses due to negative ions previously reported by J. P. VanDe- 
vender, R. W. Stinnett, and R. J. Anderson [App. Phys. Lett. 38, 
229 (1981)]. 
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32382 Independent determinations of temperature and 
ionization balance in a laser-produced plasma by use of L- 
shell x-ray spectra. Goldstein, W.H.; Walling, R.S.; Bailey, 
J.; Chen, M.H.; Fortner, R.; Klapisch, M.; Phillips, T.; 
Stewart, R.E. (University of. California, Lawrence Liver- 
more National Laboratory, Livermore, California 94550). 
Physical Review Letters; 58: No. 22, 2300-2303(1 Jun 1987). 
Contract W-7405-ENG-48. 

We outline a method for determining independently the elec- 
tron temperature and charge state distribution in plasmas by use of 
ratios of sodiumlike satellite and neonlike resonance x-ray emission. 
The technique is applied to a bromine plasma produced by laser ir- 
radiation of a microdot. Results are consistent with the formation in 
the corona of a recombining plasma. The temperature is found to 
decrease with distance in the corona. 


32383 Long-term radioactive waste from fusion reactors. 
Fetter, S.; Cheng, E.T.; Mann, F.M. (Harvard Univ., Cam- 
bridge, MA). pp vp of 193. ACS national meeting of ‘the di- 
vision of nuclear chemistry and technology. Washington, 
2C; American Chemical Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Avoiding the generation of high-level long-lived radioactive 
waste has been a major goal of fusion energy research in the US 
for some time. This paper presents the results of neutron-activation 
and waste-disposal hazard calculations for 58 elements that could 
be major, minor, or trace constituents of fusion reactor materials. 
The calculations are for the first wall of a lithium-cooled blanket 
exposed to 20 MW-y/m? 14 MeV neutron fluence. The specific ac- 
tivity of all radionuclides with half-lives greater than 5 years is 
given for each naturally-occurring element. The maximum concen- 
tration limits allowed for each element that would permit shallow 
burial are calculated according to the methodology developed for 
the current 1OCFR61 Federal regulations. Deficiencies in the nucle- 
ar data that may significantly alter these results are reviewed. Final- 
ly, the possibility of isotopically tailoring certain troublesome ele- 
ments is discussed. 


32384 Criteria for long term fusion waste management. 
Herring, J.S. (idaho National Engineering Lab., Idaho 
Falls). pp vp of 193. ACS national meeting of the division 
of nuclear chemistry and technology. Washington, DC; 
American Chemical Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

While fusion experiments are not yet producing significant 
volumes of radioactive wastes, criteria for long term waste manage- 
ment are important considerations in guiding materials development 
and conceptual designs. One of the goals of fusion power is the se- 
lection of materials and operating scenarios that will allow the 
near-surface disposal of all radioactive wastes. The present regula- 
tion, 10CFR61, was formulated without consideration for the 
unique characteristics of fusion wastes. This regulation bases radioi- 
sotope concentration limits on a number of intrusion scenarios in 
which the barriers of the disposal facility are unknowingly pene- 
trated after facility closure. It is assumed that the waste forms are 
typical of those currently being generated. As a standard for com- 
paring fusion wastes 10CFR61 may be inappropriate since several 
important fusion specific isotopes are omitted and since insufficient 
consideration is given to activated metal wastes. Misapplication of 


10CFR61 can prevent the lowest radiological risks from being 
achieved. 


32385 First wall/blanket/magnet activation: status and 
implications. Mann, F.M.; Doran, D.G. (Hanford Engineer- 
ing Development Lab., Richland, WA). pp vp of 193. ACS 
national meeting of the division of nuclear chemistry and 
technology. Washington, DC; American Chemical Society 
(1987). (CONF- -870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Unlike fission reactors, fusion reactors can be designed so as 
to reduce significantly the problems of radioactive waste disposal. 
As part of the fusion materials program, they are investigating the 
implications of the choice of materials, of the potential variations in 
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the composition of those materials, and to some extent, of reactor 
design on waste disposal and the alternative, recycling. This paper 
includes recent calculations on first wall, blanket, magnet, and 
magnet structure materials as well as a discussion of the implica- 
tions. The tools and assumptions that are used in these analyses will 
be described. 


32386 Processing and waste disposal of fusion blanket 
systems. Finn, P.A.; Vogler, S. (Argonne National Lab., 
IL). pp vp of 193. ACS national meeting of the division of 
nuclear chemistry and technology. Washington, DC; Ameri- 
can Chemical Society (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Five types of lithium-containing materials are being consid- 
ered for use in the blankets of fusion reactors. They are lithium 
oxide, ternary oxides, molten salts, lithium metal, and lithium-lead 
alloys. At end of life, each blanket will be processed both to recov- 
er the lithium for reuse and to consolidate the radioactive waste 
present. The amount of radioactivity and the volume of waste asso- 
ciated with reprocessing each of the five types of blanket material 
will be considered. The amount of radioactivity, created as a result 
of neutron reaction with the blanket components, is a function of 
the chemical composition of the blanket components. Proper selec- 
tion of these materials can minimize the induced radioactivity. The 
disposition of the radioactive waste will be governed by the re- 
quirements of 10CFR61, Licensing Requirements for Land Disposal 
of Radioactive Waste. From these data and the cost of waste han- 
dling and disposal, a comparison among the five breeders will be 
made as to the amount of radioactive waste generated and the asso- 
ciated capital and operating cost. 


32387 Tritium contaminated waste management at the 
tritium systems test assembly. Jalbert, R.A.; Carlson, R.V. 
(Los Alamos National Lab., NM). pp vp of 193. ACS na- 
tional —— of the division of nuclear chemistry and tech- 
nology. Washington, DC; American Chemical Society 
(1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

The Tritium Systems Test Assembly (TSTA) at Los Alamos 
continues to move toward full operation of an integrated, full-sized, 
computer-controlled fusion fuel processing loop. Concurrent non- 
loop experiments further the development of advanced tritium tech- 
nologies and handling methods. Since tritium operations began in 
June 1984, tritium contaminated wastes have been produced at 
TSTA that are roughly typical in kind and amount of those to be 
produced by tritium fueling operations at fusion reactors. Methods 
of managing these wastes are described, including information on 
some methods of decontamination so that equipment can be reused. 
Data are given on the kinds and amounts of wastes and the general 
level of contamination. Also included are data on environmental 
emissions and doses to personnel that have resulted from TSTA op- 
erations. Particular problems in waste managements are discussed. 


32388 Treatment and disposal of tritium containing 
waste. Rogers, M.L. (Monsanto Research Corp., Miamis- 
burg, OH). pp vp of 193. ACS national meeting of the divi- 


sion of nuclear chemistry and technology. Washington, DC; 
American Chemical Soctety (1987). (CONF-870410—). 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

First generation fusion machines will burn the hydrogen iso- 
topes deuterium and tritium as fuel. Tritium, which is radioactive, 
must be handled carefully and any by-products must be disposed of 
as radioactive waste. Tritiated waste will fall into one of three cate- 
gories: gaseous, liquid, or solid. Sources and expected quantities of 
tritiated waste that are likely to be generated by a fusion machine 
will be discussed. Strategies, options, and processes for dealing with 
tritium containing wastes will also be presented. Each category of 
tritium contaminated waste has regulations and guidelines govern- 
ing final disposition. These regulations and guidelines, and how 
they might apply to a fusion reactor facility, will be outlined. 
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32389 Summary abstract: microspot target development 
with seeded and patterned plasma polymers. Letts, S.A.; 
Miller, D.E.; Corley, R.A.; Tillotson, T.M.; Witt, L.A. 
(Lawrence Livermore National Lab., CA). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 3: No. 3, 1277-1278(May-Jun 1985). Contract W- 
7405-ENG-48. 

In inertial confinement fusion (ICF) energy is transferred 
from the laser to the target through the interaction of extremely 
high intensity laser light with the target plasma. To better under- 
stand laser-plasma interactions, a new class of targets was designed 
to study long scale-length plasmas (many hundred times the laser 
wavelength) by measurement of the temperature and density of the 
plasma as a function of time. The specifications for the target called 
for a freestanding hydrocarbon polymer (CH) film with a sharply 
defined spot (microspot) in the center seeded with either silicon or 
sulfur. The target film was fabricated using a three-step procedure 
which consisted of deposition of the hydrocarbon film, definition of 
the microspot, and then deposition of a seeded spot through a 
mask. In the final assembly step, the film containing the microspot 
was mounted over a 1.5 mm diam hole in a support. The support 
was either a plastic ring or a copper foil electroplated with 3 ym of 
gold. The fabrication of this type of target is described. 


32390 Particle bombardment of the first wall in a tandem 
mirror reactor. Barr, W.L.; Logan, B.G. (Lawrence Liver- 
more National Lab., CA). Fusion Technology; 7: 201- 
205(Mar 1985). Contract W-7405-ENG-48. 

It is shown that the erosion of the first wall due to sputter- 
ing in a tandem mirror fusion reactor (TMR) is not a serious prob- 
lem. An erosion rate in the 0.3 ym/yr to 0.3 mm/yr range for the 
Mirror Advanced Reactor Study parameters is estimated. The natu- 
ral end loss in a TMR deposits most of the charged-particle power 
and fueling current on the end collectors, far from the first wall. 
Therefore, most of the heating and sputtering take place on massive 
structures in the end tanks and do not affect the design of the first 
wall and blanket. Furthermore, the cool halo plasma in a TMR 
protects the first wall by reducing both the energy and the flux of 
particles that recycle between the wall the plasma. 6 references, 3 
figures. 


32391 ”“QUICK-FIRE” plasma flow driven implosion ex- 
periments. Baker, W.L.; Bigelow, W.S.; Conley, D.W.; 
Se J.H.; Enloe, C.L.; Hackett, K.E.; Hall, D.J.; 


Holmes, J.L.; Levi, P.S.; Lupo, J.A.; McCullough, W.F. 
(Air Force Weapons Lab., Kirtland AFB, NM 87117-6008). 
pp 728-731 of Digest of technical papers of the Sth IEEE 
pulsed power conference. Turchi, P.J.; Rose, M.F. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

The QUICK-FIRE experimental series presently being con- 
ducted on the SHIVA STAR fast capacitor bank (120 KV, 9.3 MJ) 
at the Air Force Weapons Laboratory is described. Diagnostics 
used to measure physical quantities are listed and preliminary re- 
sults from the first eight shots are presented. Initial data indicates 
that the performance of the coaxial gun portion of the plasma flow 
switch is good. Radiation yields from the unoptimized implosions 
are 220 KJ of soft x-rays in the 80-280 eV range with a peak power 
of roughly 1.25 TW. Plans for future work are outlined. 


32392 A simple model of the plasma deflagration gun in- 
cluding self-consistent electric and magnetic fields. Enloe, 
C.L.; Reinovsky, R.E. (Air Force Weapons Lab., Kirtland 
AFB, NM 87117-6008). pp 724-727 of Digest of technical 
papers of the 5th IEEE pulsed power conference. Turchi, 
P.J.; Rose, M.F. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850616—). 

From 5. IEEE pulsed power conference; Washington, DC, 
USA (10 Jun 1985). 

At the Air Force Weapons Laboratory, interest has contin- 
ued for some time in energetic plasma injectors. A possible scheme 
for such a device is the plasma deflagration gun. When the question 
arose whether it would be possible to scale a deflagration gun to 
the multi-megajoule energy level, it became clear that a scaling law 
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which described the fun as a circuit element and allowed one to 
confidently scale gun parameters would be required. The authors 
sought to develop a scaling law which self-consistently described 
the current, magnetic field, and velocity profiles in the gun. They 


based this scaling law on plasma parameters exclusively, abandon- 
ing the fluid approach. 
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32393 (DOE/IG—0008/10-3) Office of Inspector Gener- 
al: Semiannual report to the Congress, October 1, 1986 to 
March 31, 1987, FY 87-1. (USDOE Office of Inspector 
General, Washington, DC). May 1987. 45p. H. File Number 
1187010264. 

Report to The Secretary. 

During this reporting period, the Office of Inspector General 
(OIG) continued the strategy of concentrating its efforts in areas 
most conducive to producing monetary economies. Audit reports 
issued during this period contained recommendations that, when 
implemented, could result in more efficient use of funds totaling 
$38.3 million. This amount includes $7.9 million in potential recov- 
eries from DOE contractors and another $30.4 million from more 
efficient use of Departmental resources or other improved manage- 
ment actions. On reports where a final Departmental position was 
received this period, DOE management committed to more effi- 
cient use of funds totaling $50.8 million. Recoveries resulting from 
investigative activities totaled $125,165. 


32394 (DOE/MA—0303) Listing of awardee names: Re- 
tired awards as of May 1, 1987. (USDOE Assistant Secre- 
tary for Management and Administration, Washington, DC. 
Operations Review and Analysis Div.). 1 May 1987. 850p. 
NTIS, PC A99/MF A0Oi; 1; GPO Dep. File Number 
DE87009776. 

The Listing of Awardee Names, Retired Awards, is a com- 
puterized listing issued semiannually from the Procurement and As- 
sistance Data System (PADS), including an alphabetical listing of 
all acquisition and financial assistance awards (excluding purchase 
orders) with the Department of Energy. Retired is defined as 
awards that have been closed out and retired at the time of issuance 
of the listing. 


32395 (DOE/OR/00033—T312) Alexander Hollaender 
distinguished postdoctoral fellowship program: Program de- 
scription. (Oak Ridge Associated Universities, Inc., TN 
(USA)). 1987. Contract AC05-760R00033. 44p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE87009955. 

The fellowship awards are intended to reflect and continue 
this tradition of nurturing the development of scientific leadership 
in investigators of outstanding promise. Those selected will have 
the opportunity to pursue their research interests at one of the Na- 
tional Laboratories. 


32396 (SAND—87-0266) Technology assessment for com- 
munication links for mobile users in a hostile environment. 
Lupinetti, F. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1987. Contract AC04-76DP00789. 35p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87008854. 

Theoretical constraints for communication links where at 
least one of the users is a mobile unit are developed. Additional in- 
formation on communication techniques which could be used to 
meet the requirements of these links is made available. Possible link 
architecture and characteristics for short term realization are pre- 
sented. Suggestion on the not yet existing hardware which should 
be developed in order to meet all the field requirements of a long 
term communication system for a mobile user in a possibly hostile 
environment are also made. 


32397 (SAND—87-1185C) The purchasing excellence 
program at Sandia National Laboratories. (Sandia National 
Labs., Albuquerque, NM (USA)). 31 May 1987. Contract 
AC04-76DP00789. 9p. (CONF-8705102—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87009285. 
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From Training directors’ forum; Boca Raton, FL, USA (31 
May 1987). 

The Purchasing Excellence Program (PEP) is a comprehen- 
sive development program for purchasing personnel at Sandia Labs. 
It was developed primarily to meet the requirement for specific 
technical expertise on the part of the Labs’ buying staff and has 
been in operation since October 1986. 


32398 (SAND—86-1514-Vol.11-No.1) Sandia technology: 
Volume 11, No. 1. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1987. Contract AC04-76DP00789. 59p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE87009977. 

Separate abstracts have been prepared for the seven articles. 
(DLC) 


9901 Management 
REFER ALSO TO CITATION(S) 32417 


32399 (DOE/IG—0234) Report on contractors use of 
Government contract carriers Western Region. (USDOE 
Office of Inspector General, Washington, DC). 10 Apr 
1987. 12p. OSTI, PO Bx 62, Oak Ridge, TN 37831; GPO 
Dep. File Number T187009511. 

Purpose of the audit was to determine if integrated contrac- 
tors in the Western Region were using GSA fares when the fares 
were most economical and in the best interest of the Government. 
The review included an examination of air travel on GSA routes 
by eight integrated contractors assigned to Albuquerque, Idaho 
Falls, Nevada, Richland, and San Francisco Operations Offices. We 
found that most contractors were not using GSA fares and only 
one Operations Office had authorized all integrated contractors to 
use the GSA fares. By using GSA fares, we estimated that eight 
integrated contractors could save approximately $3 million annual- 
ly. 


32400 (DOE/1IG—0237) Status of efforts to improve doc- 
umentation of and control over Economic Regulatory Admin- 
istration cases. (USDOE Office of Inspector General, Wash- 
ington, DC). 15 May 1987. 12p. H. File Number 
187009734. 

This audit was performed to followup on actions ERA had 
taken in response to the prior report. This review examined the 
adequacy of documentation of the case files subsequently found by 
ERA. We also evaluated the corrective actions. Proposed settle- 
ments were now being reviewed and approved by more than one 
Official and action had been taken to better document case files to 
show the bases for decisions reached in those cases. This report 
recommended that the Administrator, ERA, locate and account for 
all case files in the case tracking system, including the six in our 
prior sample that still have not been located. Also ERA needs to 
analyze the case files that have been closed. 


9902 Mathematics And Computers 
REFER ALSO TO CITATION(S) 30990 


32401 (AD-A—177355/5/XAB) Software-system imple- 
mentation guide and system prototyping facility for the 
MCORTEX (Multi-Computer Real Time Executive) on the 
real-time cluster. Master's thesis. Garrett, D.R. (Naval Post- 
graduate School, Monterey, CA (USA)). Dec 1986. 80p. 
NTIS, PC A05/MF AO1. 

This thesis develops a prototyping facility to support accu- 
rate exploratory modeling of the temporal structure of real-time, 
concurrent software systems on a parallel-processor architecture. 
The hierarchical bus parallel processor architecture, called the Real 
Time Cluster Star (RTCS*), is the hardware on which an executive 

system, the Extended Multi-Computer Real Time Execu- 
tive (E-MCORTEX), provides the capability for concurrent real 
time processing. The prototyping facility is a tool to aid the system 
designer to assess the tasking structure and the resulting temporal 
behavior of concurrent multiprocess systems. This facility allows an 
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early modeling of a proposed real-time system so that the system's 
design flaws can be discovered and corrected before the system is 
fully developed. 


32402 (AD-A—177481/9/XAB) Multimedia computer- 
conferencing system. Master's thesis. Manley, J.E. (Naval 
Postgraduate School, Monterey, CA (USA)). Dec 1986. 
87p. NTIS, PC A05/MF AO1. 

The purpose of this thesis is to review the state of inter- 
work-station computer communications, suggest ways in which 
these communications can be utilized for multimedia computer con- 
ferencing, and provide the details of a prototype system which 
demonstrates some of the capabilities that multimedia computer- 
conferencing systems can have. The source code for the prototype 
system is provided in the appendices. The results of this study are 
of interest to people designing command and control systems, inte- 
grated office-automation systems, and personal and business com- 
munications systems. Additionally, the details of the multicomputer 
network information-sharing portion of the prototype can be useful 
to people who desire to distribute computational loads over a 
number of systems such as distributed graphics processing, scientific 
modeling and simulation, and engineering design and prototyping. 


32403 (AD-A—177561/8/XAB) Parallel logic program- 
ming and ZMOB and parallel systems software and hardware. 
Final report, 10 October 1984-1 November 1985, Minker, J.; 
Weiser, M. (Maryland Univ., College Park (USA). Dept. of 
Computer Science). 30 Dec 1985. 14p. NTIS, PC A02/MF 
AOl. 

The initial version of PRISM uses a simulation of the 
ZMOB hardware and has been fully tested and debugged. In addi- 
tion, several enhancements were made to PRISM to permit experi- 
mental analyses to be made, and to incorporate additional features 
to take full advantage of parallelism in a problem-solving environ- 
ment. Tracing and a statistical gathering package were added to 
permit experimental analysis. An AND-parallelism capability was 
added to achieve a second version of the PRISM system, and other 
features were added to the system to more fully exploit parallelism. 
Preliminary application and evaluation studies were performed. 


32404 (AD-A—177563/4/XAB) Automated problem map- 
ping: the Crystal run-time system. Research report. Saltz, 
J.H.; Chen, M.C. (Yale Univ., New Haven, CT (USA). 
Dept. of Computer Science). Jan 1987. 13p. (YALEU/ 
DCS/RR—S510). NTIS, PC A02/MF AO1. 

The effective utilization of multiprocessors, particularly 
those with architectures that cannot support shared memory in an 
efficient way, is currently dependent on the ability of the user to 
map the problem onto the multiprocessor. In order to obtain high 
levels of efficiency, this mapping must distribute computational 
load relatively evenly between the machine’s processors and must 
minimize the effects of interprocessor communication delay on al- 
gorithm performance. The need to explicitly designate a problem 
decomposition and to verify that the decomposition is both correct 
and has the desired performance characteristics can be a time con- 
suming and error-prone task. In cases in which the load distribution 
of and algorithm cannot be predicted sufficiently well in advance to 
allow a deterministic decomposition to be specified, it may be nec- 
essary to specify a family of problem decompositions along with a 
procedure for run-time load management. While the development 
of methods for dynamically balancing loads is an active area of cur- 
rent research without the development of automated mapping 
methods, the implementation of such schemes can be particularly 
time consuming and difficult. A methodology will be developed 
that can insulate the user from the considerations required to 
produce efficient programs for multiprocessor machines while still 
enabling the user to achieve high levels of performance. Programs 
will be written in a very-high-level programming language, Crystal. 


32405 (AD-A—177641/8/XAB) Compile-time partition- 
ing and scheduling of parallel programs. Sarkar, V.; Hennes- 
sy, J. (Stanford Univ., CA gn ee Systems Lab.). 
1987. 10p. NTIS, PC ‘A02/MF A\ 

Partitioning and scheduling inisieii are necessary to im- 
plement parallel languages on multiprocessors. Multiprocessor per- 





4489 / ERA-12/15 


formance is maximized when parallelism between tasks is optimally 
traded off with communication and synchronization overhead. The 
authors present compile-time partitioning and scheduling techniques 
to achieve this tradeoff. One of the biggest challenges facing com- 
piler writers is to efficiently implement programming languages on 
multiprocessors. We need to find compilation techniques for gener- 
al-purpose parallel languages; these techniques should be adaptable 
to a wide range of multiprocessor architectures. There are three 
fundamental problems to be solved when compiling a program for 
parallel execution on a multiprocessor: 1) Identifying potential par- 
allelism; 2) Partitioning the program into sequential tasks; and 3) 
Scheduling the concurrent execution of these tasks. This document 
addresses the latter two problems and suggest that these be solved 
at compile-time instead of run-time for applications with fairly pre- 
dictable execution times. 


32406 (AD-A—177774/71/XAB) Partitioning parallel pro- 
grams for macro-data flow. Sarkar, V.; Hennessy, J. (Stan- 
ford a CA aon a Systems Lab.). 1986. 10p. 
NTIS, PC "A02/MF A\ 

Pr ge = 
programs at a coarse granularity. Fine-granularity execution is inef- 
ficient on general-purpose multiprocessors. There is a trade-off be- 
tween parallelism and the overhead of exploiting parallelism. A 
compile-time partitioning approach to achieve this trade-off is pre- 
sented. 


32407 (AD-A—177792/9/XAB) Parallel implementations 
ST a eee ee + ee 
optimal control problems. Interim report, 1 January-28 Feb- 
ruary 1987. Meyer, G.G.; Podrazik, L.J. (Johns Hopkins 
Univ., Baltimore, MD (USA). Dept. of Electrical Engineer- 
ing and Computer Science). 28 Feb 1987. 30p. (JHU/ 
ECE—87/03). NTIS, PC A03/MF AOl1. 

This paper presents the parallel implementations of two it- 
erative gradient-based algorithms to solve the unconstrained linear 
quadratic regulator optimal control problem. It is shown that paral- 
lel evaluation of the step length and gradient of the quadratic cost 
function can be efficiently performed as a function of the number of 
processors. The parallel step length and gradient procedures are 
then embedded to produce parallel implementations of the gradient 
and conjugate-gradient methods that may be executed on an SIMD 
machine. 


(ANL/MCS-TM—88) A proposal for a set of 
Lavel 3 Basle Linear Algehea Sehgeegrans. Dongarra, 3, Du 
Croz, J.; Duff, I; Hammarling, S. (Argonne National Lab., 
IL (USA). Mathematics and Com puter Science Div.). Apr 
1987. Contract W-31109-ENG-38. Fon. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87009997. 

This paper describes a proposal for Level 3 Basic Linear Al- 
gebra Subprograms (Level 3 BLAS). The Level 3 BLAS are tar- 
geted at matrix-matrix operations with the aim of providing more 
efficient, but portable, implementations of algorithms on high-per- 
formance computers, especially those with hierarchical memory 
and parallel processing capability. 


32409 (ANL/MCS-TM—89) Workshop on the Level 3 
BLAS. Dongarra, J.J. (Argonne National Lab., IL (USA). 
Mathematics and Computer Science Div.). Mar 1987. Con- 
tract W-31109-ENG-38. 15p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87009996. 

Twenty-eight people met to discuss extensions to the Basic 
Linear Algebra Subprograms (BLAS). This set of extensions is mo- 
tivated in large part by computers with a hierarchy of memory and 
by true parallel processors. 


32410 (CONF-870677—4) Experiments with method of 
lines solvers on a shared memory parallel computer. Ng, E.; 
Thompson, S.; Tuttle, P.G. (Oak Ridge National Lab., TN 
(USA); TRW Defense Systems Div., Fairfax, VA (USA)). 
1987. Contract AC05-840R21400. 7p. NTIS, PC A02. File 
Number DE87009817. 

From 6. IMACS international symposium on computer 
methods for partial differential equations; Bethlehem, PA, USA (23 
Jun 1987). 


This paper presents the results of experiments associated 
with adapting ordinary differential equation (ode) solvers to a 
shared memory parallel computer. The method of lines is applied to 
a model stiff fluid flow problem to provide a system of odes. A 
simplified code for the solution of this problem is discussed. Por- 
tions of the code amenable to parallel solution are identified. In par- 
ticular, formation of the Jacobian matrix and the linear algebra re- 
quired in the solution of the corrector equations are identified as 
natural candidates for parallel implementation. Timing results are 
given for the simplified code that demonstrate the improvements in 
execution times for multiple processors. The implementation of 
these ideas in the well-known LSODE solver is discussed and 
timing results are given for the parallel version. The results suggest 
that for moderate sized and large systems of equations, speedups in 
computer execution time that are nearly linear in the number of 
processors are possible. 


32411 (DOE/ER/25028—T1) The equivalence of 
Dantzig’s self-dual parametric algorithm for linear programs 
to Lemke’s algorithm for linear complementarity problems ap- 
plied to linear programs: Technical report. Lustig, I.J. (Stan- 
ford Univ., CA (USA). Systems Optimization Lab.). May 
1987. Contract FG03-87ER25028. 25p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009858. 

Dantzig has asserted that his self-dual parametric algorithm 
for solving a linear program is equivalent to Lemke’s method for 
solving a linear complementarity problem when the latter is applied 
to solve a linear program. In this paper, we formally prove that 
Dantzig’s assertion is correct - specifically that the point reached 
along the solution path after 2t iterations of Lemke’s method is 
identical with the point reached after t iterations of Dantzig’s 
method. 


32412 (EGG-CS—7233-Rev.1) The SIMION PC/AT 
user’s manual: Version 3.0. Dahl, D.A.; Delmore, J.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Apr 1987. Contract 
AC07-761D01570. 98p. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE87009713. 

SIMION is an electrostatic lens analysis and design program 
originally developed by D.C. McGilvery at Latrobe University, 
Department of Physics and Chemistry, Bundoora Victoria, Austra- 
lia, 1977. The SIMION PC/AT version, developed at the Idaho 
National Engineering Laboratory, is an extensively revised version 
designed for highly interactive use on PC/AT class computers. 
Version 3.0 is the second major release of SIMION PC/AT. Exten- 
sive algorithm modifications have dramatically improved this 
version's coraputational speed and accuracy. 


32413 (EGG-EE—7400) On-line computer monitoring by 
Bergeson, G.C.; Chick, D.R. (EG and G 


signature analysis. 

Idaho, Inc., Idaho F (USA)). Oct 1986. Contract AC07- 
761D01570. 36p. NTIS, PC A03/MF AO0l1; 1; GPO Dep. 
File Number DE87009439. 

This report describes the signature analysis method of moni- 
toring an on-line (in operation) computer system without disturbing 
its operation, modifying its computer program or changing its 
wiring. It is shown how the computer instruction sequence and cor- 
responding control and status signals are verified for a 8085 micro- 
processor system. If these are correct, there is a high probability 
that the computer is functioning correctly. A possible hardware im- 
plementation of a monitor for a 8085 system is given. Data from an 
existing computer system is used to illustrate how a monitor can be 
used. 


32414 (EPRI-NP—5100) ESCORE: the EPRI steady- 
state core reload evaluator code: General description: Final 
report. Fancher, R.B.; Fiero, I.B.; Freeburn, H.R.; Garde, 
A.M.; Kennard, M.W:; Krammen, M.A.; Smerd, P.G.; 
Yackle, N.T. (Combustion Engineering, Inc., Windsor, CT 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Feb 1987. 175p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920314. 
ESCORE is a FORTRAN computer code that calculates the 
steady-state response of Light Water Reactor (LWR) fuel rods 
during long-term irradiation to burnups exceeding 50,000 MWd/ 
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MTU. ESCORE has been developed and tuned to give best-esti- 
mate fuel performance predictions for fuel designed to operate in 
both Boiling Water Reactors (BWR’'s) and Pressurized Water Reac- 
tors (PWR's). The code calculates the thermal and mechanical re- 
sponse of a fuel rod as functions of time-dependent rod power, fast 
neutron flux, and coolant operating conditions. This report de- 
scribes the ESCORE fuel performance models in detail. The 
ESCORE benchmarking by date comparisons is included. Summary 
descriptions of the purpose, applications, rod simulation methodolo- 
gy, and solution procedure of ESCORE are also provided where 
appropriate. 


$2415 (GKSS—86/E/40) Empirical probability distribu- 
tion as an aid for curve approximation. Fiebig, R. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.); GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Physik). 1986. 32p. (in German). NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE87751864. 

The empirical probability distribution P(Ui) is usually deter- 
mined from the measurement of a set of function with known or 
estimated errors. If this function depends on unknown parameters a 
best approximation can be derived from the maximum likelihood 
principle. We define an empirical probability distribution as exten- 
sion of the Gaussian error computation. The expectation value for 
any function as well as its variance can be determined. P(Ui) and - 
by using the variance - the probability lead to a quality figure 
which characterize the quality for approximations of different 
order. With 5 figs., 1 tab. 


32416 (KFK—4154) CIP - a new numerical solver for 
general nonlinear hyperbolic equations in multi-dimension. 
Yabe, Takashi; Takewaki, Hideaki. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik). Dec 1986. 70p. NTIS (US 


Sales Only), PC A04/MF A0O1. File Number DE87751860. 

FACOM VP100, IBM3090, SIEMENS-7890. 

A new method CIP (Cubic-Interpolated Pseudo-particle) to 
solve hyperbolic equations is proposed. The method gives a stable 
and less diffusive result for square wave propagation compared 
with FCT (Flux-Corrected Transport) and a better result for propa- 
gation of a sine wave with a discontinuity. The scheme is extended 
to nonlinear and multi-dimensional problems. 


32417 (LA-UR—86-4329) Los Alamos PC estimating 
system. Stutz, R.A.; Lemon, G.D. (Los Alamos National 
Lab., NM (USA)). 1987. Contract W-7405-ENG-36. 12p. 
(CONF-870652—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87003751. 

From American Association of Cost Engineers conference; 
Atlanta, GA, USA (28 Jun 1987). 

The Los Alamos Cost Estimating System (QUEST) is being 
converted to run on IBM personal computers. This very extensive 
estimating system is capable of supporting cost estimators from 
many different and varied fields. QUEST does not dictate any fixed 
method for estimating. QUEST supports many styles and levels of 
detail estimating. QUEST can be used with or without data bases. 
This system allows the estimator to provide reports based on levels 
of detail defined by combining work breakdown structures. 
QUEST provides a set of tools for doing any type of estimate with- 
out forcing the estimator to use any given method. The level of 
detail in the estimate can be mixed based on the amount of informa- 
tion known about different parts of the project. The system can 
support many different data bases simultaneously. Estimators can 
modify any cost in any data base. 


32418 (LBL—22396) Optimization of nested SQL queries 
revisited. Ganski, R.A.; Wong, H.K.T. (Lawrence Berkeley 
Lab., CA (USA); San Francisco State Univ., CA (USA). 
Dept. of Computer Science). Apr 1987. Contract AC03- 
76SF00098. 140. (CONF-8705107- 1). NTIS, PC A02. File 
Number DE87010262. 

From SIGMOD '’87 conference; San Francisco, CA, USA 
(27 May 1987). 

Current methods of evaluating nested queries in the SQL 
Language can be inefficient in a variety of query and data base con- 
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texts. Previous research in the area of nested query optimization 
which sought methods of reducing evaluation costs is summarized, 
including a classification scheme for nested queries, algorithms de- 
signed to transform each type of query to a logically equivalent 
form which may then be evaluated more efficiently, and a descrip- 
tion of a major bug in one of these algorithms. Further examination 
reveals another bug in the same algorithm. Solutions to these bugs 
are proposed and incorporated into a new transformation algo- 
rithm, and extensions are proposed which will allow the transfor- 
mation algorithms to handle a larger class of predicates. A recur- 
sive algorithm for processing a general nested query is presented 
and the action of this algorithm is demonstrated. This algorithm 
can be used to transform any nested query. 


32419 (ORNL/TM—10361) Evaluation of single-board 
microcontroller suitable for rapid prototyping. Edwards, R. 
(Oak Ridge National Lab., TN (USA)). Feb 1987. Contract 
AC05-840R21400. 38p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE87010241. 

This report presents an evaluation of a single-board micro- 
controller suitable for rapid prototyping. The work was conducted 
for the National Association of Home Builders Smart House 
Project. The Project will help manufacturers use advanced technol- 
ogy in the development of new products for communications, 
energy distribution, and appliance control. Testing Smart House 
hardware prototypes will require a general-purpose microcon- 
troller. To provide this adaptability, a prototyping controller must 
offer a broad spectrum of functions that are easily used by a labora- 
tory technician. Because it is optimized for laboratory use, a proto- 
typing microcontroller may not be suitable for commercially-avail- 
able Smart House products. The report presents a set of rapid-pro- 
totyping requirements based on past ORNL experience with labora- 
tory testing and experimentation. The evaluation showed tht a 
Zilog Z8 microcomputer with a FORTH development system in 
internal ROM meets most of the ORNL-developed rapid-prototyp- 
ing requirements. Suggestions are provided for improving the un- 
derstandability of FORTH programs and in using machine lan- 
guage routines to compensate for lack of execution speed. 


32420 (ORNL/TM—10367) Implementing fracture me- 
chanics analysis on a distributed-memory parallel processor. 
Clinard, J.A.; Geist, G.A. (Oak Ridge National Lab., TN 
(USA)). Mar 1987. Contract AC05-840R21400. 19p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87009778. 

As part of an exploratory studies initiative at Oak Ridge Na- 
tional Laboratory, a parallel algorithm was developed and imple- 
mented for finite-element fracture mechanics. It was actually imple- 
mented on an Intel iPSC hypercube, although the algorithm was 
designed for any distributed-memory parallel computer with mes- 
sage passing primitives. A p-frontal method was developed for the 
solution of the equilibrium equations. This method required only 
logep communication exchanges between processors during the so- 
lution. On four processors, the parallel code solved a sample prob- 
lem 2.7 times faster than the serial code, ORVIRT.PC, from which 
it was derived. 15 refs. 


32421 (ORNL/TM—10398) A simple method for proba- 
bility proportional to size (s7ps) sampling without replacement 
based on ranks. Wright, T. (Oak Ridge National Lab., TN 
(USA)). Jun 1987. Contract AC05-840R21400. 30p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87010146. 

There can be gains in estimation efficiency over equal proba- 
bility and unequal probability with replacement sampling methods 
when one makes use of auxiliary information for probability pro- 
portional to size without replacement (z7pswor) sampling methods. 
Such methods are often complex to execute, particularly when the 
sample size n exceeds 2. Also, appropriate auxiliary information 
may not be available. When the population units can be ranked ac- 
cording to the variable of interest, we demonstrate that there can 
be gains in estimation efficiency with a very simple mpswor sam- 
pling strategy based on ranks for all sample sizes n where the popu- 
lation size N = 2kn (k a positive integer). 
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32422 (ORNL/TM—10400) Performance of three hyper- 
cubes. Dunigan, T.H. (Oak Ridge National Lab., TN 
(USA)). May 1987. Contract AC05-840R21400. 22p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87010147. 

The performance of three commercially available hypercube 
parallel processors is analyzed. Computation and communication 
performance for a number of low-level benchmarks are presented 
for the Ametek S14 hypercube, the Intel iPSC hypercube, and the 
Ncube hypercube. 


32423 (PINSTECH/CD—109) Generalized combinatorial 
program code. Malik, A.K. (Pakistan Inst. of Nu- 
clear Science and Technology, Islamabad. Computer Div.). 
Dec 1984. 13p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702240. 
The object of this work is to permute the numeric characters 
or Alphabets given in any order and afterwards to perform the 
combinations in a specified order. 2 figures. 


32424 (SAND—87-1080C) Use of block factorization it- 
erative methods in a stiff ODE [ordinary differential eque- 
tions] solver for two-dimensional method-of-lines applications. 
Salane, D.E. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1987. Contract ‘AC04-76DP00789. 17p. 
(CONF-870677—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87009844. 

From 6. IMACS international symposium on computer 
methods for partial differential equations; Bethlehem, PA, USA (23 
Jun 1987). 

a code for solving stiff systems of ordinary differential equa- 
tions is modified in order to make it more suitable for solving large 
stiff systems where the Jacobian is a block tridiagonal matrix. Such 
systems often arise when the method-of-lines is used to solve two- 
dimensional partial differential equations. 16 refs. 


32425 (SLAC—314) SLAC Courier and Remote Login 
Facility. Huffer, M.E. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Apr 1987. Contract AC03- 
76SF00515. 33p. NTIS, PC A03. File Number DE87010323. 

The Courier and Remote Login Facility (CRLF) serves two 
functions. First, it provides for application programmers a presenta- 
tion layer protocol called Courier. Courier enforces a remote pro- 
cedure call discipline and allows the programmer to pass data be- 
tween systems in a system independent form. Second, it implements 
a Remote Login Facility. This facility verifies a client’s access 
rights, constructs an environment based on these rights, and starts 
up a program to process client services. Courier allows 
communication between two system elements (or hosts) by causing 
the creation of two programs: a user program on the initiating host 
and a server program on the remote host. Communication then 
takes place between the cooperating system elements by making ap- 
propriate calls to the Courier Interface Library. 


ip’ “3 . 

(Lawrence Livermore National Lab., CA (USA)). 29 May 

1987. Contract W-7405-ENG-48. 82p. NTIS, PC A05/MF 
AOl; 1; GPO Dep. File Number DE87010310. 

The concept of component mode synthesis has been intro- 

duced, explained, and surveyed in the literature since its first ap- 


pearance. In this report we review the particular method of compo- 
nent mode synthesis that Flasher (1986) has formulated for the spe- 
cial case of two components, with the more general n-component 
case being understood as a straightforward extension. Our formula- 
tion assumes the use of Lanczos coordinates as reducing vectors 
and explicitly retains “attachment modes” that are used in earlier 
formulations. We derive the recursive algorithm that generates 
Lanczos coordinates and quickly review mode superposition. We 
present an example of component mode synthesis that employs 
Lanczos coordinates and “attachment modes” and that uses a canti- 
levered 0.6- and 0.4-unit-long beam to synthesis a fixed-fixed 1.0- 
unit-long beam. Eigenvalue results are accurate for the lower six of 
nine computed eigenmodes. The eigenvectors show accurate and 
fairly consistent shapes for all computed eigenvectors. We present 
simulation and frequency response calculations derived from the 
synthesis results; we found these to be mostly accurate (as expect- 
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ed) in the lower modes. We conclude with a brief outline of future 
work. 31 refs., 50 figs., 3 tabs. 


32427 (UCRL—94175) A recurrence formula for viscoe- 
lastic constitutive equations. Feng, W.W. (Lawrence Liver- 
more National Lab., CA (USA)). 25 Feb 1986. Contract W- 
7405-ENG-48. 10p. (CONF-860585—3). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009599. 

From International conference on computational mechanics; 
Tokyo, Japan (25 May 1986). 

The viscoelastic constitutive equations are generally repre- 
sented by integral equations with kernels. These kernels are func- 
tions of current time, an integration limit of the hereditary integral. 
Therefore, the values of these kernels change as the time increases 
and the integral must be evaluated from time equals zero to the 
current time for every increment of time. Thus, as time increases, 
the required computing time becomes longer and longer. Further- 
more, all physical values from time equals zero to the current time 
must be stored for later evaluations of these integrals. Additionally, 
for finite deformation viscoelastic problems, the constitutive equa- 
tion is an integral part of the equilibrium equations that result in a 
set of nonlinear differential-integral equations. These equations usu- 
ally can only be solved numerically and iteratively. Hence, comput- 
ing time and data storage are the main concerns in solving finite 
deformation viscoelastic problems. The main object of this paper is 
to develop a method that saves both computing time and data stor- 
age in evaluating these integral equations. 


32428 (UCRL—94417) Arming the Thomas Paines: Pub- 
lications policy and desktop publishing. Pitsker, B.; Jensen, 
C.W. (Lawrence Livermore National Lab., CA (USA)). Oct 
1986. Contract W-7405-ENG-48. 8p. (CONF-8610139—2). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE87009738. 

From Institute for Electrical and Electronics Engineers pro- 
fessional communication conference; Charlotte, NC, USA (22 Oct 
1986). 

” Historically, publications have been carefully controlled 
either by the state or by organizations desiring to cultivate a par- 
ticular image of themselves. Desktop publishing returns us to the 
era of Thomas Paine when an author could be his own publisher. 
The confluence of several technologies has permitted this: increas- 
ingly powerful general-purpose microcomputers, WYSIWYG 
(What You See Is What You Get) display methods, Post Script (a 
graphics language), and laser printers. Current commercially avail- 
able software and hardware allow a single individual to merge text 
and graphics, lay out pages up to tabolid size, perform in situ edit- 
ing, copyfitting, cropping of graphics, and more. Formerly these 
skills were distributed among numerous publications professionals 
who were brought together under a centralized publications group 
within a corporation. Now, akin to the demise of the monopolistic 
data processing shops of yesteryear, these groups are facing increas- 
ing competition from individuals, nonpublications specialists, who 
are using microcomputers to avoid going through the centralized 
publications group. The implications are discussed. This paper deals 
with the coming pitfalls facing these publications amateurs. Once 
these pitfalls are understood by corporate management, they can es- 
tablish standards, make positive efforts to transmit their aesthetic 
values, and can assert corporate publications policies. 


32429 (UCRL—96613) SPRINT: The Systolic Processor 
with a Reconfigurable Interconnection Network of Tran- 
sputers. De Groot, A.J.; Johansson, E.M.; Fitch, J.P.; 
Grant, C.W.; Parker, S.R. (Lawrence Livermore National 
Lab., CA (USA)). May 1987. Contract W-7405-ENG-48. 7p. 
(CONF-870552—2). NTIS, PC A02. File Number 
DE87009563. 

From 5. conference on real-time computer applications in 
nuclear particle and plasma physics; San Francisco, CA, USA (11 
May 1987). 

The Systolic Processor with a Reconfigurable Interconnec- 
tion Network of Transputers (SPRINT) is a sixty-four-processor 
multiprocessor developed at Lawrence Livermore National Labora- 
tory for experimentally evaluating systolic algorithms and architec- 
tures. This paper describes the architecture of the SPRINT and 
several algorithms which have been executed on it. 
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32430 Symbolic Givens reduction and row-ordering in 
large sparse least squares problems. Ostrouchov, G. (Mathe- 
matical Sciences Section, Engineering Physics and Mathe- 
matics Div., Oak Ridge National Lab., Oak Ridge 37831). 
SIAM Journal on Scientific and Statistical Computing; 8: No. 
3, 248-264(May 1987). Contract AC05-840R21400. 

In the solution of large sparse least squares problems by 
Givens factorization, a preliminary symbolic step that determines a 
good processing order and a data structure for the matrix factor is 
used. In this paper, it is shown that a processing order equivalent to 
sequential processing by rows can be as good as any processing 
order using a single pivot row in each column. A notion of local 
acceptability in row-ordering is introduced and shown to reduce fill 
globally. Row-orderings satisfying this notion are essentially equiv- 
alent to sequential processing by rows and the nature of intermedi- 
ate fill produced makes implicit representation of fill possible. This 
forms the basis for a symbolic Givens reduction algorithm that op- 
erates in a fixed data structure. 


32431 Accurate conservative remapping (rezoning) for ar- 
bitrary Lagrangian-Eulerian computations. Dukowicz, J.K.; 
Kodis, J.W. (Theoretical Div., Group T-3, Los Alamos Na- 
tional Lab., Los Alamos). SIAM Journal on Scientific and 
Statistical Computing; 8: No. 3, 305-321(May 1987). 

The Arbitrary Lagrangian-Eulerian (ALE) method in com- 
putational fluid dynamics requires the periodic remapping of con- 
served quantities such as mass, momentum, and energy from a La- 
grangian mesh to some other arbitrarily defined mesh. This proce- 
dure is a type of interpolation which is usually constrained to be 
conservative and monotone. It is typically carried out by solving a 
partial differential equation analogous to the continuity equation. 
Alternatively, the remapping may be carried out using an integral 
formulation. Remapping using this integral method avoids many 
drawbacks of the continuous method but the evaluation of such in- 
tegrals is costly and difficult for arbitrary meshes. Recently, very 
efficient methods have been demonstrated for the case of constant 
cell density in two dimensions. The authors now extend these meth- 
ods to the much more accurate case in which the density distribu- 
tion in linear within each cell. This results in second order accura- 
cy. However, to preserve monotonicity the gradients are limited 
using the option of two simple local limiters. To the extent that the 
limiting is applied the method locally reverts to first order accura- 
cy. 


32432 (EPRI-NP—4574-CCM-Pt.2-Ch.9-Vol.3) ARMP- 
02 documentation: Part 2, Chapter 9: PDQ7-E computer code 
manual: Volume 3, EPRI environmental library manual. 
McClure, J.A.; Hatteberg, R.L. (Energy, Inc., Idaho Falls, 
ID (USA); GRP Consulting, Beaverton, OR (USA); Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Apr 
1987. 137p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920416. 

The Electric Power Research Institute (EPRI) Environmen- 
tal Subroutine Library, EPRILIB, consists of nine generalized, 
FORTRAN callable subroutine packages. Packages included are: 
(1) FTB - dynamic storage allocation, (2) INP - input processing, 
(3) PLOTMC - multiple curve plotting, (4) Bit Manipulation, (5) 
Buffered I/O, (6) Extended I/O, (7) System Interrogation, (8) Mis- 
cellaneous FORTRAN library extensions, and (9) IFM - Internal 
File Manager. Separate but equivalent versions of the library are 
maintained on both CDC NOS, CDC NOS/BE and IBM systems. 


Use of the library, calling sequences and system dependencies are 
documented. 


32433 TSORT - An automated tool for allocating tasks to 
training strategies. Carter, R.J.; Jorgensen, C.C. (Oak Ridge 
National Lab., P.O. Box X, Oak Ridge, TN 37831). pp 209- 
216 of Proceedings of the international topical meeting on 
advances in human factors in nuclear power systems. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860415—). Contract AC05-840R21400. 

From International topical meeting on advances in human 
a in nuclear power systems; Knoxville, TN, USA (21 Apr 

An automated tool (TSORT) that can aid training system 
developers in determining which training strategy should be applied 
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to a particular task and in grouping similar tasks into training cate- 
gories has been developed. This paper describes the rationale for 
TSORT’'s development and addresses its structure, including train- 
ing categories, task description dimensions, and categorization me- 
trics. It also provides some information on TSORT’s application. 


32434 TAPS - An automated tool for identification of 
skills, knowledges, and abilities using natural language task 
description. Jorgensen, C.C.; Carter, R.J. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridge, TN 37831). pp 202-208 
of Proceedings of the international topical meeting on ad- 
vances in human factors in nuclear power systems. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860415—). Contract AC05-840R21400. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

A prototype, computer-based tool (TAPS) has been devel- 
oped to aid training system developers in identifying skills, knowl- 
edges, and abilities (SKAs) during task analysis. TAPS uses con- 
cepts of flexible pattern matching to evaluate English descriptions 
of job behaviors and to recode them as SKA lists. This paper ad- 
dresses the rationale for TAPS and describes its design including 
SKA definitions and task analysis logic. It also presents examples of 
TAPS's application. 


32435 A knowledge based system for tuning MS/MS in- 
struments in various operational modes. Gregg, H.; Brand, 
H.; Wong, C. (Lawrence Livermore National Lab., P.O. 
Box 808 L-310, Livermore, CA 94550). pp 56-57 of Pro- 
ceedings of the 34th annual conference on mass spectrome- 
try and applied topics. E. Lansing, MI; American Society 
for Mass Spectrometry (1986). (CONF-8606236—). Con- 
tract W-7405-ENG-48. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

Three major classes of knowledge are relevant to tuning the 
TQMS: 1) knowledge to tune the instrument and evaluate the 
output, 2) knowledge about the instrument itself, and 3) knowledge 
to interface to the instrument control computer. Topics considered 
include knowledge bases, mass spectrometers, computerized control 
systems, equipment interfaces, expert systems, and performance. 


32436 Expert systems: A poster symposium. Wong, C.M. 
(Lawrence Livermore National Lab., P.O. Box 808, L-365, 
Livermore, CA 94550). pp 52-53 of Proceedings of the 34th 
annual conference on mass spectrometry and applied topics. 
E. Lansing, MI; American Socket for Mass Spectrometry 
(1986). (CONF-8606236—). Contract W-7405-ENG-48. 

From 34. annual conference on mass spectrometry and allied 
topics; Cincinnati, OH, USA (8 Jun 1986). 

At present, most computerizing of equipment and interpret- 
ing of data are accomplished by traditional algorithms. In these ap- 
plications, the computer’s programs are totally defined, stepwise 
procedures. In contrast, the symbol-manipulation program of an 
expert system solves problems by logical or plausible rules of infer- 
ence rather than by calculation. An expert system is capable of 
making educated guesses and of analyzing the results of trial calcu- 
lations to correct its initial assumptions. One of the most important 
features of an expert system is its “transparency.” A typical com- 
puter using algorithmic problem-solving techniques accepts input 
and prints out the answer without explanation. The system is essen- 
tially opaque, only the programmer knows how the computer ar- 
rived at the result. The expert system, in contrast, displays the rea- 
soning behind its decisions (i.e, is transparent). This enables the user 
either to accept the result with confidence or, if a flaw is detected 
in the reasoning, to change the decision. One way to do this is to 
add new information to the knowledge base. Another is to change 
the reasoning rules or heuristics of the expert system. 
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32437 An enhanced PC version of the SIMION electro- 
static lens design program. Dahl, D.A.; Delmore, J.E. (Idaho 
National Engineering Lab., EG and G Idaho, P.O. Box 
1625, Idaho Falls, ID 83415). pp 304-305 of Proceedings of 


the 34th annual conference on mass spectrometry and ap- 


plied topics. Lansing, MI; American Society for Mass Spec- 
Coulee (1986). (CONF-8606236—). 

From 34. annual conference on mass spectrometry and allied 
topics; costes, OH, USA (8 Jun 1986). 

e modifications have been made to improve the per- 
uinissints auh toms atten ak an MUTT eaten a ae an 
electrostatic lens design program. In SIMION, an electrostatic lens 
is defined as a 2-dimensional electrostatic potential array containing 
both electrode and non-electrode points. The potential array is re- 
fined using over-relaxation methods allowing voltage contours and 
ion trajectories to be computed and plotted. 


32438 Physics codes on parallel computers. Eltgroth, 
P.G. (Parallel Processing Project, Lawrence Livermore Na- 
tional Lab., Livermore, CA 94550). pp 213-220 of Parallel 
computing 85. Feilmeier, M.; Joubert, G.; Schendel, U. 
New York, NY; Elsevier Science Pub. Co. Inc. (1985). 
(CONF-8509200—). Contract W-7405-ENG-48. 

From 2. international conference on parallel computing; 
West Berlin, F.R. Germany (23 1985). 

An effort is under way to develop physics codes which real- 
ize the potential of parallel machines. A new explicit algorithm for 
the computation of hydrodynamics has been developed which 
avoids global synchronization entirely. The approach, called the In- 
dependent Time Step Method (ITSM), allows each zone to ad- 
vance at its own pace, determined by local information. The 
method, coded in FORTRAN, has demonstrated parallelism of 
greater than 20 on the Denelcor HEP machine. ITSM can also be 
used to replace current implicit treatments of problems involving 
diffusion and heat conduction. Four different approaches toward 
work distribution have been investigated and implemented for the 
one-dimensional code on the Denelcor HEP. They are “self-sched- 
uled”, an ASKFOR monitor, a “queue of queues” monitor, and a 
distributed ASKFOR monitor. The self-scheduled approach shows 
the lowest overhead but the poorest speedup. The distributed 
ASKFOR monitor shows the best speedup and the lowest execu- 
tion times on the tested problems. 


32439 Chaotic iteration and parallel divergence. Wienke, 
B.R.; Hiromoto, R.E. (Applied Theoretical Physics Div., 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
205-212 of Parallel computing 85. Feilmeier, M.; Joubert, 
G.; Schendel, U. New York, NY; Elsevier Science Pub. Co. 
Inc. (1985). (CONF-8509200—). 

From 2. international conference on parallel computing; 
West Berlin, F.R. Germany (23 Sep 1985). 

Parallelization of standard multigroup methods used to solve 
the linear (Boltzmann) transport equation in the discrete ordinates 
(S/sub n/) representation, coupled chaotic iteration schemes, and 
convergence are the focus of this analysis. On the Denelcor HEP, 
the authors investigate the parallel extension of two serial iteration 
schemes, categorize speedup, and perform some numerical experi- 
ments in chaotic iteration. 


32440 Some new ideas for parallel algorithms on vector - 
and multi-processors. Reiter, E.; Rodri G.; Wolitzer, D. 
(California State Univ., Hayward). pp 71-86 of Parallel 
computing 85. Feilmeier, M.; Joubert, G.; Schendel, U. 
New York, NY; Elsevier Science Pub. Co. Inc. (1985). 
(CONF-8509200—). 

From 2. international conference on parallel computing; 
West Berlin, F.R. Germany (23 Sep 1985). 

Parallel numerical algorithms are characterized by having 
within their overall mathematical structure certain well-defined sub- 
structures than can be executed simultaneously. These mathematical 
substructures can be individual arithmetic operations such as the 
addition of two vectors, or mathematical tasks such as the inversion 
of sequence of matrices. Computers vary on how they carry out 
these mathematical substructures; however, over the past decade 
two distinct computer architectural trends have become popular: 
the vector processor and the multi-processor. Vector processors 
can execute parallel mathematical tasks at the floating point oper- 
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ation level. Even more specifically, they can only execute identical 
floating point operations. Multiprocessors, on the other hand, can 
execute larger mathematical subtasks. In this paper, the authors 
review the basic features of the vector- and multi-processor and 
then demonstrate some new ideas on how parallel mathematical 
substructures can be produced so as to create efficient algorithms 
for these machines. Computational examples are given in both 
cases. 


32441 Linear algebra on high-performance computers. 
Dongarra, J.J.; Sorensen, D.C. (Mathematics and Computer 
Science Div., Argonne National Lab., 9700 South Cass 
Avenue, Argonne, IL 60439). pp 3-32 of Parallel computing 
85. Feilmeier, M.; Joubert, G.; Schendel, U. New York, 
NY; Elsevier Science Pub. Co. Inc. (1985). (CONF- 
8509200—). Contract W-31-109-ENG-38;AC05-840R21400. 

From 2. international conference on parallel computing; 
West Berlin, F.R. Germany (23 Sep 1985). 

This paper is a survey of some work recently done at Ar- 
gonne National Laboratory in an attempt to discover ways to con- 
struct numerical software for high performance computers. The nu- 
merical algorithms discussed are taken from several areas of numer- 
ical linear algebra. The authors discuss certain architectural features 
of advanced computer architectures that will effect the design of 
algorithms. The technique of restructuring algorithms in term of 
certain modules is reviewed. This technique has proved very suc- 
cessful in obtaining a high level of transportability without severe 
loss of performance on a wide variety of both vector and parallel 
computers. The module technique is demonstrably effective for 
dense linear algebra problems. However, in the case of sparse and 
structured problems it may be difficult to identify general modules 
that will be as effective. New algorithms have been devised for cer- 
tain problems in this category. They present examples in three im- 
portant areas banded systems, sparse QR - factorization, and sym- 
metric eigenvalue problems. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 30700, 30704, 31800, 32401, 32402 


32442 (DOE/AL/26034—T5) Study for development of 
the Rio Grande communications network in the state of New 
Mexico. (New Mexico Technet, Inc., Albuquerque (USA)). 
16 Mar 1987. Contract FG04-84AL26034. 38p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE87009861. 

New Mexico Technet, Inc. (NMT), has completed the im- 
plementation of the backbone fiber optic network with the excep- 
tion of the Sandia National Laboratories which will be installed by 
the end of May, 1987. NMT has developed value-added network 
services which have been packaged for specific market segments. 
The products and services being provided to the market area are 
novel and require a substantial amount of individual reflection prior 
to commitment. Revenue projections have been overly optimistic as 
they relate to the speed at which each project is accepted by the 
market. However, the potential revenues from each are not overly 
optimistic. 


ei (DOE/TIC—4583-R4) Energy Data Base: Guide 

to abstracting and indexing. Raleigh, H.D. (ed.). (USDOE 
Office of Scientific and Technical Information, Oak Ridge, 
TN). Jun 1987. 137p. NTIS, PC A0O7/MF A0Ol1; 1; GPO 
Dep. File Number DE87009418. 

Three significant components of the document records 
stored in data bases are abstracts, subject indexing, and subject cate- 
gories. It is important that consistency and uniformity be achieved 
in these areas. This Guide contains the guidelines used in abstract 
writing and editing and in subject indexing and categorizing infor- 
mation for the Office of Scientific and Technical Information 
(OSTI) data bases and publications. The associated acquisition, sub- 
ject categorization, and retrieval functions are also addressed. 
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(SAAS—341, 
CMEA countries 
tection terminology. Arkhangel'skaya, G.V.; Rodnyanskaya, 
L.I. 1986. (in Russian). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87780123. (CONF-8509389—Pt. 1). 

From Final conference on scientific-technological coopera- 
tion between the MoH of the USSR and the SAAS of the GDR; 
Tashkent, USSR (2 Sep 1985). 

At present particular attention is directed to the terminology 
of radiation hygiene because of its intensive development and of the 
multitude of English terms integrated into it. The Leningrad Re- 
search Institute of Radiation Hygiene has elaborated a terminology 
list and characterized the terms of health physics. As to the coop- 
eration in terminology by CMEA specialists it is proposed to elabo- 
rate a multilingual dictionary with previous drawing up of equiva- 
lent terms and coordination in defining them. Another proposal 
concerning cooperative publishing of compilations with terms to be 
recommended is made. 


pp 3-10) Collaboration of the 
the treatment of radiation pro- 


ERA-12/15 / 4494 


32445 (UNI-SA—205) Quality assurance trending analy- 
sis: Session D, Quality assurance applications. Foster, L.E. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)). 2 
Apr 1987. Contract AC06-76RL01857. 14p. (CONF- 
8704991). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE87008416. 

From 7. western regional energy division conference; Rich- 
land, WA, USA (19 Apr 1987). 

UNC Nuclear Industries’ (UNC) efforts to provide a com- 
puter-based system for trending analysis began October 1, 1986. 
The plan was to have an up-to-date database of all UNC Quality 
Reports on a PC system by September 30, 1987. In FY 1988, this 
PC system will be transferred to a main frame computer program. 
Currently a dBase III Plus database of non-conformance reports 
outputting to Picture Perfect graphics has been established. This 
database is being expanded to include other quality-type reports 
(e.g., surveillances, audits, plant event reports, unusual occurrences, 
etc.). 
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CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


Acurex Corp., Mountain View, CA (USA) 
Closure of hazardous-waste surface impoundments (revised), 
12:31752 (R;US) 
Acurex hae Mountain View, CA (USA). Environmental Systems 


caine assessment of a wood-waste-fired industrial 
firetube boiler. Volume 1. Technical results. Final report, 
January 1981-March 1984, 12:31008 (R;U 
Environmental assessment of a wood-waste- industrial 
firetube boiler. Volume 2. Data supplement. Final report, 
January 1981-March 1984, 12:31009 (R;US) 
Advanced Fuel Research, Inc., East Hartford, CT (USA) 
Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 (R;US) 
Advanced Sciences, Inc., Arlington, VA (USA) 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
Aeronautical Research Inst. of Sweden, Bromma 
Durability and damage tolerance of advanced wind energy 
turbines, 12:30441 (R;SE) 
AeroVironment, Inc., Monrovia, CA (USA) 
Development and testing of vortex generators for small 
horizontal axis wind turbines, 12:30428 (R;US) 
Agence Francaise pour la Maitrise de I'Energie, 75 - Paris 
Ethanol and other motor fuels from agricultural products. Study 
of systems and products in the centre region, 12:30273 
(R;FR;In French) — 
gon and for the conservation of 
ae ee 12:30295 (R;FR;In ee and English 
Scientific study of cetom-methane process of anaerobic dete, 
12:30272 (R;FR;In French) 
Agency for International Development, Washington, DC (USA) 
i systems report. Special issue: cane energy systems, 
12:30309 (R;US) 
Air Force Geophysics Lab., Hanscom AFB, MA (USA) 
Direct measurements of the optical thickness and radiative source 
function in the optical continuum of solar flares, 12:32056 
neta ~ of helium resonance lines in solar flares, 12:32057 
(R;US) 
Possibility of a purely chromospheric origin for the bright 
kernels in white-light flares, 12:32059 (R;US) 
as a proposed intermediate energy-storage mechanism 
during solar flares, 12:32058 (R;US) 


Air Force Occupational and Environmental Health Lab., Brooks 
AFB, TX (USA) 

Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at George 
AFB, California. Final report, 12:31790 (R;US) 

Air War Coll., Maxwell AFB, AL (USA) 

Arms control in the Korean peninsula. Research report, 12:31089 
(R;US) 

Battle management in space. Research report, 12:31631 (R;US) 

Friction in the development of arms control policy. Research 
report, 12:31088 (R;US) 

Morality to strategy: perspectives on offensive weapons in space. 
Research report, 12:31087 (R;US) 

Alabama Univ., Huntsville (USA). Center for High Technology 
Management and Economic Research 


Variation in electricity prices in the residential sector. Topical 
report, 12:30807 (R;US) 

Alabama Univ., University (USA). Dept. of Geology 

Genesis of base-metal sulfide deposits, Alabama Piedmont: Final 
report for the 1985-1986 SOMED [School of Mines and 
Energy Development] project year, 12:32034 (R;US) 

Allied Corp., Kansas City, MO (USA). Bendix Kansas City Div. 

Spin forming: Topical report, 12:31096 (R;US) 

Amdata Systems, Inc., San Jose, CA (USA) 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
American Control Engineering, San Diego, CA (USA) 
Final report: FET switch stage, 12:31419 (R;US) 
American Hospital Association, Chicago, IL 

Energy shared savings arrangements: An analysis of the financial 
and contractual implications for hospitals: Final technical 
report, 12:30943 (R;US) 

American Optical Co., Southbridge, MA 

Design and development of injection molded Fresnel lenses for 

point-focus photovoltaic systems, 12:30334 (R;US) 
Amsterdam Univ. (Netherlands) 

Study of tau-pairs and search for new particles, 12:32158 (R;NL) 
fuer Standardisierung, Messwesen und Warenpruefung, Berlin 
(German Democratic Republic) 

Equipment and piping for nuclear power plants, test and research 
reactors, and nuclear installations. Education of welders and 
inspectors, 12:30484 (R;DD;In German) 

Equipment and piping for nuclear power plants, test and research 
reactors, and nuclear installations. Examination of welders, 
12:30485 (R;DD;In German) 

Equipment and piping for nuclear power plants, test and research 
reactors, and nuclear installations. Construction and operation, 
12:30502 (R;DD;In German) 

Equipment and piping for nuclear power plants, test and research 
reactors, and nuclear installations. Performance of welded 
joints and build-up welds, 12:30503 (R;DD;In German) 

Equipment and piping for nuclear power plants, test and research 
reactors, and nuclear installations. Testing of welded joints and 
build-up welds, 12:30504 (R;DD;In German) 

Nuclear power plants. Metallic indoor linings, 12:30530 (R;DD;In 


German) 
Nuclear power plants. Metallic indoor linings, 12:30531 (R;DD;In 
German 


) 
Nuclear power plants. Metallic indoor linings, 12:30532 (R;DD;In 
German 


Nuclear safety and radiation protection. Safety of nuclear power 
plants, 12:30617 (R;DD;In German) 
Nuclear safety and radiation protection. Safety of nuclear power 
plants, 12:30618 (R;DD;In German) 
AN SSSR, Moscow. Fizicheskij Inst. 
imental and theroetica! physics. Collection, 12:32197 
(R;SU;In Russian) 





AN SSSR, MOSCOW. INST. TEORETICHESKOJ 


AN SSSR, Moscow. Inst. Teoreticheskoj Fiziki 

The principal chiral field in two-dimension and classical Lie 
algebras, 12:32305 (R;DK) 

AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki 

Analysis of data on p anti p scattering at high energies in the 
Glauber-Sitenko theory, 12:32176 (R;SU;In Russian) 

AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij 

Obtaining hot electron plasmas in a two-stage beam-plasma 
system, 12:32334 (R;SU;In Russian) 

Applied Management Sciences, Inc., Silver Spring, MD (USA) 

US multifamily building-prototype specifications. Topical report, 
Merch 1986-January 1987, 12:30968 (R;US) 

Applied Microwave Plasma Concepts, Inc., Encinitas, CA (USA) 

Determination of electron ring properties in STM: Final report, 
12:32324 (R;US) 

A.R.F. Products, Inc., Raton, NM (USA) 

Interaction of radio transmissions on mine monitoring and 
control systems. Open File report, September 1982-July 1985, 
12:30002 (R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

Benchmark physics tests in the metallic-fuelled assembly ZPPR- 
15, 12:30575 (R;US) 

The performance of ENDF/B-V.2 nuclear data for fast reactor 
calculations, 12:30508 (R;US) 

Argonne National Lab., IL (USA) 

Analysis with electron microscope of multielement samples using 
pure element standards, 12:31219 (P;US) 

Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 

Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 

Cyclic voltammetric study of the reduction of U(IID) to uranium 
metal in molten LiCl-NaCl-CaCle-BaCle-UCls, 12:30119 (R;US) 

Investigation of primary Li-Si/FeS: cells, 12:30679 (R;US) 

Municipal waste to energy: An annotated bibliography of US 
Department of Energy contractor reports, 12:31773 (R;US) 

Post-remedial-action radiological survey report for the Plutonium 
Facility of the Battelle Memorial Institute, Columbus Division, 
West Jefferson Complex, West Jefferson, Ohio, April 1980- 
June 1982, 12:30190 (R;US) 

Scientific basis for Nuclear Waste Management X: Materials 
research society symposia proceedings, Volume 84, 12:30180 

;US 

oui studies of a seismically isolated system to low 
frequency amplification, 12:30576 (R;US) 

Argonne National Lab., IL (USA). Environmental Research Div. 

The state of the Middle Great Lakes: Results of the 1984 water 
quality survey of Lakes Erie, Huron, and Michigan, 12:31816 
(R;US) 

Argonne National Lab., IL (USA). Materials and Components 
Technology Div. 

Oxidation-sulfidation behavior of Ni aluminide in oxygen-sulfur 
mixed-gas atmospheres, 12:31095 (R;US) 

Argonne National Lab., IL (USA). Mathematics and Computer 
Science Div. 

A proposal for a set of Level 3 Basic Linear Algebra 
Subprograms, 12:32408 (R;US) 

Workshop on the Level 3 BLAS, 12:32409 (R;US) 

— National Lab., IL (USA). Occupational Health and Safety 
iv. 

Post-remedial-action radiological survey report for the Plutonium 
Facility of the Battelle Memorial Institute, Columbus Division, 
West Jefferson Complex, West Jefferson, Ohio, April 1980- 
June 1982, 12:30190 (R;US) 

Arizona State Univ., Tempe (USA) 

Tree-ring research in an integrated watershed study of acid- 

deposition effects. Research report (Final), 12:31678 (R;US) 
— Univ., Tempe (USA). Coll. of Engineering and Applied 

Structural defects in silicon web dendrite and their effects on 
solar cell efficiency: Annual subcontract report, 1 April 1985- 
31 March 1986, 12:30319 (R;US) 

Arizona Univ., Tucson (USA) 

Hydrogen emission from Jupiter: hydrogen emission from sunlit 
atmosphere of Saturn. Semiannual status report, 12:32090 
(R;US) 

[Mechanisms of photochemical energy conversion by 
chlorophyll]: Progress report, July 1, 1986 to April 15, 1987, 
12:30298 (R;US) 
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Army Armament Research and Development Command, Watervliet, 
NY (USA). Benet Weapons Lab. 
Superconducting augmented rail gun (SARG). Final technical 
report, 12:31458 (R;US) 
Army a eer Waterways Experiment Station, Vicksburg, MS 
(USA) 


Evaluating cover systems for solid and hazardous waste 

(revised). Final report, December 1970-July 1980, 12:31750 
;US 

Guie ws the disposal of chemically stabilized and solidified 
waste, 12:31751 (R;US) 

Army Information Systems Engineering Command-Europe APO New 
York 09056 (USA). Quality Assurance Div. 

Development of central nervous system radioprotectors. Annual 
report, 1 August-31 July 1982, 12:31917 (R;US) 

Development of central nervous system radioprotectors. Annual 
report, August 1, 1983-February 29, 1984, 12:31918 (R;US) 

Associated Mining Consultants Ltd., Calgary, Alberta (Canada) 

Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee 

Saturation induction and radiation in wave driven plasmas, 
12:32326 (R;FR) 

AT and T Technologies, Inc., Greensboro, NC (USA) 

Nuclear weapons effects studies for the SESS switch. Volume 3. 
EMP (electromagnetic pulse) studies. Part 1. Testing and 
analysis. Final technical report, 7 January 1985-30 September 
1986, 12:31628 (R;US) 

Nuclear weapons effects studies for the SESS (trademark) switch. 
Volume 2. EM (electromagnetic) shielding characteristics of 
structures. Final report, 1 July 1985-30 September 1986, 
12:31629 (R;US) 

— and Environmental Research, Inc., Cambridge, MA 


Cometary atmospheres: Modeling the spatial distribution of 
observed neutral radicals. Annual report, 1 June 1985-31 
August 1986, 12:32089 (R;US) 

Atomic Industrial Forum, Inc., Bethesda, MD (USA) 

Estimating collective dose in nuclear facilities, with emphasis on 

the design process, 12:31920 (R;US) 
Auburn Uniy., AL (USA). Coal Conversion Lab. 
Interactive chemistry of coal-petroleum processing: Progress 
report for December 16, 1986-March 15, 1987, 12: 29906 (R;US) 
Australian Atomic Energy Commission Research Establishment, 
Lucas Heights 
Reduced enrichment fuelling of research reactors, 12:30563 


(R;MY) 
Aveo Research Lab., Inc., Everett, MA (USA) 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 


Baasch (Richard H.), Ravenna, NE (USA) 

Presentation of test data for disposal of snow by liquefaction: 
Final technical report, 12:31347 (R;US) 

— and Wilcox Co., Barberton, OH (USA). Nuclear Equipment 
Vv. 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 1, 
Executive summary, 12:30347 (R;US) 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 2, 
Conceptual design, 12:30348 (R;US) 

Babcock and Wilcox Co., Lynchburg, VA (USA) 

Fuel integrity consequences of a misaligned control rod incident: 
Final report, 12:30495 (R;US) 

Production of LEU high density fuels at Babcock and Wilcox, 
12:30557 (R;MY) 

Validation of critical signals for the safety parameter display 
system: Final report, 12:30580 (R;US) 
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Baker, Reiter and Associates, Seattle, WA (USA) 
Pacific Northwest non-residential energy survey: Handbook for 
first stage data collection, 12:30809 (R;US) 
Battelle Columbus Div., OH (USA) 
Approximate methods for fracture analyses of through-wall 
cracked pipes, 12:30529 (R;US) 
Electroacoustic dewatering of food and other suspensions: Phase 
1, Final report, 12:30992 (R;US) 
The low-turbulence/high-efficiency cyclone separator program: 
Final report, 12:30468 (R;US) 
Battelle Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation 
A sensitivity study of brine transport into a borehole containing a 
commercial high-level wastes canister, 12:30133 (R;US) 
Quarterly brine migration data report, May-September 1983: 
Nuclear Waste Repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
12:30134 (;US) 
Bayer A.G., Leverkusen (Germany, F.R.). Geschaftsbereich 
Kunststoffe 


Characterization of surface modified carbon fibers and their 
epoxy composites by small angle x-ray scattering, 12:31151 
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Review of fluidized-bed combustion technology in the United 
States, 12:30036 (BA;GB) 

Status of direct coal liquefaction research in China, 12:29933 
(BA;GB 

Status of 
(BA;GB) 
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Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix D. Analytical 
methods, 12:30083 (R;US) 

Guidance document for Subpart F air-emission monitoring - land- 
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countries, 12:30813 (R;US) 

Foersvarets Forskningsanstalt, Stockholm (Sweden) 

Control of wind power station with variable speed. Small, 
12:30442 (R;SE;In Swedish) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 
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ARMP.-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 3, EPRI environmental 
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ARMP-02 documentation: Part 2, Chapter 6: CPM-2 computer 
code manual: Volume 2, User’s manual, 12:30490 (R;US) 
A-15 COMPOUNDS 
See BETA-W LATTICES 
ABANDONED SITES 
Geochemistry 


Geochemical investigation of UMTRAP designated site at 
Shiprock, New Mexico, 12:32049 (R;US) 
Manuals 
Closure of hazardous-waste surface impoundments (revised), 
12:31752 (R;US) 
Regulations 
RCRA (Resource Conservation and Recovery Act) guidance 
document land treatment. Technical report, 12:31781 (R;US) 
RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 


A-BOMB SURVIVORS 
Gene Mutations 
Evidence for increased somatic cell mutations at the 
glycophorin A locus in atomic bomb survivors, 12:31953 
(J;US) 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORBERS (SOLAR) 
See SOLAR ABSORBERS 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
Research Programs 
Potential capabilities at Los Alamos Meson Physics Facility to 
study nuclei far from stability, 12:31538 (BA;US) 
Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 
ACCELERATORS 


See also HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 


Artificial Intelligence 
An artificial intelligence approach to accelerator control 
systems, 12:31531 (R;US) 
Beam Bunching 
Relativistic klystron two-beam accelerator, 12:31505 (J;US) 
Beam Dynamics 
Lie-algebraic methods for treating lattice parameter errors in 
particle accelerators, 12:31507 (D;US) 
Design 
Construction of an electron accelerator of 20 KeV: application 
in the polymeric study, 12:31464 (R;BR;In Portuguese) 
Short rise time intense electron beam generator, 12:31482 
(P;US) 
Electrodes 
Energy dissipation on electrodes during high-voltage vacuum 
breakdown, 12:31554 (BA;US) 
Energy Losses 
Kinetic loss experiments on Mite, 12:31564 (BA;US) 
Energy Storage 
Energy dissipation on electrodes during high-voltage vacuum 
breakdown, 12:31554 (BA;US) 
Flashover 
Vacuum interface flashover with bipolar electric fields, 
12:31541 (BA;US) 
Kinetic Energy 
Kinetic loss experiments on Mite, 12:31564 (BA;US) 
Operation 
Short rise time intense electron beam generator, 12:31482 
(P;US) 
Performance 
Construction of an electron accelerator of 20 KeV: application 
in the polymeric study, 12:31464 (R;BR;In Portuguese) 
Pulse Generators 
SCREAMER - A single-line pulsed-power design tool, 
12:31563 (BA;US) 
S Codes 
SCREAMER - A single-line pulsed-power design tool, 
12:31563 (BA;US) 
Spark Gaps 
Compact, low jitter, triggered spark gap, 12:31562 (BA;US) 
Transformers 
Modification of the PROTO-II accelerator power flow for 
multi-purpose use, 12:31557 (BA;US) 
Trigger Circuits 
Compact, low jitter, triggered spark gap, 12:31562 (BA;US) 





ACCELERATORS 
Vacuum Systems 


Vacuum Systems 
Vacuum interface flashover with bipolar electric fields, 
12:31541 (BA;US) 
ACCIDENTAL INTAKE 
See ACCIDENTS 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
Risk Assessment 
Radiation field associated with Hiroshima and Nagasaki, 
12:30672 (BA;NL) 
ACCUMULATORS 
Economics 
Dimensioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
Energy Consumption 
Dimensioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
ACETALDEHYDE 
Combustion 
Effects of nonequimolar reactant flux on the oscillatory 
oxidation of acetaldehyde, 12:31336 (J;US) 
ACETIC ACID 
Removal 
Anaerobic fluid-bed treatment of coal conversion wastewater: 
Second quarterly technical progress report for the period 
November 16, 1986-February 15, 1987, 12:31820 (R;US) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETONE 
Precipitation 
Revised classical binary nucleation theory for aqueous alcohol 
and acetone vapors, 12:31252 (J;US) 
ACETYLACETONE 
Electron Spectroscopy 
Electron-impact spectroscopy of various diketone compounds, 
12:32129 (J;US) 
Electron-Molecule Collisions 
Electron-impact spectroscopy of various diketone compounds, 
12:32129 (J;US) 
ACETYLENE 
Combustion 
Gaseous fuel premixed flames: development of OH and H 
radicals concentrations measurement by IR and EPR 
spectroscopic techniques, 12:31332 (R;FR;In French) 
Photochemical Reactions 
High-temperature photochemistry kinetics study of the reaction 
of O(?P) atoms with acetylene from 290 to 1510 K, 12:31315 
(J;US) 
ACID CARBONATES 
Leaching 
Sources of acidity in some forested Udults, 12:31758 (J;US) 
ACID RAIN 
Deposition 
Acid deposition at elevated sites. A review, 12:31664 (R;GB) 
Diffusion 
Divergence and vorticity in the Rocky Mountain Plateau 
circulation, 12:31658 (R;US) 
Economic Impact 
Increase iz: socio-economic value of the fresh water fishery by 
reductions in the sulfur precipitation, 12:31805 (R;NO;In 
Norwegian) 
Environmental Effects 
Sources of acidity in some forested Udults, 12:31758 (J;US) 
Reviews 
Acid deposition at elevated sites. A review, 12:31664 (R;GB) 
Socio-Economic Factors 
Increase in socio-economic value of the fresh water fishery by 
reductions in the sulfur precipitation, 12:31805 (R;NO;In 
Norwegian) 
Tree Rings 
Tree-ring research in an integrated watershed study of acid- 
deposition effects. Research report (Final), 12:31678 (R;US) 
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ACTINIDE COMPOUNDS 
Dissolution 
Analytical applications of superacid dissolution of actinide and 
lanthanide substrates (HF-SbF;), 12:31199 (R;US) 
ACTINIDE NUCLEI 
See also NEPTUNIUM 236 
PLUTONIUM 238 
THORIUM 230 
THORIUM 232 
URANIUM 234 
URANIUM 235 
Isomeric Transitions 
Comments on nuclear physics for gamma-ray lasers, 12:32253 
(R;US) 
ACTINIDES 
See also AMERICIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 


Dissolution 

Analytical applications of superacid dissolution of actinide and 

lanthanide substrates (HF-SbF;), 12:31199 (R;US) 
ACTIVATED CARBON 
Production 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 1, 
Executive summary, 12:30347 (R;US) 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 2, 
Conceptual design, 12:30348 (R;US) 

ACTIVATION ANALYSIS 
Calibration Standards 

Determination of the k/sub 0/ factors by thermal neutron 

activation technique, 12:31201 (R;VN) 
Environment 

Use research reactors in environmental studies an appraisal of 

current practice, 12:31195 (R;MY) 
Sampling 

Instrumental neutron activation analysis of soil sample, 

12:31193 (R;MY) 
Testing 
Initial testing of a neutron activation analysis system by 
analysing standard reference materials, 12:31194 (R;MY) 
Uses 
Activation analysis with reactor neutrons, 12:31196 (R;MY) 
ACTUATORS 
Sensitivity 

Electrostatic discharge study of HMX actuators, 12:31622 

(R;US) 
Testing 
Electrostatic discharge study of HMX actuators, 12:31622 
(R;US) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE DIPHOSPHATE 
See ADP 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADHESIVES 

Design and development of laminated Fresnel lens parquet for 

point-focus PV systems, 12:30333 (R;US) 
ADP 
Biochemical Reaction Kinetics 

Radiation-induced stimulation of poly(ADP-ribose) synthesis 
by two strains of mouse lymphoma cells differing in 
radiation sensitivity, 12:31971 (BA;US) 

AEROSOL WASTES 
See also FLY ASH 
Maximum Permissible Concentration 

Occupational exposure to coke oven emissions from 1979-1983, 

12:32008 (J;US) 
AEROSOLS 
Air Pollution 

Surface aerosols at the Barrow GMCC (Geophysical 
Monitoring for Climatic Change) observatory: data from 
1976 through 1985. Data report, 12:31680 (R;US) 
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Chemical Analysis 
Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI,In Finnish) 
Computerized Simulation 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 
Monitoring 
Aerosol formation in non-radioactive species: Implications for 
the source term, 12:30643 (BA;US) 
Sampling 
Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI;In Finnish) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 


See also BAGASSE 
MANURES 


Anaerobic Digestion 
Biogas/biofertilizer business handbook (third edition), 12:30264 
(R;US) 
Carbonization 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Comminution 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Cutting 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Fermentation 
Upgrading of lignocellulosic materials by acetone-butanol 
fermentation: mixed culture of clostridium cellulolyticum 
and clostridium acetobutylicum, metabolism regulation of 
clostridium acetobutylicum on glucose and xylose, 12:30277 
(R;FR;In French) 
Gasification 
Bioenergy systems report, April 1986. Power from rice husks, 
12:30461 (R;US) 
Heat Treatments 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Power Generation 
Bioenergy systems report, April 1986. Power from rice husks, 
12:30461 (R;US) 
Thermochemical Processes 
Thermal conversion of biomass: progress and prospects, 
12:30270 (BA;US) 
Waste Product Utilization 
Ethanol and other motor fuels from agricultural products. 
Study of systems and products in the centre region, 12:30273 
(R;FR;In French) 
AGRICULTURE 
Electric Generators 
New methods to meet the energy demand in agriculture. Final 
report, 12:31004 (R;NO;In Norwegian) 
Energy Conservation 
Conservation projection, 12:30735 (R;US) 
Energy Consumption 
Investigation of total energy requirement in cattle fodder 
production, 12:31000 (R;NO) 
Method to compute the total energy requirement in cereal 
productions, 12:30999 (R;NO) 
Power Demand 
End-use forecasting models for the agricultural sector 
(RP2340-1), 12:30793 (RA;US) 
Technology Assessment 
Method to compute the total energy requirement in cereal 
productions, 12:30999 (R;NO) 
Water Pollution 
Abatement of nitrate pollution in groundwater and surface 
runoff from cropland using legume cover crops with no-till 
corn. Research report, 12:31803 (R;US) 
AIR 
Combustion Kinetics 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 


AIR POLLUTION 
Soll Chemistry 


Purification 

Development and characterization of oxidation catalysts for air 
purification. Contractor report, August 1984-September 
1985, 12:31663 (R;US) 

Sulfur Compounds 

Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 

AIR CONDITIONERS 
Load Management 
Customer acceptance of air conditioner cycling, 12:30845 
(RA;US) 
AIR FLOW 
Intake 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Acidification 

Tree-ring research in an integrated watershed study of acid- 

deposition effects. Research report (Final), 12:31678 (R;US) 
Bibliographies 

Collection and analysis of organic compounds in air: an 

annotated bibliography (1976-1986), 12:31683 (R;US) 
Biological Indicators 

Using a municipal ruderal ecosystem for testing chemicals for 

their environmental impact, 12:31998 (RA;DE;In German) 
Deposition 

Air pollutant deposition measurement on grassland ecosystems, 
12:31666 (RA;DE;In German) 

Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 

Environmental Effects 

Use of TMS/TM data for mapping of forest decline damage in 

the northeastern United States, 12:31668 (RA;US) 
Environmental Impacts 

Relative contribution of air pollutants from various sources to 
man and the environment. Final report - MIL 14, 12:31672 
(R;NO) 

Limiting Values 

Air pollution from incineration plant in Gjoevik (Norway), 

12:31029 (R;NO;In Norwegian) 
Manuals 

Guide to respiratory protection for the asbestos-abatement 

industry (revised). Final report, 12:31681 (R;US) 
Mathematical Models 

Contributions by Wave Propagation Laboratory to EPA's 
(Environmental Protection Agency's) complex-terrain 
model-development project. Technical memo, 12:31674 
(R;US) 

Description of UNAMAP (User's Network for Applied 
Modeling of Air Pollution) (Version 6). Environmental 
research brief, 12:31676 (R;US) 

Sensitivity analysis of the emission module of the "Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) 

Meteorology 

Megameter-scale atmospheric transport and dispersion: Final 

report, 12:31654 (R;US) 
Plumes 

Observations of plume dispersion in complex terrain by NOAA 
(National Oceanic and Atmospheric Administration) lidar 
during the 1984 full-scale plume study at Tracy Power Plant. 
Technical memo, 12:31673 (R;US) 

Pollution Sources 

Relative contribution of air pollutants from various sources to 
man and the environment. Final report - MIL 14, 12:31672 
(R;NO) 

Research Programs 

Soil protection as an integral part of environmental protection 

in Lower Saxony, 12:31735 (RA;DE;In German) 
Soil Chemistry 

Impact of a fluorine compound (NaF) on the nitrification 

process in the soil, 12:31997 (RA;DE;In German) 





AIR POLLUTION 
Sulfur Compounds 


Sulfur Compounds 

Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 

Toxicity 

H and Al ionic toxicity in seedlings of spruce and beech trees, 

12:31994 (RA;DE;In German) 
AIR POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 

pollutants at the source. 
Manuals 

Guide to respiratory protection for the asbestos-abatement 

industry (revised). Final report, 12:31681 (R;US) 
Reviews 

Progress in the prevention and control of air pollution in 1985. 

Final report, 12:31677 (R;US) 
AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 

Development and characterization of oxidation catalysts for air 
purification. Contractor report, August 1984-September 
1985, 12:31663 (R;US) 

Cost 

Technology for controlling emissions from power plants fired 

with fossil fuel, 12:29969 (R;CA) 
Reviews 

Progress in the prevention and control of air pollution in 1985. 

Final report, 12:31677 (R;US) 
Technology Assessment 

Technology for controlling emissions from power plants fired 

with fossil fuel, 12:29969 (R;CA) 
AIR POLLUTION MONITORING 
Data Analysis 

Surface aerosols at the Barrow GMCC (Geophysical 
Monitoring for Climatic Change) observatory: data from 
1976 through 1985. Data report, 12:31680 (R;US) 

Manuals 

Evaluation guidelines for toxic air emissions from land-disposal 
facilities: technical resource document for air emissions, 
monitoring, and control, 12:31679 (R;US) 

Guidance document for Subpart F air-emission monitoring - 
land-disposal toxic air emissions evaluation guideline, 
12:31675 (R;US) 

AIR QUALITY 

Progress in the prevention and control of air pollution in 1985. 

Final report, 12:31677 (R;US) 
Monitoring 

United States Department of Energy strategic petroleum 
reserve: Environmental monitoring report: Annual 1986, 
12:30092 (R;US) 

Radiation Monitoring 

Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 

Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 

Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 

AIRBORNE PARTICLES 

See PARTICULATES 
AIRBORNE PARTICULATES 

See PARTICULATES 
AIRCRAFT ACCIDENTS 

See ACCIDENTS 
AKM MUEHLEBERG REACTOR 

See MUEHLEBERG REACTOR 
AKM REACTOR 

See MUEHLEBERG REACTOR 
ALABAMA 

Geologic Deposits 

Genesis of base-metal sulfide deposits, Alabama Piedmont: 
Final report for the 1985-1986 SOMED [School of Mines 
and Energy Development] project year, 12:32034 (R;US) 


See RADIATION PROTECTION 
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ALASKA 
See also ALASKAN NORTH SLOPE 
Air Pollution Monitoring 
Surface aerosols at the Barrow GMCC (Geophysical 
Monitoring for Climatic Change) observatory: data from 
1976 through 1985. Data report, 12:31680 (R;US) 
Land Resources 
Development of land cover and terrain data bases for the 
Arctic National Wildlife Refuge, Alaska, using Landsat and 
digital terrain data, 12:31708 (RA;US) 
ALASKAN NORTH SLOPE 
Baseline Ecology 


Responses of herbivorous rodents to habitat disturbance on the 
North Slope of Alaska: Final report, July 1984 to 31 
December 1986, 12:31725 (R;US) 

Habitat 


Responses of herbivorous rodents to habitat disturbance on the 
North Slope of Alaska: Final report, July 1984 to 31 
December 1986, 12:31725 (R;US) 

ALBERTA 
Coal Mines 

Multiple block plane shear slope failure: Part I. Theoretical 
analysis, 12:29993 (R;CA) 

Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 

Multiple block plane shear slope failure: Part III. Sensitivity 
analysis, case histories and conclusions, 12:29995 (R;CA) 

ALCATOR DEVICE 
Current-Drive Heating 

High gain free electron laser for heating and current drive in 

the ALCATOR-C tokamak, 12:31379 (R;US) 
ALCOHOL FUELS 


Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
See also ETHANOL FUELS 
METHANOL FUELS 
Field Tests 


Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
Wear 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
ALCOHOLS 
See also ETHANOL 
METHANOL 
PROPANOLS 
Antiknock Ratings 


Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987, 
12:30274 (R;US) 

Chemical Preparation 
Catalyst for producing lower alcohols, 12:31270 (P;US) 
Oxidation 

Radiolytic oxidation of 1,2,4-benzenetriol. An application of 
time-resolved resonance Raman spectroscopy to kinetic 

studies of reaction intermediates, 12:31320 (J;US) 

Photochemical Reactions 
Photoinduced electron-transfer fragmentation of amino 

alcohols: stereochemical effects and connectivity between 
one- and two-electron events, 12:31308 (J;US) 

Radiolysis 
Radiolytic oxidation of 1,2,4-benzenetriol. An application of 

time-resolved resonance Raman spectroscopy to kinetic 
studies of reaction intermediates, 12:31320 (J;US) 

Redox Reactions 
Photoinduced electron-transfer fragmentation of amino 

alcohols: stereochemical effects and connectivity between 
one- and two-electron events, 12:31308 (J;US) 

Synthesis 
Optimum catalytic process for alcohol fuels from syngas: First 

quarterly technical progress report, January-March 1987, 
12:30275 (R;US) 
ALDEHYDES 
See also ACETALDEHYDE 
GLUCOSE 
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Tonization 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
CARBOXYLIC ACIDS 
ALGAE 
See also UNICELLULAR ALGAE 
Biological Radiation Effects 
Relationship between cellular response models and biochemical 
mechanisms, 12:31965 (BA;US) 
Immobilized Cells 
Immobilization of the algae botryococcus braunii in alginate 
gel and in polyurethane foam. Influence on the 
photosynthetic capacity and the hydrocarbon production, 
12:30260 (R;FR;In French) 
Radiation Injuries 
Relationship between cellular response models and biochemical 
mechanisms, 12:31965 (BA;US) 
ALGEBRA 
B Codes 
A proposal for a set of Level 3 Basic Linear Algebra 
Subprograms, 12:32408 (R;US) 
Workshop on the Level 3 BLAS, 12:32409 (R;US) 
Numerical Solution 
A proposal for a set of Level 3 Basic Linear Algebra 
Subprograms, 12:32408 (R;US) 
Parallel Processing 
Linear algebra on high-performance computers, 12:32441 
(BA;US) 
Vector Processing 
Linear algebra on high-performance computers, 12:32441 
(BA;US) 
ALGEBRAIC FIELD THEORY 
Group Theory 
Internal symmetry algebra of exactly integrable dynamic 
systems in quantum region, 12:32185 (R;SU;In Russian) 
Quantum Operators 
Internal symmetry algebra of exactly integrable dynamic 
systems in quantum region, 12:32185 (R;SU;In Russian) 
ALGORITHMS 
Evaluation 
SPRINT: The Systolic Processor with a Reconfigurable 
Interconnection Network of Transputers, 12:32429 (R;US) 
ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
RUBIDIUM COMPOUNDS 
Catalytic Effects 
Studies of metal/carbon surface chemistry: Reporting period 
September 1, 1986-November 30, 1986, 12:29937 (R;US) 
Propellants 
Pulsed hydrojet, 12:31085 (P;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
Catalytic Effects 
Studies of metal/carbon surface chemistry: Reporting period 
September 1, 1986-November 30, 1986, 12:29937 (R;US) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 


Fuel Additives 
Influence of alkaline-earth additives on soot and hydroxyl 
radicals in diffusion flames, 12:31327 (R;US) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKALINE PHOSPHATASE 
Code number 3.1.3.1. 


ALUMINIA 
Radioactive Waste Storage 


Biochemistry 
Synthesis of dihydrothymidine and thymidine glycol 5’- 
triphosphates and their ability to serve as substrates for 
Escherichia coli DNA polymerase I, 12:31844 (J;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also BUTENES 
Oxidation 


Observations regarding the mechanisms of O atom transfer 
from metal nitro ligands to oxidizable substrates, 12:31292 
(J;US) 

Photochemical Reactions 
Photoamidation of higher terminal olefins: reactor design 
considerations, 12:31302 (R;GB) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATES 
See ALCOHOLS 
ALLOY 800 
See INCOLOY 800 
ALLOYS 
See also ALUMINIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
STRONTIUM ALLOYS 


Corrosion Resistance 
Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 


Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 
Mechanical Properties 
Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 
Phase Studies 
White paper on ab initio theory of alloy phase stability, 
12:32290 (R;US) 
Stability 
White paper on ab initio theory of alloy phase stability, 
12:32290 (R;US) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA PARTICLES 
Emitted by nuclei. 
Biological Effects 
Dose-response curves and cell killing, 12:31966 (BA;US) 
ALPHA REACTIONS 
Inelastic Scattering 
Study of the giant multipole resonance decay in Zr by means 
of particle angular correlation measurements, 12:32219 
(R;DE;GE) 
Knock-Out Reactions 
Study of the giant multipole resonance decay in ®°Zr by means 
of particle angular correlation measurements, 12:32219 
(R;DE;GE) 
ALPHA-BEARING WASTES 
Radioactive Waste Disposal 
Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 
Radioactive Waste Storage 
Project B-589, 300 Area transuranic waste interim storage 
project engineering study, 12:30153 (R;US) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINIA 
See ALUMINIUM OXIDES 





ALUMINIUM 
Acoustic Measurements 
Microphone detected ionacoustic signal from metals, 12:32294 
(R;HU) 
Atom Transport 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Ecological Concentration 
Al-bond types and equilibria in the seeping water of acid soil, 
in the presence of organic constituents of the seeping water, 
12:31795 (RA;DE;In German) 
Speciation of hydroxy-aluminum solutions by wet chemical 
and aluminum-27 NMR methods, 12:31760 (J;US) 
Environmental Transport 
Effects of dissolved organic carbon and sulfate on aluminum 
mobilization in forest soil columns, 12:31759 (J;US) 
Etching 
Laser-controlled wet chemical etching for corrective trimming 
of thin films, 12:31118 (J;US) 
Laser-Radiation Heating 
Laser-controlled wet chemical etching for corrective trimming 
of thin films, 12:31118 (J;US) 
Luminescence 
Luminescence from irradiated solids, and radiation from 
immersed oscillating dipoles, 12:31097 (R;US) 
Phase Diagrams 
Oxidation-sulfidation behavior of Ni aluminide in oxygen-sulfur 
mixed-gas atmospheres, 12:31095 (R;US) 
Physical Radiation Effects 
Microphone detected ionacoustic signal from metals, 12:32294 
(R;HU) 
Soil Chemistry 
Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 
Speciation of hydroxy-aluminum solutions by wet chemical 
and aluminum-27 NMR methods, 12:31760 (J;US) 
Solubility 
Effects of dissolved organic carbon and sulfate on aluminum 
mobilization in forest soil columns, 12:31759 (J;US) 
Thermal Conductivity 
Thermal conductance of pressed aluminum and stainless steel 
contacts at liquid helium temperatures, 12:31105 (R;US) 
ALUMINIUM 27 TARGET 
Helium 3 Reactions 
Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 
Pion Plus Reactions 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Crack Propagation 
Effect of notches on fatigue crack growth, 12:31101 (R;DE) 
ALUMINIUM ARSENIDES 
Phonons 
Imaging of acoustic phonon stop bands in superlattices, 
12:31174 (J;US) 
ALUMINIUM BASE ALLOYS 
Grain Boundaries 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 
Melting Points 
Measurements of melting temperatures of quasicrystalline Al- 
Mn phases, 12:31115 (J;US) 
Strains 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 
Symmetry 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 
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ALUMINIUM COMPLEXES 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Photochemistry 
Sequential biphotonic processes: photochemical reactivity of 
phthalocyanine radicals, 12:31316 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM ARSENIDES 


ALUMINIUM HYDRIDES 
ALUMINIUM OXIDES 


Soil Chemistry 

Aluminium types in surface material of acid forest soils, 

12:31741 (RA;DE;In German) 
ALUMINIUM HYDRIDES 
Configuration Interaction 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Molecular Structure 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Wave Functions 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

ALUMINIUM OXIDES 
Combustion Kinetics 

The effects of reactor core-simulant aerosols on hydrogen/air 

combustion, 12:30640 (BA;US) 
Crack Propagation 

[The mechanical behavior of surface modified ceramics]: 

Progress report, 12:31124 (R;US) 
Fatigue 

Development and characterization of whisker-toughened oxide 
ceramics, 12:31062 (RA;US) 

Tensile cyclic fatigue of alumina at room and elevated 
temperatures, 12:31052 (RA;US) 

Fracture Properties 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Zirconia toughened ceramics for application in ceramic 
technology for Advanced Heat Engine Project, 12:31061 
(RA;US) 

Tonic Conductivity 

Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 

Josephson Junctions 

Low-frequency excess noise in Nb-AlzO3s-Nb Josephson tunnel 

junctions, 12:31362 (J;US) 
Mechanical Properties 

Transformation toughened alumina with improved strength at 

elevated temperatures, 12:31063 (RA;US) 
Microstructure 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Phase Studies 

Characterization of MgO-LizO-Al:Os-SiO2 glasses for use as 

brazing materials, 12:31155 (R;US) 
Production 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 
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Sputtering 

Ambient pressure effects on the sputter particle distribution of 

insulating materials, 12:32295 (R;US) 
Stresses 

Transformation toughened alumina with improved strength at 

elevated temperatures, 12:31063 (RA;US) 
Tensile Properties 

Tensile cyclic fatigue of alumina at room and elevated 

temperatures, 12:31052 (RA;US) 
Transition Temperature 

Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 
Biological Effects 

Analyzing heat and water budgets in stochastic environments 
(Colias, Sarracenia purpurea), 12:31990 (RA;US) 

Growth and reproduction potential of cold blooded and warm 
blooded animals at different latitudes and altitudes: models, 
lab and field tests, 12:31987 (RA;US) 

Interface between the biophysical ecology and the population 
ecology of ectotherms (Sceloporus merriami), 12:31989 
(RA;US) 

Verification of behavioral components of energetic models 
(Pseudemys scripta), 12:31988 (RA;US) 

AMERICIUM 
Oxidation 

Rates of oxidation of selected actinides by Clep, 12:31325 
(J;US) 

Radioecological Concentration 

Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 

Solubility 

Actinide solubilities and speciation in a repository 

environment, 12:31812 (R;CH) 
AMIDES 
Isomerization 

Proton-transfer spectroscopy of benzanilide. The amide-imidol 

tautomerism, 12:31307 (J;US) 
Photochemical Reactions 

Proton-transfer spectroscopy of benzanilide. The amide-imidol 

tautomerism, 12:31307 (J;US) 


See also ANILINE 
BENZIDINE 
MORPHOLINES 
RHODAMINES 


Adsorption 
Solid-state NMR study of acid sites in zeolite Y using ammonia 
and trimethylamine as probe molecules, 12:31265 (J;US) 
Chemical Reactions 
Clusters containing carbene ligands. 1. Novel transformations 
of carbene ligands at multinuclear metal sites. a-activation of 
C-H and S-C bonds in carbene containing thiolatotrisomium 
carbonyl cluster compounds, 12:31276 (J;US) 
Mass Transfer 
Transport of penetrants in the macromolecular structure of 
coals. 6. Amine transport mechanisms, 12:29920 (J;US) 
Sorption 
Transport of penetrants in the macromolecular structure of 
coals. 6. Amine transport mechanisms, 12:29920 @J;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 

AMINOBENZENE 
See ANILINE 

AMINOGLYCIDES 
See AMINES 


ANILINE 
Thermodynamic Properties 


AMMETERS 


Method and apparatus for measuring low currents in 
capacitance devices, 12:31423 (P;US) 


AMMINES 
Photolysis 
Direct observation of metal-to-ligand charge-transfer (MLCT) 
excited states of pentaammineruthenium(II) complexes, 
12:31305 (J;US) 
AMMONIA 
Adsorption 
Solid-state NMR study of acid sites in zeolite Y using ammonia 
and trimethylamine as probe molecules, 12:31265 (J;US) 
Chemical Reaction Kinetics 
Kinetics of gas phase metal ions, 12:31291 (BA;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
AMMONIUM COMPOUNDS 
Electrophoresis 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
Mass Spectroscopy 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
Separation Processes 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
ANALOG RESONANCES 
See RESONANCE 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANEMIAS 
Etiology 
Malarial dyserythropoiesis: a possible role for interleukin 1?, 
12:31905 (RA;US) 
ANEMOMETERS 
Design 
Four spot laser anemometer and optical access techniques for 
turbine applications, 12:31610 (R;US) 
Mechanical Structures 
Flow distortion around a model of the West Sole ‘A’ platform, 
12:30430 (R;GB) 
Report on the West Sole wind structure project 1986, 12:30429 
(R;GB) 
Offshore Platforms 
Flow distortion around a model of the West Sole ‘A’ platform, 
12:30430 (R;GB) 
Report on the West Sole wind structure project 1986, 12:30429 


See BIOMEDICAL RADIOGRAPHY 
ANGULAR MOMENTUM 
See also ORBITAL ANGULAR MOMENTUM 
Momentum Transfer 
The correlation of linear momentum and angular momentum 
transfer in the reactions of 310 MeV ‘°C with Sm, 
12:32226 (R;US) 
ANILINE 
Magnetic Susceptibility 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies (Propyl-, 
pentyl-, and heptylbicyclo-hexylcarbonitriles, p- 
ethoxybenzylidene-p-butylaniline (EBBA)), 12: 31268 (J;US) 
Nuclear Magnetic Resonance 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies (Propyl-, 
pentyl-, and heptylbicyclo-hexylcarbonitriles, p- 
ethoxybenzylidene-p-butylaniline (EBBA)), 12: 31268 (J;US) 
Thermodynamic Properties 
Thermodynamics of molecular interactions in model coal 
liquids. 1. AG®, AH®, and AS° values for the interactions 
among m-cresol, quinoline, and aniline in decane at 25 C, 
12:29959 (J;US) 





ANIMAL CELLS 
Biological Radiation Effects 


ANIMAL CELLS 
Includes human cells. 


See also CHO CELLS 
SOMATIC CELLS 
THYROID CELLS 
TUMOR CELLS 


Biological Radiation Effects 

Ataxia telangiectasia: LET dependence of cellular inactivation, 
12:31960 (BA;US) 

Relationship between cellular response models and biochemical 
mechanisms, 12:31965 (BA;US) 

Biological Repair 

Ataxia telangiectasia: LET dependence of cellular inactivation, 

12:31960 (BA;US) 
Enzyme Activity 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Genetic Radiation Effects 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Radiation Injuries 

Relationship between cellular response models and biochemical 

mechanisms, 12:31965 (BA;US) 
Radiosensitivity 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Ataxia telangiectasia: LET dependence of cellular inactivation, 
12:31960 (BA;US) 

Survival Curves 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

ANIMALS 
Energy Budgets 

Analyzing heat and water budgets in stochastic environments 
(Colias, Sarracenia purpurea), 12:31990 (RA;US) 

Biophysical modeling of animal energetics: its importance for 
understanding abiotic constraints on animals in their 
environments, 12:31986 (RA;US) 

Growth and reproduction potential of cold blooded and warm 
blooded animals at different latitudes and altitudes: models, 
lab and field tests, 12:31987 (RA;US) 

Time series analysis for ecological data, 12:31991 (RA;US) 

Growth 

Growth and reproduction potential of cold blooded and warm 
blooded animals at different latitudes and altitudes: models, 
lab and field tests, 12:31987 (RA;US) 

Habitat 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31786 
(R;NO;In Norwegian) 

Physiology 

Biophysical modeling of animal energetics: its importance for 
understanding abiotic constraints on animals in their 
environments, 12:31986 (RA;US) 

ion 


Growth and reproduction potential of cold blooded and warm 
blooded animals at different latitudes and altitudes: models, 
lab and field tests, 12:31987 (RA;US) 

ANIONS 
See also HYDROGEN IONS 1 MINUS 
Ton Sources 
Negative ion source, 12:32140 (P;US) 
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ANODES 
Electric Currents 
Current oscillations observed within the limiting current 
plateau for iron in sulfuric acid, 12:30685 (J;US) 
Oscillations 
Current oscillations observed within the limiting current 
plateau for iron in sulfuric acid, 12:30685 (J;US) 
ANTARCTICA 
Ice Caps 
Ice sheet topography and internal characteristics from 
microwave and radar measurements, 12:32023 (RA;US) 
Land Resources 
Airborne observations of polarization and photometry of 
terrestrial surfaces, 12:31722 (RA;US) 
ANTENNAS 
Computerized Simulation 
Enhancements and limitations of the code NEC [Numerical 
Electromagnetics Code] for modeling electrically small 
antennas, 12:31418 (R;US) 
NEC-HYBRID user's guide, 12:31417 (R;US) 
ANTHRACENE 
Chemical Preparation 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Reactions 
Synthesis and reactivity of [(eta5-C;R;)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Conformational Changes 
Conformational analysis of 9,10-dihydroanthracenes. Molecular 
mechanics calculations and '*C NMR, 12:31284 (J;US) 
Ion Microprobe Analysis 
Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 
Ionization 
Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 
Mass Spectroscopy 
Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 
Molecular Structure 
Conformational analysis of 9,10-dihydroanthracenes. Molecular 
mechanics calculations and 4*C NMR, 12:31284 (J;US) 
Nuclear Magnetic Resonance 
Conformational analysis of 9,10-dihydroanthracenes. Molecular 
mechanics calculations and 4*C NMR, 12:31284 (J;US) 
ANTIBODIES 
See also MONOCLONAL ANTIBODIES 
Purification 
One-step purification of mouse monoclonal antibodies from 
ascites fluid by hydroxylapatite chromatography, 12:31850 
(J;NL) 
ANTIGENS 
Electrophoresis 
Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:31824 (RA;AT) 
Structural Chemical Analysis 
Analysis of the antigenic structure and mode of regulation of a 
differentiation antigen on the surface of normal and 
malignant human mammary epithelial cells, 12:31839 


See SPACE WEAPONS 
ANTIMONY FLUORIDES 
Solvent Properties 
Analytical applications of superacid dissolution of actinide and 
lanthanide substrates (HF-SbF;), 12:31199 (R;US) 
ANTIMUONS 


See MUONS PLUS 
ANTINEOPLASTIC DRUGS 
See also MISONIDAZOLE 





93S / ERA-12/15 


Toxicity 

Pulmonary toxicity of cytostatic drugs: cell kinetics, 12:31857 
(J;US) 

ANTIPROTON-NEUTRON INTERACTIONS 
Annihilation 
Evidence of Q?Q-bar? mesons in p-barn annihilations and yy 
reactions, 12:32167 (J;US) 

ANTIPROTONS 

Atom Collisions 

K-shell ionization by antiprotons, 12:32118 (R;DE) 
ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 

APARTMENT BUILDINGS 

Energy Conservation 

Financing multifamily energy conservation private funding for 
energy loans, 12:30864 (RA;US) 

Energy Consumption 
Energy consumption and energy billing in apartments, 
12:30901 (RA;US) 

APIS MELLIFERA 

See BEES 
APLASTIC ANEMIA 

See ANEMIAS 
APOLIPOPROTEINS 

Structural Chemical Analysis 
Al/Milano HDL particles, 12:31826 (RA;US) 

APPALACHIA 

The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 

Natural Gas Deposits 
Disturbed zones, lateral ramps, basement block faults, and gas 
occurrences in central Appalachians, 12:30097 (RA;US) 
APPLIANCES 
See ciso ELECTRIC APPLIANCES 
OVENS 
STOVES 
Control Systems 

Evaluation of single-board microcontroller suitable for rapid 

prototyping, 12:32419 (R;US) 
Energy Consumption 

Seasonality of non-heating consumption: a study based on 

submeter data, 12:30876 (RA;US) 
Energy Efficiency 

Analysis of federal appliance energy efficiency standards, 
12:30937 (RA;US) 

Effects of utility incentive programs for appliances on the 
energy efficiency of newly purchased appliances, 12:30840 
(RA;US) 

Energy efficiency choice in the purchase of residential 
appliances, 12:30908 (RA;US) 

Why is it so hard to sell savings as a reason for energy 
conservation, 12:30841 (RA;US) 

AQUATIC ECOSYSTEMS 
Disease Vectors 
Vector control activities: Fiscal Year, 1986, 12:31788 (R;US) 
AQUIFERS 
Heat Storage 

Three-dimensional heat transfer in an aquifer. A simulation 

model, 12:30675 (R;FI;In Finnish) 
Heat Transfer 
Three-dimensional heat transfer in an aquifer. A simulation 
model, 12:30675 (R;FI;In Finnish) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARAMIDS 
Lifetime 

Dispersion in fiber lifetime under load (Kevlar), 12:31169 

(R;US) 
Mechanical Properties 
Dispersion in fiber lifetime under load (Kevlar), 12:31169 
(R;US) 
ARC FURNACES 
Emission Spectroscopy 
Plasma studies in vacuum arc remelting, 12:31108 (R;US) 


ARCTIC REGIONS 
Air Pollution 
Long range transport of polycylorinated hydrocarbons to the 
Arctic, 12:31671 (R;NO) 
Natural Gas Deposits 
Arctic and offshore research: Technology status report, 
12:30054 (R;US) 
Petroleum Deposits 
Arctic and offshore research: Technology status report, 
12:30054 (R;US) 
Resource Development 
Arctic and offshore research: Technology status report, 
12:30054 (R;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
Biomass Plantations 
Development of a multisource crop monitoring system in the 
Pradera Pampeana, Argentina, 12:31710 (RA;US) 
Estimating wheat cultivated area within large productivity 
region in Argentina using Landsat data, 12:31711 (RA;US) 
Summer crop identification through multitemporal analysis and 
digital processing, 12:31719 (RA;US) 
ARGON 
Atom-Atom Collisions 
Time resolved spectroscopy of xenon excimers excited by 
synchrotron radiation, 12:32143 (J;US) 
Breakdown 
Statistical distribution of breakdown voltages in rep-rate spark 
gaps, 12:31186 (BA;US) 
Chemical Reaction Kinetics 
Diagnostic studies of the flow dynamic effect on rate 
coefficients obtained with a selected ion flow tube, 12:31226 
(BA;US) 
Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Hydraulics 
Diagnostic studies of the flow dynamic effect on rate 
coefficients obtained with a selected ion flow tube, 12:31226 
(BA;US) 
Photoionization 
Multiphoton ionization spectra and tunable fifth-harmonic 
production near five-photon resonances in Xe and Ar, 
12:32126 (J;US) 
ARGON IONS 
Ton-Ion Collisions 
Electron-loss cross sections in symmetric multicharged-ion 
collisions, 12:32138 (J;US) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 
Pope, Arkansas, USA 
Control Elements 
Fuel integrity consequences of a misaligned control rod 
incident: Final report, 12:30495 (R;US) 
Fuel Elements 
Fuel integrity consequences of a misaligned control rod 
incident: Final report, 12:30495 (R;US) 
ARMS CONTROL 
Strategic defense, deterrence, and arms control. Professional 
paper, 12:31086 (R;US) 
Decision Making 
Friction in the development of arms control policy. Research 
report, 12:31088 (R;US) 
Political Aspects 
Arms control in the Korean peninsula. Research report, 
12:31089 (R;US) 
Friction in the development of arms control policy. Research 
report, 12:31088 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 





AROMATICS 
Political Aspects 


BENZENE 

BENZIDINE 

CONDENSED AROMATICS 

PHENOLS 

POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 


Chemical Preparation 
[Peroxotetraphenylporphinato}manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Dual emission from an ortho-metalated Ir(III) complex, 
12:31279 (J;US) 
Chemical Reaction Kinetics 
Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 
Crystal Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Electronic Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Excited States 
Dual emission from an ortho-metalated Ir(IIT) complex, 
12:31279 (J;US) 
Ion Microprobe Analysis 
Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 
Isomerization 
Proton-transfer spectroscopy of benzanilide. The amide-imidol 
tautomerism, 12:31307 (J;US) 
Mass Spectroscopy 
Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 
Photochemical Reactions 
Proton-transfer spectroscopy of benzanilide. The amide-imidol 
tautomerism, 12:31307 (J;US) 
ARRAY PROCESSORS 
Flexible and high-quality software on a multiprocessor 
computer system controlling a research flight simulator, 
12:31413 (R;US) 
Computer Architecture 
Automated problem mapping: the Crystal run-time system. 
Research report, 12:32404 (R;US) 
Parallel Processing 
Automated problem mapping: the Crystal run-time system. 
Research report, 12:32404 (R;US) 
Compile-time partitioning and scheduling of parallel programs, 
12:32405 (R;US) 
Linear algebra on high-performance computers, 12:32441 
(BA;US) 
Partitioning parallel programs for macro-data flow, 12:32406 
(R;US) 
Some new ideas for parallel algorithms on vector - and multi- 
processors, 12:32440 (BA;US) 
Vector Processing 
Linear algebra on high-performance computers, 12:32441 
(BA;US) 
ARSENIC 
Coprecipitation 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
Distribution 
Arsenic distributions in a geothermal plant: new experimental 
results, 12:30419 (RA;US) 
Monitoring 
Assessment of potential environmental impacts from using 
geothermal condensate for cooling water at the 1OMW 
Salton Sea geothermal pilot plant, 12:30379 (RA;US) 
Removal 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
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ARTERIOSCLEROSIS 
Biological Models 

Abnormalities of blood platelets in rabbits with dietary 

hypercholesterolemia and atherosclerosis, 12:31903 (RA;US) 
Diagnosis 

Imaging and monitoring of human atherosclerotic lesions with 

radiolabelled platelets, 12:31881 (RA;ZA) 
Pathogenesis 

Abnormalities of blood platelets in rabbits with dietary 
hypercholesterolemia and atherosclerosis, 12:31903 (RA;US) 

Kinetics and sites of sequestration of platelets in arterial 
disease, 12:31872 (RA;ZA) 

ARTHROPODS 
Basal Metabolism 
Field testing of bioenergetic models, 12:31862 (RA;US) 
Energy Budgets 
Field testing of bioenergetic models, 12:31862 (RA;US) 
ARTIFICIAL INTELLIGENCE 
Uses 

An artificial intelligence approach to accelerator control 

systems, 12:31531 (R;US) , 
ASBESTOS 
Air Pollution 

Guide to respiratory protection for the asbestos-abatement 

industry (revised). Final report, 12:31681 (R;US) 
Air Pollution Abatement 

Guide to respiratory protection for the asbestos-abatement 

industry (revised). Final report, 12:31681 (R;US) 
Respirators 
Guide to respiratory protection for the asbestos-abatement 
industry (revised). Final report, 12:31681 (R;US) 
ASHES 
See also FLY ASH 
Absorption Spectroscopy 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Chemical Composition 

Coal ash deposition, interaction with metal substrates and 
deposit build up: Fourth quarterly report, February 26 to 
May 25, 1987, 12:30016 (R;US) 

Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 

Chemical Properties 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Corrosive Effects 

Coal ash deposition, interaction with metal substrates and 
deposit build up: Fourth quarterly report, February 26 to 
May 25, 1987, 12:30016 (R;US) 

Deposition 

Coal ash deposition, interaction with metal substrates and 
deposit build up: Fourth quarterly report, February 26 to 
May 25, 1987, 12:30016 (R;US) 

Emission Spectroscopy 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Materials Handling Equipment 

Feasibility of recirculating bottom ash transport water in coal- 

fuelled power generating stations, 12:30472 (R;CA) 
Materials Recovery 

EPRI coal ash utilization research, 12:29979 (BA;GB) 

Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 

Melting Points 

Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 

Multi-Element Analysis 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
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Quantitative Chemical Analysis 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
Solubility 
Solubility of coal ash in water, 12:30028 (R;FI;In Finnish) 
Volatile Matter 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
Waste Disposal 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Recommendations of the working groups, 12:30039 (BA;GB) 
Waste Product Utilization 
EPRI coal ash utilization research, 12:29979 (BA;GB) 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Recommendations of the working groups, 12:30039 (BA;GB) 
X-Ray Fluorescence Analysis 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
ASPHALTS 
Research Programs 
Western Research Institute: Research investigations in oil 
shale, tar sand, underground coal gasification, advanced 
process technology, asphalt research, April 1983-September 
1986: Volume 1, Final report, 12:30115 (R;US) 
ASTROPHYSICS 
Nuclear Physics 
Nuclear astrophysics data base, 12:32198 (R;US) 
ATHEROSCLEROSIS 
See ARTERIOSCLEROSIS 
ATLANTIC 
See also NORTH SEA 
Radium 226 
Radium 226 in the deep north-eastern Atlantic Ocean, 12:31809 
(R;DE;In German) 
ATMOSPHERIC CHEMISTRY 
Meetings 
Space opportunities for tropospheric chemistry research, 
12:31670 (R;US) 
ATOM COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


Inner-Shell Ionization 
K-shell ionization by antiprotons, 12:32118 (R;DE) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 
Photoionization 
L-subshell state-to-state photoionization cross sections for the 
carbon isoelectronic sequence, 12:32132 (J;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMKI CYCLOTRON 
See DEBRECEN CYCLOTRON 
ATOMKRAFTWERK MUEHLEBERG 
See MUEHLEBERG REACTOR 
ATOMS 
Binding Energy 
Resource note: Theoretical atomic-electron binding energies, 
12:32139 (J;US) 
Dirac Equation 
Finite-basis-set approach to the Dirac equation for atoms in a 
Dirac-Fock-Slater potential, 12:32125 (J;US) 
Electromagnetic Interactions 
Quantum theory of an atom near partially reflecting walls, 
12:32127 (J;US) 


AUTOMOTIVE FUELS 
Fuel Consumption 


Electronic Structure 
Finite-basis-set approach to the Dirac equation for atoms in a 
Dirac-Fock-Slater potential, 12:32125 (J;US) 
Molecular Models 
Comment on "Molecular description of two-electron atoms”, 
12:32135 (J;US) 
Spectral Reflectance 
Quantum theory of an atom near partially reflecting walls, 
12:32127 (J;US) 
Two-Body Problem 
Comment on "Molecular description of two-electron atoms”, 
12:32135 (J;US) 
ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Enzyme Activity 
Fractionation of DNA metabolic proteins of Saccharomyces 
cerevisiae by DNA cellulose chromatography: SSB-1, SS- 
DNA dependent ATPase, DNA polymerase, DNA primase, 
topoisomerase I, and resolvase, 12:31834 (RA;US) 
ATTACHED GREENHOUSES 
Energy Efficiency 
Influence of differently orientated conservatories on the heat 
energy consumption of one-family-houses - comparative 
measurements with twin-houses under natural climatic 
conditions, 12:30353 (RA;US) 
ATTICS 
Humidity Control 
Humidity in attics - sources and control methods, 12:30875 


Lima, Buenos Aires, Argentina 
IAEA Safeguards 
Text of the Agreement of 15 July 1981 between Argentina and 
the Agency for the application of safeguards in connection 
with contracts concluded between the Comision Nacional de 
Energia Atomica Argentina and the Kraftwerk Union AG 
(Federal Republic of Germany) for the supply of the Atucha 
II nuclear power plant, 12:30218 (R;XA) 
AURORAE 
Infrared Radiation 
Models of infrared auroral structures. Final report, 1 
December 1982-1 October 1985, 12:32104 (R;US) 
AURORAL ZONES 
Electric Fields 
IMF b/sub y/ control of ionization and electric fields 
measured by the Sondrestrom radar, 12:32106 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Fuel Cans 
Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 
Pipes 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Reactor Materials 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Ultrasonic Testing 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
AUSTRALIA 
See also VICTORIA 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
AUTOMOTIVE FUELS 
Energy Conservation 
Implementation of fuel-cost reduction measures in Costa Rican 
private bus and taxi fleets. Final report, 12:30987 (R;US) 
Evaluation 
Gverview of DOE alternative fuels program, 12:31044 
(RA;US) 
Fuel Consumption 
Evaluation of policies influencing road-transport-fuel 
consumption in developing countries, 12:30811 (R;US) 





AUTOMOTIVE FUELS 
Solid Fuels 


Solid Fuels 
Solid fuels as engine fuels, 12:31072 (R;FI;In Finnish) 
AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY WATER SYSTEMS 


Effectiveness of auxiliary spray in a pressurizer scaled from a 
pressurized water reactor, 12:30634 (BA;US) 
AVALANCHE MULTIPLICATION 
See TOWNSEND DISCHARGE 
AZIDES 
For inorganic compounds only. For organic azides, use AZIDO 
COMPOUNDS. 
Radiolysis 
Redox potential of the azide/azidyl couple, 12:31296 (J;US) 
Redox Potential 
Redox potential of the azide/azidyl couple, 12:31296 (J;US) 


Chemical Preparation 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PFe (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Reactions 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PFe (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 


BACILLUS 
Biological Pathways 
[The respiratory chain of alkalophilic bacteria]: Progress 
report, 7-01-86 to 2-23-87, 12:31823 (R;US) 
BACKFILLING 
Simulation 
Performance of concrete backfilling materials for shafts and 
tunnels in rock formations. Volume 2: mathematical 
modelling, 12:30149 (R;FR) 
BACTERIA 


See also BACILLUS 
ESCHERICHIA COLI 
RHODOPSEUDOMONAS 


Protein Structure 
Resonance Raman spectra of the [2Fe-2S] clusters of the 
Rieske protein from thermus and phthalate dioxygenase from 
pseudomonas, 12:31278 (J;US) 
BAFFLES 
Performance 
Mass balance, heat balance and efficiency of the TNO-AFBB. 
Report on the experiments RO97-R102, 12:30024 (R;NL;DU) 
BAG MODEL 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
BAGASSE 
Power Generation 
Bioenergy systems report. Special issue: cane energy systems, 
12:30309 (R;US) 
BALANCE (ENERGY) 
See ENERGY BALANCE 
BALLASTS 
Performance 
The effects of fixture type and HVAC integration on 
fluorescent lamp/ballast performance, 12:30959 (R;US) 
BALLISTIC MISSILE DEFENSE 
Strategic defense initiative impacts on manned Mars missions, 
12:31567 (RA;US) 
Strategic defense, deterrence, and arms control. Professional 
paper, 12:31086 (R;US) 
Space Weapons 
Battle management in space. Research report, 12:31631 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
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BARIUM 
Computerized Simulation 
A mechanistic model for Sr and Ba release from severely 
damaged fuel, 12:30645 (BA;US) 
BARIUM 128 
Angular Momentum 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
High Spin States 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
BARIUM 130 
Angular Momentum 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
High Spin States 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
BARIUM COMPOUNDS 
See also BARIUM OXIDES 
Isotopic Exchange 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
Superconductivity 
Superconductivity near 90 K in the Lu-Ba-Cu-O system, 
12:31139 (J;US) 
Transition Temperature 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
BARIUM OXIDES 
Crystal Structure 
High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 
Current Density 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Phase Diagrams 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Stoichiometry 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Superconductivity 
High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Transition Temperature 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAYS 
Remote Sensing 
Study of the marine and intertidal zones of the Bay Mont Saint 
Michel using SPOT simulation, 12:31791 (RA;US;FR) 
BEAGLES 
Biological Radiation Effects 
Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 
Life Span 
_ Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 
BEAM DYNAMICS 
Lie-algebraic methods for treating lattice parameter errors in 
particle accelerators, 12:31507 (D;US) 
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Research 
Particle dynamics in a wave with variable amplitude: Annual 
progress report for period August 1, 1986-July 31, 1987, 
12:31491 (R;US) 
BEAM INJECTION 
Brightness 
Beam quality of the ATA [Advanced Test Accelerator] 
injector, 12:31536 (R;US) 
BEAM MONITORING 
On-Line Measurement Systems 
Superhilac real-time velocity measurements, 12:31500 (R;US) 
BEAM MONITORS 
See also BEAM SCANNERS 
Charge-Coupled Devices 
A CCD [charge coupled device] beam profile monitor for 14.6 
GeV/amu **O ions, 12:31569 (R;US) 
Recording Systems 
IBCM: Internal Bunch Coordinate Monitor, 12:31489 (R;US) 
BEAM OPTICS 
Computerized Control Systems 
The Argonne beamline-B telescope control system: A study of 
adaptability, 12:31529 (R;US) 
BEAM SCANNERS 
Power Supplies 
A raster scanning power supply system for controlling 
relativistic heavy ion beams at the Bevalac Biomedical! 
Facility, 12:31899 (R;US) 
BEAM-PLASMA SYSTEMS 
Electron Density 
Anomalous electron heating and energy balance in an ion beam 
generated plasma, 12:32335 (R;US) 
Electron Temperature 
Anomalous electron heating and energy balance in an ion beam 
generated plasma, 12:32335 (R;US) 
Emission Spectra 
Popuiation inversions in ablation plasmas generated by intense 
electron beams. Annual report, 1 November 1985-1 
November 1986, 12:32144 (R;US) 
Energy Balance 
Anomalous electron heating and energy balance in an ion beam 
generated plasma, 12:32335 (R;US) 
Plasma Heating 
Obtaining hot electron plasmas in a two-stage beam-plasma 
system, 12:32334 (R;SU;In Russian) 
Plasma Production 
Obtaining hot electron plasmas in a two-stage beam-plasma 
system, 12:32334 (R;SU;In Russian) 
BEAUFORT SEA 
Cetaceans 
Bowhead whale behavior in relation to seismic exploration, 
Alaskan Beaufort Sea, Autumn 1981. Study report (Final), 
12:30079 (R;US) 
BEAUTY PARTICLES 
Particle Production 
Study of the chi/sub b/ states in exclusive radiative decay of 
the Y(2S), 12:32160 (R;NL) 
BEAVER VALLEY-2 REACTOR 
Shippingport, Pennsylvania, USA 
Reactor Safety 
Safety evaluation report related to the operation of Beaver 
Valley Power Station, Unit 2 (Docket No. 50-412), 12:30606 
(R;US) 
BEES 
Classification 
Use of DNA restriction fragment length polymorphisms for 
the identification of honeybee races, 12:31842 (RA;US) 
DNA Sequencing 
Use of DNA restriction fragment length polymorphisms for 
the identification of honeybee races, 12:31842 (RA;US) 
BEETS 
See also SUGAR BEETS 
Fermentation 
Upgrading of lignocellulosic materials by acetone-butanol 
fermentation: mixed culture of clostridium cellulolyticum 
and clostridium acetobutylicum, metabolism regulation of 
clostridium acetobutylicum on glucose and xylose, 12:30277 
(R;FR;In French) 


BERYLLIUM 9 
Hypernuciei 


Preservation 


Measurement and testing program for the conservation of 
Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
BELGIAN REACTOR 1 
See BR-1 REACTOR 
BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELLEFONTE-1 REACTOR 
Scottsboro, Alabama 
Reactor Core Disruption 
The possibility of local detonations during degraded-core 
accidents in the Bellefonte Nuclear Power Plant, 12:30613 
(R;US) 
BELLEFONTE-2 REACTOR 
Scottsboro, Alabama 
Reactor Core Disruption 
The possibility of local detonations during degraded-core 
accidents in the Bellefonte Nuclear Power Plant, 12:30613 
(R;US) 
BENTONITE 
Swelling 
Swelling thermodynamics of the systems water-bentonite, 
water-metabentonite and water-illite, 12:30165 (R;CH;In 
French) 
BENZENE 
Carcinogenesis 
Benzene hematotoxicity and leukemogenesis, 12:32010 (J;DE) 
Oxidation 
Radiolytic oxidation of 1,2,4-benzenetriol. An application of 
time-resolved resonance Raman spectroscopy to kinetic 
studies of reaction intermediates, 12:31320 (J;US) 
Photoionization 
Photoexcited charge pair escape and recombination: Progress 
report, August 1, 1986 to April 1, 1987, 12:31300 (R;US) 
Radiolysis 
Radiolytic oxidation of 1,2,4-benzenetriol. An application of 
time-resolved resonance Raman spectroscopy to kinetic 
studies of reaction intermediates, 12:31320 (J;US) 
BENZIDINE 
Photoionization 
Electron spin resonance and electron spin echo modulation 
studies of N,N,N’,N’-tetramethylbenzidine photoionization in 
sodium dodecyl] sulfate micelles: structural effects of alcohol 
addition, 12:31312 (J;US) 
BENZOPYRENE 
Phosphorescence 
Laser-induced room-temperature phosphorescence detection of 
benzo[a]pyrene-DNA adducts, 12:31210 (J;US) 
BENZOPYRROLES 
See INDOLES 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERYLLIUM 
Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Electronic Structure 
Multiconfiguration Hartree-Fock calculations of the oscillator 
strength for the 2s2p 1P°+2p2,2snd 'D (n = 3—6) 
transitions in beryllium, 12:32128 (J;US) 
Energy-Level Transitions 
Multiconfiguration Hartree-Fock calculations of the oscillator 
strength for the 2s2p ‘P°-+2p22snd 'D (n = 3—6) 
transitions in beryllium, 12:32128 (J;US) 
Oscillator Strengths 
Multiconfiguration Hartree-Fock calculations of the oscillator 
strength for the 2s2p 'P°+2p2,2snd ‘D (n = 3—6) 
transitions in beryllium, 12:32128 (J;US) 
BERYLLIUM 10 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:32259 (J;NL) 
BERYLLIUM 9 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:32259 (J;NL) 





BERYLLIUM 9 TARGET 
Pion Pius Reactions 


BERYLLIUM 9 TARGET 
Pion Plus Reactions 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 
BERYLLIUM COMPLEXES 
Configuration Interaction 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
BERYLLIUM HYDRIDES 
Configuration Interaction 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 


Structures and energies of main group metal formyl complexes. 


The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETATRONS 
Background Radiation 
Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 
Electron Beams 
Studies of the electron-ring dynamics in a modified betatron 
for large ring displacements from the minor axis. 
Memorandum report, 12:31488 (R;US) 
BETA-W LATTICES 
Superconductivity 
Electronically induced phase transformation. Final report, 1 
October 1984-30 September 1985, 12:31094 (R;US) 
BEVALAC 
Energy Management 
Energy management at the Bevalac, 12:31534 (R;US) 
Radiation Detectors 
EOS: A time projection chamber for the study of nucleus- 


nucleus collisions at the Bevalac, 12:31583 (R;US) 
BGO DETECTORS 


Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Performance 
New instrumentation for high resolution, dynamic, and three 
dimensional imaging of positron labeled compounds in the 
human body, 12:31889 (RA;US) 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
BIBLIS REACTOR 
See BIBLIS-A REACTOR 
BIBLIS-A REACTOR 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BIBLIS-B REACTOR 
Biblis, Hessen, Federai Republic of Germany 
Reactor Maintenance 


Maintenance of European nuclear power plants, 12:30487 
(R;US) 
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Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BICARBONATES 
See ACID CARBONATES 
BINARY ALLOY SYSTEMS 
Electron Spectroscopy 
Electron spectroscopy studies of surface segregation in selected 
binary alloys and surface composition oxidized copper solar 
absorbers, 12:30360 (R;SE) 
Stopping Power 
Nuclear resonance fluorescence on /sup 140/Ce recoil atoms 
with photons from the B/sup -/ decay of /sup 140/La in La, 
La/sub 2/O/sub 3/, and LaMg/sub 3/ sources as function of 
the temperature, 12:32268 (R;DE;In German) 
Surface Properties 
Electron spectroscopy studies of surface segregation in selected 
binary alloys and surface composition oxidized copper solar 
absorbers, 12:30360 (R;SE) 
BINARY-FLUID SYSTEMS 
Design 
GEOMOD - a modular wellhead binary power system, 
12:30384 (RA;US) 
Modular Structures 
Flexform power module - a modular wellhead binary power 
system concept, 12:30385 (RA;US) 
Performance 
GEOMOD - a modular wellhead binary power system, 
12:30384 (RA;US) 
Performance Testing 
Performance and evaluation of ORMAT unit at Wabuska, 
Nevada, 12:30386 (RA;US) 
Research Programs 
EPRI binary cycle development subprogram, 12:30391 
(RA;US) 
Geothermal power systems program overview, 12:30390 
(RA;US) 
Simulators 
Simulator/analyzer development for binary cycle geothermal 
power plants, 12:30394 (RA;US) 
Technology Assessment 
EPRI binary cycle development subprogram, 12:30391 
(RA;US) 
Flexform power module - a modular wellhead binary power 
system concept, 12:30385 (RA;US) 
Wellhead power systems: direct flash and binary cycles, 
12:30364 (RA;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOGAS 
See METHANE 
BIOGAS PROCESS 
Biomass energy conversion and utilization in the developing 
countries, 12:30813 (R;US) 
Manuals 
Biogas/biofertilizer business handbook (third edition), 12:30264 
(R;US) 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL MATERIALS 
Chemical Analysis 
Microelements 1985. Proceedings of seminar, 12:31197 
(R;CS;In Czech and Slovak) 
Chromatography 
Continuous electrochromatography using a rotating annular 
system, 12:31217 (J;US) 
Meetings 
Microelements 1985. Proceedings of seminar, 12:31197 
(R;CS;In Czech and Slovak) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 
Cleaning 
Development of existing and new technique for fracturing and 
cleaning of forest fuels, 12:30290 (R;SE;In Swedish) 
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Dehydridation 
Simplified drying system for the production of biomass - fuels. 
Final report, 12:30262 (R;NO;In Norwegian) 
Energy Conversion 
Biomass energy conversion and utilization in the developing 
countries, 12:30813 (R;US) 
Energy Source Development 
Permits-regulations-for biomass energy facilities in the 
Southeast, 12:30814 (R;US) 
Fermentation 


Engineering-design considerations for methane fermentation of 
energy crops. Annual report, October 1, 1984-September 30, 
1985. Volume 2, 12:30310 (R;US) 

Gasification 
Gas generators. Small combined heat-power plants with a gas 
generator, 12:30259 (R;DK;In Danish) 
International Cooperation 
Research in forestry for energy, 12:30324 (R;SE) 
Liquefaction 
Oil from peat and biomass. Final report of the seventh stage, 
12:31084 (R;SE;In Swedish and English) 
Meetings 
Research in forestry for energy, 12:30324 (R;SE) 
Recovery 

Recovery of biomass - complementary fertilizing by ashes or 

by pine-needles and twigs, 12:30325 (R;SE;In Swedish) 
Socio-Economic Factors 

Socio-economic value of biomass for energy purposes. Final 

report, 12:30812 (R;NO;In Norwegian) 
Vegetative Propagation 

Production of energy wood, marshy land. Final report, 

12:30307 (R;NO;In Norwegian) 
Wood Fuels 

Introduction to the retrofitting woodgas for heating. Special 

report, 12:30265 (R;ZA) 
BIOMASS CONVERSION PLANTS 

Use only for plants converting biomass to fuel, do NOT use for 

plants preparing wastes and biomass for combustion. 
Coordinated Xesearch Programs 

US/India co-operative biomass conversion program, 12:30269 

(BA;GB) 
Liquid Fuels 

Liquid biofuels as a development tool in Latin American 

agriculture, 12:30263 (R;US) 
BIOMASS PLANTATIONS 

Bioenergy systems report. Special issue: cane energy systems, 

12:30309 (R;US) 
Demonstration Programs 

Large scale tests Soedra. Stage 3 (Demonstration program of 

short rotation cultivation), 12:30323 (R;SE;In Swedish) 
Irrigation 

Regional inventory of irrigated agriculture through joint use of 

AVHRR and Landsat data, 12:31712 (RA;US) 
Mathematical Models 

Use of plant, spectral and weather data in modeling corn 

growth, 12:31701 (RA;US) 
Productivity 

Development of a multisource crop monitoring system in the 

Pradera Pampeana, Argentina, 12:31710 (RA;US) 
Remote Sensing 

Development of a multisource crop monitoring system in the 
Pradera Pampeana, Argentina, 12:31710 (RA;US) 

Estimating wheat cultivated area within large productivity 
region in Argentina using Landsat data, 12:31711 (RA;US) 

Regional inventory of irrigated agriculture through joint use of 
AVHRR and Landsat data, 12:31712 (RA;US) 

Summer crop identification through multitemporal analysis and 
digital processing, 12:31719 (RA;US) 

BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Radiation Doses 

Method determining the mean tissue doses of patients in 
biomedical radiography and their application in the practice 
of radiation protection, 12:32285 (RA;DD;In Russian) 


BIOPHOTOLYSIS 
Immobilized Cells 


Biological photosystems stabilization and immobilization. 
Application to hydrogen production through water 
biophotolysis, 12:30257 (R;FR;In French) 

BIOREACTORS 

Prior to March 1983 this concept was indexed to CHEMICAL 

REACTORS. 
Performance Testing 

Treatment of coal gasification wastewaters: Final report, 

12:29916 (R;US) 
Technology Assessment 
Novel developments in bioreactor design and separations 
technology, 12:30327 (BA;US) 
BIPHENYLDIAMINE 
See BENZIDINE 
BIPYRIDINES 
Absorption Spectra 

Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2’-bipyridine)iron(II) and -ruthenium(II) in 
solution, 12:31281 (J;US) 

Chemical Preparation 

Dual emission from an ortho-metalated Ir(III) complex, 

12:31279 (J;US) 
Excited States 

Dual emission from an ortho-metalated Ir(III) complex, 
12:31279 (J;US) 

Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2'’-bipyridine)iron(II) and -ruthenium(I]) in 
solution, 12:31281 (J;US) 

Photochemical Reactions 

Photochemically induced charge separation at the molecular 
level. A chromophore quencher complex containing both an 
electron transfer donor and an acceptor, 12:31306 (J;US) 

Photolysis 

Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2'-bipyridine)iron(II) and -ruthenium(II) in 
solution, 12:31281 (J;US) 

Reduction 
Kinetics of the thermal reduction of methylviologen in alkaline 
aqueous and methanolic solutions, 12:31304 (J;US) 
BIRDS 
Basal Metabolism 
Field testing of bioenergetic models, 12:31862 (RA;US) 
Energy Budgets 
Field testing of bioenergetic models, 12:31862 (RA;US) 
Habitat 

Evaluation of ornithological preservation interests and the 
consequences of possible power development in the Indre 
Visten, 12:31778 (R;NO;In Norwegian) 

Evaluation of ornithological preservation interests and birdlife 
consequences by possible hydroelectric power development 
in the Rauma/Ulvaaa (Moere og Romsdal, Norway), 
12:31777 (R;NO;In Norwegian) 

Predicting food site preferences of red-winged blackbirds 
(Ageiaius phoeniceus) using simulated spot data, 12:31714 
(RA;US) 

Mortality 

Power transmission lines and birds (Norway), 12:32017 

(R;NO;In Norwegian) 
Population Dynamics 

Evaluation of ornithological preservation interests and the 
consequences of possible power development in the Indre 
Visten, 12:31778 (R;NO;In Norwegian) 

BISMUTH 
Energy Storage 

Energy transfer and pooling between Mg(*P) and Bi atoms, 

12:31310 (J;US) 
Energy Transfer 

Energy transfer and pooling between Mg(*P) and Bi atoms, 

12:31310 (J;US) 
Noise 

Role of temperature in sample-to-sample comparisons of the 

1/f noise of metal films, 12:31114 (J;US) 
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Chemical Preparation 


BISMUTH COMPLEXES 
Chemical Preparation 
1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(III), 12:31258 (J;US) 
Crystal Structure 
1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(III), 12:31258 (J;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 


Structural and dynamical studies of 5-BizOs oxide-ion 
conductors. II. Structural comparison of (BizOs)/sub 1- 
x/(M2Os)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 

Electric Conductivity 

Structural and dynamical studies of 5-BizOs oxide-ion 
conductors. II. Structural comparison of (BizO3)/sub 1- 
x/(M20s)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 

BITUMINOUS COAL 
Activation Energy 

Particle size dependence of coal char reactivity, 12:29949 

(J;US) 
Chemical Analysis 

Evaluation of the reliability of solid ‘*C NMR spectroscopy 
for the quantitative analysis of coals: study of whole coals 
and maceral concentrates, 12:29952 (J;US) 

Chemical Reaction Kinetics 

Particle size dependence of coal char reactivity, 12:29949 

(J;US) 
Combustion Properties 

Particle size dependence of coal char reactivity, 12:29949 

(J;US) 
Hydrogenation 

Effect of water and hydrogen partial pressures during direct 
liquefaction in catalyzed systems with a low solvent-to-coal 
ratio, 12:29922 (J;US) 

Oxidation 

Effect of low-temperature oxidation on time-resolved pyrolysis 

mass spectra of Hiawatha coal, 12:29951 (J;US) 
Pyrolysis 

Kinetics of volatile product evolution in coal pyrolysis: 

experiment and theory, 12:29919 (J;US) 
Structural Chemical Analysis 

Effect of low-temperature oxidation on time-resolved pyrolysis 

mass spectra of Hiawatha coal, 12:29951 (J;US) 
Weathering 
Effect of low-temperature oxidation on time-resolved pyrolysis 
mass spectra of Hiawatha coal, 12:29951 (J;US) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Waste Water 

Biological fluidized bed treatment of coke plant wastewater 

and blast furnace scrubber blowdown, 12:29970 (R;CA) 
BLOOD CELLS 


See also BLOOD PLATELETS 
ERYTHROCYTES 
LEUKOCYTES 


Blood cell isolation, 12:31873 (RA;ZA) 

Radiopharmaceutical aspects of cell labelling, 12:31876 
(RA;ZA) 

BLOOD PLATELETS 
Kinetics 

Evaluation of mathematical models to assess platelet kinetics, 
12:31878 (RA;ZA) 

Platelet kinetics, 12:31877 (RA;ZA) 


Conference on radionuclide labelled cellular blood elements. 
Application in atherosclerosis and thrombosis: abstracts, 
12:31885 (R;ZA) 

Gallium-68 labeled platelets and positron emission tomography 
for detecting vascular lesions, 12:31888 (RA;US) 

Imaging and monitoring of human atherosclerotic lesions with 
radiolabelled platelets, 12:31881 (RA;ZA) 
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Labelling autologous platelets of thrombocytopenic patients, 
12:31874 (RA;ZA) 
New techniques and standardization of platelet labelling, 
12:31875 (RA;ZA) 
Platelet kinetics, 12:31877 (RA;ZA) 
Mathematical Models 
Evaluation of mathematical models to assess platelet kinetics, 
12:31878 (RA;ZA) 
Morphological Changes 
Abnormalities of blood platelets in rabbits with dietary 
hypercholesterolemia and atherosclerosis, 12:31903 (RA;US) 
Radiation Doses 
Sites of sequestration and radiation dose of In-111-labelled 
platelets, 12:31880 (RA;ZA) 
Retention 
Imaging platelet deposition, 12:31882 (RA;ZA) 
BLOOD SERUM 
Biological Radiation Effects 
Effect of low-intensity microwave radiation on mammalian 
serum components. Annual summary report No. 3, 1 July 
1974-30 June 1975, 12:32013 (R;US) 
BLOWDOWN 
Computerized Simulation 
Study of core melting process for 7.4 per cent failure using the 
MARCH-2 code, 12:30605 (R;HU;In Hungarian) 
BODY 
See also BODY AREAS 
TISSUES 
Positron Computed Tomography 
New instrumentation for high resolution, dynamic, and three 
dimensional imaging of positron labeled compounds in the 
human body, 12:31889 (RA;US) 
BODY AREAS 
See also LIMBS 
Decontamination 
Surface decontamination, 12:30194 (R;BR;In Portuguese) 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOHUNICE V-1 REACTOR 
Trnava, West Slovakia, Czechoslovakia 
Reactor Sites 
Contribution to deciding on the future of Jaslovske Bohunice 
nuclear power plant locality, 12:30497 (RA;CS;In Slovak) 
BOHUNICE V-2 REACTOR 
Trnava, West Slovakia, Czechoslovakia 
Reactor Monitoring Systems 
In-service diagnostics software for the first Czechoslovak 
WWER-440 nuclear units, 12:30545 (RA;CS;In Czech) 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
Accumulators 
Dimensioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
Air Pollution Control 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Automation 
Automation of a domestic fuel fired grate boiler. Part 1, 
12:31449 (R;FI;In Finnish) 
Automation of a domestic fuel fired grate boiler. Part 2, 
12:31450 (R;FI;In Finnish) 
Burners 
Individual burner control for combustion optimization in 
industrial boilers (Spectral flame analyzer), 12:31445 (R;US) 
Combustion 
Correct determination of efficiency with special reference to 
small boilers, 12:30022 (R;SE) 
Comparative Evaluations 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Control Systems 
Individual burner control for combustion optimization in 
industrial boilers (Spectral flame analyzer), 12:31445 (R;US) 





1018S / ERA-12/15 


Corrosion Resistance 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Design 
Review of slegging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Emission 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Fouling 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Materials 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Retrofitting 
Introduction to the retrofitting woodgas for heating. Special 
report, 12:30265 (R;ZA) 
Simulation 
Automation of a domestic fuel fired grate boiler. Part 1, 
12:31449 (R;FI;In Finnish) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTED JOINTS 
Fasteners 
Good bolting practices: A reference manual for Nuclear Power 
Plant Maintenance Personnel: Volume 1, Large bolt manual, 
12:30526 (R;US) 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Numerical Solution 
Chaotic iteration and parallel divergence, 12:32439 (BA;US) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE MARROW CELLS 
Biological Radiation Effects 
Inactivation of mouse marrow stem cells by heavy charged 
particles, 12:31940 (RA;US) 
BONNEVILLE POWER ADMINISTRATION 
Energy Conservation 
Bonneville’s conservation policy development process for the 
1986 resource strategy, 12:30736 (R;US) 
Conservation projection, 12:30735 (R;US) 
Conservation supply, 12:30734 (R;US) 
Draft workplans: In response to the Northwest Power 
Planning Council's 1986 Power Plan, 12:30763 (R;US) 
Field Tests 
Learning about commercial program design Bonneville Power 
Administration's purchase of energy savings, 12:30846 
(RA;US) 
Financial Data 
Fiscal highlights: Annual report 1986, 12:30764 (R;US) 
Historical Aspects 
BPA [Bonneville Power Administration] and the struggle for 
power at cost, 12:30447 (R;US) 
Marketing 
Third annual Bonneville Power Administration/State of 
Washington informational meeting: Vance Tyree Motor Inn, 
Tumwater, Washington, October 22, 1986, 12:30769 (R;US) 
Planning 
Draft workplans: In response to the Northwest Power 
Planning Council's 1986 Power Plan: Executive summary, 
12:30762 (R;US) 
Draft workplans: In response to the Northwest Power 
Planning Council's 1986 Power Plan, 12:30763 (R;US) 
Research Programs 
Resident fish activities: Annual report, Fiscal year 1986, 
12:30292 (R;US) 
Resource Management 
1987 resource strategy, 12:30765 (R;US) 
1987 Resource Strategy comment summary and Bonneville 
Power Administration responses, 12:30766 (R;US) 
Draft workplans: In response to the Northwest Power 
Planning Council's 1986 Power Plan, 12:30763 (R;US) 


BORON NITRIDES 
Energy Beam Deposition Films 


Research and development program for conservation and 
generating resources: 1987 resource strategy, 12:30767 
(R;US) 

Resource analysis documentation: 1987 resource strategy, 
12:30768 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 
Drilling 

NNWSI [Nevada Nuclear Waste Storage Investigations] hole 

histories, 12:30142 (R;US) 
Monitoring 

Analysis of pressure and flow data from the long-term 

monitoring tool in Boettstein borehole, 12:30158 (R;CH) 
Resistivity Logging 

Evaluation of the utility of a large-spacing dipole-dipole 

borehole logging tool, 12:32045 (R;US) 
Well Logging 

NNWSI hole histories: UE-25a No.1, UE-25a No. 3, UE-25a 
No. 4, UE-25a No. 5, UE-25a No. 6, UE-25a No. 7, 12:30141 
(R;US) 

NNWSI hole history: UE-25h No. 1, 12:30143 (R;US) 

BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Distribution 

Results from the EPRI brine chemistry subprogram: a 
theoretical examination of boron distribution in geothermal 
systems, 12:30418 (RA;US) 

Monitoring 

Assessment of potential environmental impacts from using 
geothermal condensate for cooiing water at the 1OMW 
Salton Sea geothermal pilot plant, 12:30379 (RA;US) 

BORON ALLOYS 
Superconductivity 

Rapid solidification of superconducting materials. Final 

technical report, 12:31148 (R;US) 
BORON ARSENIDES 
Pressure Effects 

Theoretical study of BN, BP and BAs at high pressures, 

12:31128 (R;US) 
BORON CARBIDES 
Phase Studies 

Study of novel graphite-like materials in the B-C-N system by 

electron energy-loss spectroscopy, 12:31127 (R;US) 
BORON COMPLEXES 
Configuration Interaction 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Molecular Structure 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Wave Functions 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

BORON HYDRIDES 
Configuration Interaction 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Molecular Structure 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Wave Functions 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

BORON NITRIDES 
Energy Beam Deposition Films 

Cubic boron nitride coatings for high-reflectance telescope 

optics. Final report, 12:31134 (R;US) 





BORON NITRIDES 
Phase Studies 


Phase Studies 
Study of novel graphite-like materials in the B-C-N system by 
electron energy-loss spectroscopy, 12:31127 (R;US) 
Pressure Effects 
Theoretical study of BN, BP and BAs at high pressures, 
12:31128 (R;US) 
BORON PHOSPHIDES 
Pressure Effects 
Theoretical study of BN, BP and BAs at high pressures, 
12:31128 (R;US) 
BOROSILICATE GLASS 
Leaching 
Effect of high surface area to solution volume ratios on waste 
glass leaching, 12:30181 (J;US) 
Leaching behavior of simulated high-level waste glass in 
flowing water, 12:30154 (R;JP;In Japanese) 
Surface Properties 
Effect of high surface area to solution volume ratios on waste 
glass leaching, 12:30181 (J;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BORSSELE REACTOR 
Borssele, Zeeland, Netherlands 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMING CYCLES 
Economic Analysis 
Comparative economic analysis of bottoming systems, 12:31081 
(RA;US) 
BOVINE 
See CATTLE 
BPA 
See BONNEVILLE POWER ADMINISTRATION 


Utility of different reactor types for the research, 12:30564 
(R;MY) 
BR-2 REACTOR 
Uses 


Utility of different reactor types for the research, 12:30564 


3M 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Blood Flow 
Evaluation and use of iodine-122 brain blood flow 
radiopharmaceuticals, 12:31923 (RA;US) 
Positron Computed Tomography 
Dynamic PET studies of glucose uptake in Alzheimer’s disease, 
12:31924 (RA;US) 
Positron emission tomography of FDG in schizophrenia, 
12:31887 (RA;US) 
BRASS 
Breakdown 
Statistical distribution of breakdown voltages in rep-rate spark 
gaps, 12:31186 (BA;US) 
BRAWLEY GEOTHERMAL FIELD 
Geothermal Power Plants 
Lessons learned from the Brawley Geothermal Pilot Plant 
Program, 12:30403 (RA;US) 


Energy Analysis 

Nuclear program review, 12:30518 (R;BR;In Portuguese) 
Nuclear Energy 

Nuclear program review, 12:30518 (R;BR;In Portuguese) 
IREASTS 


See MAMMARY GLANDS 
BREEDING BLANKETS 
Materials Testing 
Tritium and helium retained in fast-neutron-irradiated lithium 
ceramics as measured by high-temperature vacuum 
extraction, 12:32353 (R;US) 
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Tritium Recovery 
Time-dependent analysis of in-situ tritium release curves from 
the VOM-22H experiment, 12:32354 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Migration 

A sensitivity study of brine transport into a borehole 
containing a commercial high-level wastes canister (Brine 
inclusions in thermal gradient), 12:30133 (R;US) 

Quarterly brine migration data report, May-September 1983: 
Nuclear Waste Repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
12:30134 (R;US) 

Recovery 
Brine and gas recovery from geopressured systems, 12:30371 
(J;US) 
BROMIDES 
See also NIOBIUM BROMIDES 
Radiolysis 
Redox potential of the azide/azidyl couple, 12:31296 (J;US) 
BROMINATED ALIPHATIC HYDROCARBONS 
Reaction Heat 

Heats of reaction of Cp*(PMes)Ir(RMH) (R = CeHs, CeHu, 
and H) with HCl, CCl, CBrs, and CH:!. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 

BROMINE 
Mass Spectroscopy 
Inductively coupled helium plasma as an ion source for mass 
spectrometry, 12:31215 (J;US) 
BROMINE BROMIDES 
See BROMINE 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN AGS 
Heavy ion program at BNL: AGS, RHIC [Relativistic Heavy 
Ion Collider], 12:31461 (R;US) 
Beam Monitors 
IBCM: Internal Bunch Coordinate Monitor, 12:31489 (R;US) 
Modifications 

A fast transition jump scheme at the Brookhaven AGS, 

12:31459 (R;US) 
Particle Losses 

A fast transition jump scheme at the Brookhaven AGS, 

12:31459 (R;US) 
BROOKHAVEN RHIC 

Relativistic Heavy Ion Collider facility located in former Isabelle 
Storage Ring tunnel. 

Heavy ion program at BNL: AGS, RHIC [Relativistic Heavy 
Ion Collider], 12:31461 (R;US) 

BROWN COAL 
See also LIGNITE 
Briquetting 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
Carbonization 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
Chemical Analysis 

Evaluation of the reliability of solid ‘*C NMR spectroscopy 
for the quantitative analysis of coals: study of whole coals 
and maceral concentrates, 12:29952 (J;US) 

Combustion 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
Pyrolysis 

Conversion of brown coal to oil by flash pyrolysis, 12:29932 
(BA;GB) 

BUCKET WHEEL EXCAVATORS 
Technology Assessment 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUFFALO PULSTAR REACTOR 
See PULSTAR-BUFFALO REACTOR 
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BUGEY-1 REACTOR 
St Vulbas, Ain, France 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BUGEY-2 REACTOR 
St Vulbas, Ain, France 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BUGEY-3 REACTOR 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BUGEY-4 REACTOR 
St Vulbas, Ain, France 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
BUILDING CODES 
Implementation 
Consistency & support: key to effective implementation of 
conservation regulations, 12:30942 (RA;US) 
BUILDING MATERIALS 
See also CONCRETES 
Natural Radioactivity 


Building materials as a source of a possible radiation exposure 


of the population, 12:31765 (R;CH;In German) 
Procurement 
Energy Federation: a model association for assisting 
community based organizations in the delivery of 
conservation services, 12:30927 (RA;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 


Air Conditioning 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI;In Finnish) 
Air Flow 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Building Codes 
Code enforcement project: Final report, 12:30835 (R;US) 
Design 
Aspects of design and construction relating to the structural 
strength and stability of innovative building systems, 
12:30967 (R;US) 
District Heating 
District heating load. A follow-up study on consumers, 
12:31027 (R;FI;In Finnish) 
Electric Heating 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Electrical Equipment 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 


BUILDINGS 
Energy Efficiency 


Energy Conservation 

Are building codes effective tools for reducing energy use in 
new residential buildings? Some Swedish experiences, 
12:30854 (RA;US) 

Beyond technology: energy conservation delivery systems that 
work, 12:30914 (RA;US) 

Calculation models for the optimization of energy saving steps 
in buildings, 12:30971 (R;NO;In Norwegian) 

Danish energy-conservation program in buildings, 12:30858 
(RA;US) 

Energy conservation in public housing: the San Francisco 
experience, 12:30916 (RA;US) 

Financing of energy conservation services to low income 
households: alternatives to grants, 12:30919 (RA;US) 

Heat pumps and heat recovery in buildings of the Federal 
Republic of Germany, 12:30861 (RA;US) 

Industrial policy for energy saving new housing, 12:30857 
(RA;US) 

Low cost furnace efficiency improvements, 12:30926 (RA;US) 

Low energy building plan: 480 dwellings in Piemonte (Italy), 
12:30352 (RA;US) 

Minnesota RCS: myths and reality, 12:30940 (RA;US) 

Poor people, neighborhood groups and energy conservation, 
12:30917 (RA;US) 

Pulling a rabbit out of the hat: innovative financing for low- 
income conservation, 12:30915 (RA;US) 

Researching the human factor in Hood River: buildings don’t 
use energy, people do, 12:30849 (RA;US) 

Residential standards demonstration program, 12:30934 
(RA;US) 

Same comfort in buildings with one third of present electricity 
consumption, 12:30870 (RA;US) 

Energy Consumption 

Energy end-use monitoring of commercial sector buildings, 
12:30810 (R;NZ) 

Energy measurements in buildings. Instructions for measuring 
and reporting, 12:30964 (R;NO;In Norwegian) 

ESIBEEP. A computer program for the simplified calculation 
of heating energy consumption in naturally ventilated 
buildings, 12:30950 (R;GB) 

Pacific Northwest non-residential energy survey: Handbook 
for first stage data collection, 12:30809 (R;US) 

Energy Demand 

District heating load. A follow-up study on consumers, 

12:31027 (R;FI;In Finnish) 
Energy Efficiency 

Brezisol dynamic insulation system: an implementation example 
in compiegne, 12:30879 (RA;US) 

Building owner's perspective on third party financing of 
energy efficiency projects, 12:30871 (RA;US) 

Building science practice and the airtight envelope, 12:30884 
(RA;US) 

California cities: energy conservation activities for buildings, 
12:30928 (RA;US) 

Climate-appropriate superinsulation: a key strategy for 
affordable housing in the future, 12:30921 (RA;US) 

Communities, contractors, and residents - 3000 attics later, 
12:30925 (RA;US) 

Criteria for mechanical energy savings retrofit options for 
single-family residences, 12:30883 (RA;US) 

Developing energy efficiency guidelines for residential 
underwriting: the Shelter Industry Program, 12:30877 
(RA;US) 

Dynamic test method for the thermal performance of small 
houses: model set-up, test design, measurements, parameter 
estimation and simulation, 12:30888 (RA;US) 

Energy calculation slide rules for single-family hoves, 
12:30892 (RA;US) 

Energy efficient housing in Sweden, 12:30859 (RA;US) 

Energy efficiency in local government operations: the local 
government energy officer program, 12:30929 (RA;US) 

Energy Federation: a model association for assisting 
community based organizations in the delivery of 
conservation services, 12:30927 (RA;US) 

Energy use among the low-income elderly: a closer look, 
12:30897 (RA;US) 





BUILDINGS 
Energy Efficiency 


Family schedules and energy consumption behaviors, 12:30910 
(RA;US) 

Funder’s perspective on low-income residential energy 
conservation, 12:30913 (RA;US) 

High energy performance label in the context of French 
energy policy for new buildings, 12:30873 (RA;US) 

Home energy rating systems: sample approval methodology for 
two tools, 12:30882 (RA;US) 

Household energy use in Sweden and Minnesota: individual 
behavior in cultural context, 12:30899 (RA;US) 

Humidity in attics - sources and control methods, 12:30875 
(RA;US) 

Interest in residential peak leveling electric rates: is there 
hope?, 12:30898 (RA;US) 

Lessons learned from the BPA solar homebuilders program, 
12:30885 (RA;US) 

Maintenance after energy conservation: the route to a 
conservation ethic, 12:30931 (RA;US) 

Market response for affordable housing the results of the 
energy-efficient home project of Oregon, 12:30886 (RA;US) 

Marketing a conservation program through grassroots 
organizing: neighborhood energy workshop program in 
Minneapolis, 12:30923 (RA;US) 

Measured energy savings from residential retrofits: updated 
results from the BECA-B project, 12:30880 (RA;US) 

Measured heating performance of new, low-energy homes: 
updated results from the BECA-A database, 12:30874 
(RA;US) 

Measuring savings in retrofitted oil heating equipment, 
12:30868 (RA;US) 

Model conservation standards for new construction: the 
region's best buy, 12:30933 (RA;US) 

Pennsylvania housing stock and energy conservation survey, 
12:30878 (RA;US) 

Postinsulation on roofs using weather exposed mineral wool, 
12:30890 (RA;US) 

Production efficiency approach to the study of household 
energy use, 12:30896 (RA;US) 

Profile of local government energy activities: trends, 
observations and implications for the future, 12:30930 
(RA;US) 

Raising the energy efficiency of manufactured housing, 
12:30887 (RA;US) 

Rating the heating energy efficiency of homes and small 
buildings, 12:30881 (RA;US) 

Residential energy use the OECD: 1970-1982. The bottom-up 
approach, 12:30872 (RA;US) 

Residential weatherization through zero interest financing the 
PG & E experience, 12:30839 (RA;US) 

Residential hot water: a behaviorally-driven system, 12:30903 
(RA;US) 

Salvaging the integrity of the RCS Program: the Santa Monica 
Energy Fitness Program, 12:30924 (RA;US) 

Saving energy the easy way: an analysis of thermostat 
management, 12:30909 (RA;US) 

Seasonality of non-heating consumption: a study based on 
submeter data, 12:30876 (RA;US) 

Statistical analysis of lifestyle factors in heating energy use of 
new and weatherized Minnesota houses, 12:30900 (RA;US) 

Superinsulated houses: the importance of resale value, 12:30902 
(RA;US) 

Thermostat management: intensive interviewing used to 
interpret instrumentation data, 12:30904 (RA;US) 

Two energy conserving demonstration house case histories, 
12:30889 (RA;US) 

Valuation of household investment in energy efficient design, 
12:30905 (RA;US) 

Verification of building energy analysis simulations using an 
existing building performance data base, 12:30893 (RA;US) 

Verifications of building energy use models: a compilation and 
review, 12:30894 (RA;US) 

Why don't people weatherize their homes: an ethnographic 
solution, 12:30911 (RA;US) 

Heat Transfer 

Heat transfer by radiation at interior and exterior surfaces of 

building envelopes, 12:30973 (R;FI;In Finnish) 
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Heat transfer by convection at interior and exterior surfaces of 
building envelopes, 12:30974 (R;FI;In Finnish) 

Heat transfer through the building envelope. Example cases 2, 
12:30975 (R;FI;In Finnish) 

Heating Systems 

Energy measurements in buildings. Instructions for measuring 
and reporting, 12:30964 (R;NO;In Norwegian) 

Operation, maintenance, and energy management for 
residential buildings in Denmark: a sample program, 
12:30860 (RA;US) 

Humidity Control 

Building science practice and the airtight envelope, 12:30884 

(RA;US) 
Insolation 
Integration of energetic data in town planning documents, 
12:30351 (R;FR;In French) 
Inspection 
Code enforcement project: Final report, 12:30835 (R;US) 
Lighting Systems 

Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 

Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 

Maintenance 

Information system design for real estate maintenance 

management, 12:30977 (R;FI;In Finnish) 
Meetings 

Residential weatherization through zero interest financing the 

PG & E experience, 12:30839 (RA;US) 
Solar Heating 

Integration of energetic data in town planning documents, 

12:30351 (R;FR;In French) 
Space HVAC Systems 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI;In Finnish) 
Standards 
Code enforcement project: Final report, 12:30835 (R;US) 
Thermal Comfort 

Same comfort in buildings with one third of present electricity 

consumption, 12:30870 (RA;US) 
Thermal Efficiency 
Improvements in glazings - SERI materials research in 
progress, 12:30891 (RA;US) 
Thermal Insulation 
Blown fibrous insulations, 12:30978 (R;FI;In Finnish) 
Ventilation 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Ventilation Systems 

Low energy building plan: 480 dwellings in Piemonte (Italy), 

12:30352 (RA;US) 
Weatherization 

No cost/low cost: a community energy-savings effort, 12:30918 

(RA;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKERS 
See HOPPERS 
BURNERS 
See also OIL BURNERS 
Chimneys 

Methods for estimating stack heights, 12:31446 (R;NO;In 

Norwegian) 
Flue Gas 

Methods for estimating stack heights, 12:31446 (R;NO;In 

Norwegian) 
BURNUP 
Computer Calculations 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 1, EPRI modifications to 
PDQ7-V2, 12:30522 (R;US) 

BURSA OF FABRICIUS 
See BIRDS 
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BUSES 
Fuel Consumption 
Implementation of fuel-cost reduction measures in Costa Rican 
private bus and taxi fleets. Final report, 12:30987 (R;US) 
BUSPR REACTOR 
See PULSTAR-BUFFALO REACTOR 
BUTADIENE 
Oxidation 
In situ FTIR spectroscopy of 1-butene and 1,3-butadiene 
selective oxidation to maleic anhydride on V-P-O catalysts, 
12:31273 (J;US) 
B 
Oxidation 
In situ FTIR spectroscopy of 1-butene and 1,3-butadiene 
selective oxidation to maleic anhydride on V-P-O catalysts, 
12:31273 (J;US) 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 


See also HUMBOLDT BAY REACTOR 
LA SALLE COUNTY-2 REACTOR 
MONTICELLO REACTOR 
MUEHLEBERG REACTOR 
RINGHALS-1 REACTOR 


ATWS 

An evaluation of ATWS core damage frequency for an earlier 

vintage BWR/4, 12:30646 (BA;US) 
Containment Buildings 

The testing of a 1:6-scale reinforced-concrete containment 

building, 12:30616 (R;US) 
Failure Mode Analysis 

A comparison of three TRAC-BWR assessment studies with 

data from a ROSA-III small break test, 12:30625 (BA;US) 
Fission Product Release 

Mechanistic determination of fission product releases for a 

Mark III BWR plant, 12:30628 (BA;US) 
Fuel Assemblies 

ARMP-02 documentation: Part 2, Chapter 6: CPM-2 computer 

code manual: Volume 2, User’s manual, 12:30490 (R;US) 
G Codes 

Containment performance evaluation for the GESSAR-II plant 

for seismic initiating events, 12:30651 (BA;US) 
Gas Production Rates 

Analysis of hydrogen production during a BWR6 core heatup 

transient, 12:30637 (BA;US) 
Hydraulics 

A comparison of three TRAC-BWR assessment studies with 

data from a ROSA-III small break test, 12:30625 (BA;US) 
In-Service Inspection 

Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 

Loss of Coolant 

A comparison of three TRAC-BWR assessment studies with 

data from a ROSA-III small break test, 12:30625 (BA;US) 
M Codes 

Analysis of hydrogen production during a BWR6 core heatup 

transient, 12:30637 (BA;US) 
Meltdown 

Mechanistic determination of fission product releases for a 

Mark III BWR plant, 12:30628 (BA;US) 
Pipes 

An example value-impact analysis of non-destructive 
examination methods used for inservice inspection of BWR 
piping, 12:30653 (BA;US) 

Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 

Reactor Accidents * 

Analysis of hydrogen production during a BWR6 core heatup 
transient, 12:30637 (BA;US) 

Modeling of BWR thermal hydraulics for severe accident 
analysis, 12:30491 (D;US) 

Reactor Core Restraints 
Probabilistic risk assessment: Number 219, 12:30573 (R;US) 
Reactor Safety 

A compilation of reports of the Advisory Committee on 

Reactor Safeguards: 1986 annual, 12:30607 (R;US) 


CADMIUM TELLURIDES 
Molecular Beam Epitaxy 


An example value-impact analysis of non-destructive 
examination methods used for inservice inspection of BWR 
piping, 12:30653 (BA;US) 

Containment performance evaluation for the GESSAR-II plant 
for seismic initiating events, 12:30651 (BA;US) 

Risk Assessment 

An evaluation of ATWS core damage frequency for an earlier 
vintage BWR/4, 12:30646 (BA;US) 

Containment performance evaluation for the GESSAR-II plant 
for seismic initiating events, 12:30651 (BA;US) 

Probabilistic risk assessment: Number 219, 12:30573 (R;US) 

Seismic Effects 

Containment performance evaluation for the GESSAR-II plant 

for seismic initiating events, 12:30651 (BA;US) 
T Codes 

A comparison of three TRAC-BWR assessment studies with 

data from a ROSA-III small break test, 12:30625 (BA;US) 
Thermodynamics 

A comparison of three TRAC-BWR assessment studies with 

data from a ROSA-III small break test, 12:30625 (BA;US) 


Cc 


C CODES 
Manuals 
ARMP-02 documentation: Part 2, Chapter 6: CPM-2 computer 
code manual: Volume 2, User’s manual, 12:30490 (R;US) 
C REACTOR 
Reactor Accidents 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
Reactor Operation 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
Air Pollution Monitoring 
Air pollutant deposition measurement on grassland ecosystems, 
12:31666 (RA;DE;In German) 
Ecological Concentration 
Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 
Environmental Transport 
Inventory of chemically toxic substances in final repositories 
for radioactive wastes and their release in the the 
environment, 12:31749 (R;CH;In German) 
Soil Chemistry 
Effects of ionic competition in the ternary system 
lead/cadmium/copper during adsorption in the soil, 12:31742 
(RA;DE;In German) 
Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 
Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 
CADMIUM SELENIDES 
Photochemical Reactions 
Transient photobleaching of small CdSe colloids in acetonitrile. 
Anodic decomposition, 12:31311 (J;US) 
CADMIUM SULFIDES 
Crystal Structure 
High resolution study of the relationship between misfit 
accommodation and growth of Cu/sub 2-x/S in CdS, 
12:31187 (J;US) 
CADMIUM TELLURIDES 
Chemical Composition 
Phase separation in Cd,/sub -//sub x/Zn/sub x/Te grown by 
molecular-beam epitaxy, 12:31175 (J;US) 
Molecular Beam Epitaxy 
Phase separation in Cd,/sub -//sub x/Zn/sub x/Te grown by 
molecular-beam epitaxy, 12:31175 (J;US) 





CADMIUM TELLURIDES 
Phase Studies 


Phase Studies 
Phase separation in Cd,/sub -//sub x/Zn/sub x/Te grown by 
molecular-beam epitaxy, 12:31175 (J;US) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 
Plages 

Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 

CALCIUM 40 TARGET 
Proton Reactions 

Enhancement of the relative (AS = 1)/(AS = 0) response of 

/sup 40/Ca at high excitation energies, 12:32213 (J;US) 
CALCIUM 48 
Resonance 

Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 

CALCIUM 48 TARGET 
Neutron Reactions 

Nuclear structure of /sup 49/Ca above 5 MeV excitation from 
n+/sup 48/Ca and astrophysics for 30 keV neutrons, 
12:32216 (J;NL) 

CALCIUM 49 
Resonance 

Nuclear structure of /sup 49/Ca above 5 MeV excitation from 
n+/sup 48/Ca and astrophysics for 30 keV neutrons, 
12:32216 (J;NL) 

CALIFORNIA 
See also BRAWLEY GEOTHERMAL FIELD 
Building Codes 

Consistency & support: key to effective implementation of 

conservation regulations, 12:30942 (RA;US) 
Energy Conservation 

Customer acceptance of air conditioner cycling, 12:30845 

(RA;US) 
Energy Policy 

California cities: energy conservation activities for buildings, 
12:30928 (RA;US) 

Improving utility conservation programs: outcomes, 
interventions, and evaluations, 12:31037 (RA;US) 

Profile of local government energy activities: trends, 
observations and implications for the future, 12:30930 
(RA;US) 

Forests 

Using a geographic information system to classify forest 

productivity in northwestern California, 12:31707 (RA;US) 
Geothermal Power Plants 

Bottle rock geothermal powerplant, 12:30388 (RA;US) 

Pacific Gas and Electric Company geothermal operations at 
the Geysers 1986 performance perspective, 12:30389 
(RA;US) 

Panel discussion opening remarks: modular geothermal power 
plants, 12:30399 (RA;US) 

Workshop report: experience with existing modular units, 
12:30401 (RA;US) 

Geothermal Wells 

Long term testing of the geothermal wells at LADWP’s leases 

in the Coso Hot Springs KGRA, 12:30411 (RA;US) 
Military Facilities 

Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at 
George AFB, California. Final report, 12:31790 (R;US) 

CALORIMETERS 
Performance Testing 
Performance of a hadron test calorimeter for the ZEUS 
experiment, 12:31586 (R;NL) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAMERAS 


Coherent fiber optic coupling techniques for downhole 
imaging cameras, 12:31632 (R;US) 

Development and use cf a 4-camera video system, 12:31720 
(RA;US) 
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Mechanical Structures 
Coherent fiber optic coupling techniques for downhole 
imaging cameras, 12:31632 (R;US) 
Operation 
Development and use of a 4-camera video system, 12:31720 
(RA;US) 
Performance Testing 
Development and use of a 4-camera video system, 12:31720 
(RA;US) 
CANADA 


See also ALBERTA 
NOVA SCOTIA 
ONTARIO 


Coal Deposits 

Analysis directory of Canadian commercial coals: supplement 

No. 6, 12:29935 (R;CA) 
Coal Mines 

Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 

Energy Conservation 

Evaluation of Canada’s oil substitution program, 12:30853 
(RA;US) 

Evolution toward R-2000: past experience and current 
directions of the Canadian energy conservation effort, 
12:30855 (RA;US) 

Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Geothermal Power Plants 
1986 EPRI survey of electric utilities, 12:30365 (RA;US) 
CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CARBAZOLES 
Absorptivity 

Laser pulse-probe study of triplet exciton processes in poly[N- 
((vinyloxy)carbonyl)carbazole] and its monomeric analogue, 
12:31313 (J;US) 

Excited States 

Laser pulse-probe study of triplet exciton processes in poly[N- 
((vinyloxy)carbonyl)carbazole] and its monomeric analogue, 
12:31313 (J;US) 

Excitons 

Laser pulse-probe study of triplet exciton processes in poly[N- 
((vinyloxy)carbony])carbazole] and its monomeric analogue, 
12:31313 (J;US) 

CARBINOL 
See METHANOL 
CARBON 


See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 


Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Ecological Concentration 
Changes in soil carbon storage after cultivation, 12:31761 
G;US) 


Changes in soil carbon storage after cultivation, 12:31761 
G;US) 
Phase Transformations 
High-pressure high-temperature phase changes in chemically 
reactive mixtures, 12:31625 (R;US) 
Shear Properties 
Characterization of surface modified carbon fibers and their 
epoxy composites by small angle x-ray scattering, 12:31151 
(R;US) 
X-Ray Diffraction 
Characterization of surface modified carbon fibers and their 
epoxy composites by small angle x-ray scattering, 12:31151 
(R;US) 
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CARBON 12 TARGET 
Oxygen 16 Reactions 
Nucleus-Nucleus potential from the scattering data by quasi 
classical inversion, 12:32207 (R;FR) 
Proton Reactions 
Nuclear structure dependence of the (p,7ri) reaction, 12:32257 
(J;US) 
CARBON 13 TARGET 
Proton Reactions 
Nuclear structure dependence of the (p,7* ) reaction, 12:32257 
(J;US) 
CARBON CYCLE 
Seasonal Variations 
Information for seasonal models of carbon fluxes in 
agroecosystems, 12:31727 (R;US) 
CARBON DIOXIDE 
Adsorption 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 
Air Pollution Monitoring 
Geophysical Monitoring for Climatic Change Number 14. 
Summary report 1985, 12:32043 (R;US) 
Chemical Reaction Kinetics 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period May 7-August 6, 
1984, 12:29901 (R;US) 
Chemical Reactions 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period May 7-August 6, 
1984, 12:29901 (R;US) 
Desorption 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 
Excitation 
Models of infrared auroral structures. Final report, 1 
December 1982-1 October 1985, 12:32104 (R;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Production 
Field testing of bioenergetic models, 12:31862 (RA;US) 
Removal 
Facilitated transport of carbon dioxide and hydrogen sulfide in 
ion exchange membranes, 12:30102 (D;US) 
CARBON DIOXIDE FIXATION 
Control Systems 
CO/sub 2/ and heat from charcoal in greenhouses. Final 
report, 12:31005 (R;NO;In Norwegian) 
CARBON MONOXIDE 
Air Pollution Control 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 
Chemical Reaction Kinetics 
Kinetics and thermodynamics of the reversible reaction 
between carbon monoxide and palladium(I) dimers 
containing bis(diphenylphosphino)methane, 12:31295 (J;US) 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
Emission 
Sensitivity analysis of the emission module of the "Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) . 
Oxidation 
Observations regarding the mechanisms of O atom transfer 
from metal nitro ligands to oxidizable substrates, 12:31292 
(J;US) 
Vibrational States 
Observation of combination modes in transmission IR spectra 
of CO on supported platinum, 12:31266 (J;US) 
CARBON STEELS 
See also STEEL-ASTM-A106 


CARCINOGENESIS 
Radioinduction 


Cracks 

Approximate methods for fracture analyses of through-wall 

cracked pipes, 12:30529 (R;US) 
Microhardness 

Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

Radiation Hardening 

Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

Wear Resistance 

Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

CARBON TETRACHLORIDE 
Reaction Heat 

Heats of reaction of Cp*(PMes)Ir(R)(H) (R = CeHs, CeHus, 
and H) with HCl, CCl, CBrs, and CHsI. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 

CARBONITRIDES 
Chemical Preparation 
Ammonolysis of niobium(V) bromide, 12:31259 (J;US) 
CARBONIZATION 
Technology Assessment 
Coal conversion technology: opportunities and challenges, 
12:29893 (BA;GB) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Reactions 

Clusters containing carbene ligands. 1. Novel transformations 
of carbene ligands at multinuclear metal sites. a-activation of 
C-H and S-C bonds in carbene containing thiolatotrisomium 
carbonyl cluster compounds, 12:31276 (J;US) 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

CARBOXYLIC ACID SALTS 
See also FORMATES 
Chemical Preparation 

1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(III), 12:31258 (J;US) 

Configuration Interaction 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Crystal Structure 

1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(IIIT), 12:31258 (J;US) 

Molecular Structure 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

Wave Functions 

Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 

CARBOXYLIC ACIDS 
Hydrogen Transfer 

Effect of correlated proton jumps on the zero field NMR 

spectrum of solid p-toluic acid, 12:31262 (J;US) 
Nuclear Magnetic Resonance 

Effect of correlated proton jumps on the zero field NMR 

spectrum of solid p-toluic acid, 12:31262 (J;US) 
CARCINOGENESIS 
Radioinduction 

Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 

Dose-response curves and cell killing, 12:31966 (BA;US) 

Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 
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CARCINOGENS 
Bioassay 
Carcinogenic potency, 12:32003 (RA;US) 
Monitoring 
Analysis of derivatized metabolites of polynuclear aromatic 
hydrocarbons by GC and GC/MS, 12:31237 (BA;US) 
CARCINOMAS 
Disease Incidence 
Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 
Radioinduction 
Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 
CARDIOVASCULAR DISEASES 


See also ARTERIOSCLEROSIS 
THROMBOSIS 


Gallium-68 labeled platelets and positron emission tomography 
for detecting vascular lesions, 12:31888 (RA;US) 
Human myocardial studies with **Rb and PET, 12:31925 
(RA;US) 
Etiology 
Al/Milano HDL particles, 12:31826 (RA;US) 
Genetics 
Genetic studies of LDL subclasses, 12:31858 (RA;US) 
CARIBOU 
See DEER 
CASCADE MOUNTAINS 
Geothermal Exploration 
Deep thermal gradient hole for Cascade Range exploration, 
12:30376 (RA;US) 
CASINGS 
See COVERINGS 
CATALASE 
Enzyme Activity 
Cell age dependent variations in oxidative protective enzymes, 
12:31933 (RA;US) 
CATALYSIS 
Circulating Systems 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 
CATALYSTS 
Chemical Preparation 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
Deposits 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
Economic Analysis 
Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 
Microstructure 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
Performance 
Development and characterization of oxidation catalysts for air 
purification. Contractor report, August 1984-September 
1985, 12:31663 (R;US) 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
Performance Testing 
Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 
Poisoning 
Effects of poisoning a fused magnetite Fischer-Tropsch 
catalyst with dibenzothiophene, 12:29923 (J;US) 
Technology Assessment 
Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 
CATAPHORESIS 
See ELECTROPHORESIS 
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CATTLE 
Nutrition 
Investigation of total energy requirement in cattle fodder 
production, 12:31000 (R;NO) 
CAUSTIC FLOODING 
Evaluation 
‘An evaluation of the alkaline waterflooding demonstration 
project, Ranger Zone, Wilmington Field, California, 
12:30058 (R;US) 
Field Tests 
An evaluation of the alkaline waterflooding demonstration 
project, Ranger Zone, Wilmington Field, California, 
12:30058 (R;US) 
CAVITIES 
See also BOREHOLES 
CRATERS 
Air Flow 
Natural convection in shallow enclosures with differentially 
heated endwalls, 12:31402 (BA;US) 
Natural Convection 
Natural convection in shallow enclosures with differentially 
heated endwalls, 12:31402 (BA;US) 
Stability 
Nevada Nuclear Waste Storage Investigations Project: Unit 
evaluation at Yucca Mountain, Nevada Test Site: Near-field 
thermal and mechanical calculations using the SANDIA- 
ADINA code, 12:30170 (R;US) 
CAVITY RESONATORS 
Coherent Radiation 
Method and apparatus for transferring and injecting rf energy 
from a generator to a resonant load, 12:31426 (P;US) 
Energy Transfer 
Method and apparatus for transferring and injecting rf energy 
from a generator to a resonant load, 12:31426 (P;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL KILLING 
Radioinduction 
Alpha radiation: Particle distribution as an important factor in 
determining biological effectiveness, 12:31979 (BA;US) 
Ataxia telangiectasia: LET dependence of cellular inactivation, 
12:31960 (BA;US) 
Calculations of cell survival at low dose rates using the LPL 
model, 12:31981 (BA;US) 
Dose-response curves and cell killing, 12:31966 (BA;US) 
Potentially lethal damage repair in 9L multicell spheroids and 
monolayers after x-ray and silicon irradiation, 12:31963 
(BA;US) 
Radiobiology of ultrasoft X-rays, 12:31964 (BA;US) 
Simultaneous repair of sublethal and potentially-lethal damage 
in stationary-phase CHO cells, 12:31962 (BA;US) 
CELL MEMBRANES 
Antigen-Antibody Reactions 
Role of tight junctions and cell substratum interactions in 
controlling membrane polarity in cultured human mammary 
epithelial cells, 12:31840 (RA;US) 
Electrophysiology 
Holistic biophysics of red blood cell membrane systems, 
12:31908 (RA;US) 
Immune Reactions 
Immune recognition of membranes, 12:31832 (RA;US) 
Magnetic Circular Dichroism 
Absorption flattening in the circular dichroism spectra of small 
membrane fragments, 12:31852 (RA;US) 
Molecular Structure 
Role of tight junctions and cell substratum interactions in 
controlling membrane polarity in cultured human mammary 
epithelial cells, 12:31840 (RA;US) 
Permeability 
Microwave stimulated drug release from liposomes, 12:32016 
(RA;US) 
Purification 
Rapid and efficient purification of plasma membrane from 
cultured cells: characterization of epidermal growth factor 
binding, 12:31900 (J;US) 
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Transmission Electron Microscopy 
Rapid and efficient purification of plasma membrane from 
cultured cells: characterization of epidermal growth factor 
binding, 12:31900 (J;US) 
CELL NUCLEI 
Radioinduction 
Cell cycle kinetics and in vivo micronuclei induction in rat 
rhabdomyosarcoma tumors using a monoclonal antibody to 
BrdUrd and cell sorting, 12:31936 (RA;US) 
CELL PROLIFERATION 
Inhibition 
Inhibitors of vascular smooth muscle proliferation, 12:31866 


See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULASE 
Code number 3.2.1.4. 
Enzyme Activity 
Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 
CELLULASES 
See CELLULASE 
CELLULOSE 
Enzymatic Hydrolysis 
Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 
Production of ethanol based on materials containing 
lignocellulose, 12:30278 (R;SE;In Swedish) 
CENTRAL AMERICA 


See also COSTA RICA 
HONDURAS 


Geothermal Exploration 
Geothermal energy developments in Central America, 12:30363 
(RA;US) 
Geothermal Power Plants 
Geothermal energy developments in Central America, 12:30363 
(RA;US) 
Geothermal Resources 
Geothermal energy developments in Central America, 12:30363 
(RA;US) 
CENTRAL HEATING PLANTS 
Efficiency 
Follow-up routines for automatic controlled straw-fired plants. 
Final report, 12:31003 (R;NO;In Norwegian) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
SPINAL CORD 


Radiation Protection 

Development of central nervous system radioprotectors. 
Annual report, 1 August-31 July 1982, 12:31917 (R;US) 

Development of central nervous system radioprotectors. 
Annual report, August 1, 1983-February 29, 1984, 12:31918 
(R;US) 

Development of central nervous system radioprotectors. 
Annual report, 1 May-30 April 1982, 12:31919 (R;US) 

CENTRAL RECEIVERS 


A handbook for solar central receiver design, 12:30346 (R;US) 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 1, 
Executive summary, 12:30347 (R;US) 

Solar fuels and chemicals system design study - Production and 
regeneration of activated carbon: Final report: Volume 2, 
Conceptual design, 12:30348 (R;US) 

Manuals 
A handbook for solar central receiver design, 12:30346 (R;US) 
CENTRIFUGAL PUMPS 
Computer-Aided 
Centrifugal pump design, 12:31360 (R;US) 
Fluid Mechanics 
Centrifugal pump design, 12:31360 (R;US) 


CENTRIFUGATION 
Research Programs 
Mechanism of flow through compressible, porous beds in 
sedimentation, filtration, centrifugation, and deliquoring: 
Progress report, September 1, 1986-February 15, 1987, 
12:31123 (R;US) 
CERAMICS 
Bibliographies 
Bibliography of ceramic extrusion and plasticity, 12:31130 
(R;US) 
Chemical Composition 
Slag cement-low level radioactive waste forms at Savannah 
River Plant, 12:30182 (J;US) 
Extrusion 
Bibliography of ceramic extrusion and plasticity, 12:31130 
Fracture Mechanics 
Advanced statistical concepts of fracture, 12:31057 (RA;US) 
Fracture Properties 
Alumina-SiC whisker composites, 12:31038 (R;US) 


Materials characterization studies for single point machining of 
cooled optics, 12:31135 (R;US) 
Mechanical Properties 
Ceramic materials in piston engines, 12:31071 (R;FI;In Finnish) 
Mechanical Tests 
Development of slit-ring test method for ceramic tubes, 
12:30994 (R;US) 
Oxidation 
Alumina-SiC whisker composites, 12:31038 (R;US) 
Physical Radiation Effects 
Self-radiation damage in actinide host phases of nuclear waste 
forms, 12:30184 (J;US) 
Slag cement-low level radioactive waste forms at Savannah 
River Plant, 12:30182 (J;US) 
Plasticity 
Bibliography of ceramic extrusion and plasticity, 12:31130 
Processing 
Mechanism of flow through compressible, porous beds in 
sedimentation, filtration, centrifugation, and deliquoring: 
Progress report, September 1, 1986-February 15, 1987, 
12:31123 (R;US) 
Research Programs 
Study of the DOE-ORNL Ceramic Technology Program for 
advanced heat engines: National Materials Advisory Board, 
12:31055 (RA;US) 
Technology Assessment 
Introduction and status of the ceramic technology for 
advanced heat engines project, 12:31047 (RA;US) 
Thermal Shock 
Alumina-SiC whisker composites, 12:31038 (R;US) 
Whiskers 
Alumina-SiC whisker composites, 12:31038 (R;US) 
CERAMICS INDUSTRY 
Fuels 
Potential for natural gas use in the advanced-ceramics industry. 
Topical report, 12:30105 (R;US) 


See also MAIZE 
RICE 
WHEAT 
Production 
Method to compute the total energy requirement in cereal 
productions, 12:30999 (R;NO) 
CESIUM 
Radionuclide Migration 
Simulations of water and solute movement in the buried waste 
repository at Vaalputs, 12:31815 (R;ZA) 
CESIUM 123 
Angular Momentum 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 





CESIUM 123 
High Spin States 


High Spin States 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
CESIUM 137 
Environmental Exposure Pathway 
Environmental radioactivity at the National Nuclear Research 
Centre, Pelindaba. Report for the year 1985, 12:31772 
(R;ZA) 
CESIUM HYDROXIDES 
Catalytic Effects 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 
CESIUM IODIDES 
Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Energy Resolution 
Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
Particle Discrimination 
Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
Performance 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Scintillation Counters 
Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
CETACEANS 
Baseline Ecology 
Bowhead whale behavior in relation to seismic exploration, 
Alaskan Beaufort Sea, Autumn 1981. Study report (Final), 
12:30079 (R;US) 
CHALKS 
See LIMESTONE 
CHARCOAL 
Briquetting 
Briquetting of charcoal. Final report, 12:30282 (R;NO;In 
Norwegian) 
By-Products 
Briquetting of charcoal. Final report, 12:30282 (R;NO;In 
Norwegian) 
Combustion 
Charcoal as fuel. Final report, 12:30020 (R;NO;In Norwegian) 
Stove for greenhouses. Final report, 12:31006 (R;NO;In 
Norwegian) 
Production 
Charcoal as fuel. Final report, 12:30020 (R;NO;In Norwegian) 
Options for wood in the Kenyan energy market. Energy 
discussion paper, 12:30296 (R;GB) 
CHARGED PARTICLE DETECTION 


See also ION DETECTION 
MUON DETECTION 


Detectors used in AGS experiment E802: a survey of 
relativistic heavy-ion collisions, 12:31598 (BA;US) 
Cherenkov Counters 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Design 
Composite charged particle detectors with logarithmic energy 
response for large dynamic range energy measurements, 
12:31596 (BA;US) 
Drift Chambers 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Response Functions 
Composite charged particle detectors with logarithmic energy 
response for large dynamic range energy measurements, 
12:31596 (BA;US) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 


Chemical Composition 


Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
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Chemical Reaction Kinetics 
Fundamental research on novel process alternatives for coai 
gasification: Progress report for the period May 7-August 6, 
1984, 12:29901 (R;US) 
Chemical Reactions 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period May 7-August 6, 
1984, 12:29901 (R;US) 
Combustion 
Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 
Combustion Kinetics 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Gasification 
Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1985-September 
1986, 12:29917 (R;US) 
Particle Size 
Particle size dependence of coal char reactivity, 12:29949 
(J;US) 
Specific Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
Swelling 
Solvent swelling of liquefaction residues, 12:29924 (J;US) 
Synthesis 
Mild gasification offers coal a three-fuel future, 12:29928 
(J;GB) 
Thermal Gravimetric Analysis 
Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 
CHELATING AGENTS 
See also ACETYLACETONE 
Comparative Evaluations 
New sequestering agents for the actinides: effectiveness for 
removal of Pu from mice of hydroxamic acid derivatives of 
DTPA, EDTA and desferrioxamine and an n-centered 
tris(catechoylamide) ligand; graded dosages of 
desferrioxamine pyridinone oxide (desferriHOPOCAM); 
protracted administration of 3,4,3-LICAM(C), 12:31927 
(RA;US) 
CHEMICAL ANALYSIS 


See also ACTIVATION ANALYSIS 
MULTI-ELEMENT ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 


Accuracy 
Reliability and reproducibility of the flue gas analysis system of 
TNO'’s fluidized bed boiler, 12:30027 (R;NL;DU) 
Acoustic Measurements 
Chemical sensors, 12:31205 (R;US) 
Optical Equipment 
Chemical sensors, 12:31205 (R;US) 
Reliability 
Reliability and reproducibility of the flue gas analysis system of 
TNO's fluidized bed boiler, 12:30027 (R;NL;DU) 
Research Programs 
Analytical Chemistry Division: Annual progress report for 
period ending December 31, 1986, 12:31202 (R;US) 
Semiconductor Devices 
Chemical sensors, 12:31205 (R;US) 
CHEMICAL BONDS 
Cleavage 
Factors controlling hydrogenolysis in coal liquefaction: 
Quarterly report No. 1 for the period July 16, 1986 to 
September 30, 1986, 12:29908 (R;US) 
CHEMICAL EFFLUENTS 
Chemical Composition 
Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 
CHEMICAL ENGINEERING 
Research Programs 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 12:30815 (R;US) 
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Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 

CHEMICAL EXPLOSIVES 
See also TNT 
Sensitivity 

Hazard characterization of explosives by use of the friction 

sensitivity test, 12:31624 (R;US) 
Testing 

Hazard characterization of explosives by use of the friction 

sensitivity test, 12:31624 (R;US) 
CHEMICAL INDUSTRY 
Accidents 

Personal protective-equipment selection and use during 
episodic chemical releases: a review of current practices, 
12:31353 (R;US) 

Energy Consumption 

Production structure and energy use in Finnish process 

industry, 12:31010 (R;FI;In Finnish) 
Fuel Cells 

Application of fuel cells to chlorine-caustic technology: 
Topical report, October 1, 1985 - December 31, 1986, 
12:30822 (R;US) 

CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL RADIATION EFFECTS 
Meetings 

Executive management seminar on radiation sterilization of 
medical products. 15-17th September 1986, Holiday Inn on 
the Park, Kuala Lumpur, Malaysia, 12:31951 (R;MY) 

CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Correlations 

Particle size dependence of coal char reactivity, 12:29949 
(J;US) 

Energy Dependence 

Energy dependence of unimolecular rate constants, 12:31289 
(J;US) 

CHEMICAL REACTIONS 


See also CHEMISORPTION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
NITRIDATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 
POLYMERIZATION 
REDUCTION 


Isotope Effects 
Relationship among polymer-polymer interaction energy 
densities and the deuterium isotope effect. Technical report, 
12:31240 (R;US) 
Strains 
Optical sensing of chemically induced strains, 12:31206 (R;US) 
CHEMICAL SPILLS 
Protective Clothing 
Personal protective-equipment selection and use during 
episodic chemical releases: a review of current practices, 
12:31353 (R;US) 
CHEMICALS 
See CARCINOGENS 
CHELATING AGENTS 
MUTAGENS 


PIGMENTS 
SURFACTANTS 


CHEMISORPTION 
Research 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
CHERENKOV COUNTERS 
Design 
Development of highly segmented cerenkov detectors for 15 
GeV/amu nucleus-nucleus collisions, 12:31599 (BA;US) 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Multichannel Cherenkov counter for hyperon detection, 
12:31573 (R;SU;In Russian) 


CHLORINATED ALIPHATIC HYDROCARBONS 
Environmental Transport 


Performance 
Development of highly segmented cerenkov detectors for 15 
GeV /amu nucleus-nucleus collisions, 12:31599 (BA;US) 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Multichannel Cherenkov counter for hyperon detection, 
12:31573 (R;SU;In Russian) 
Response Functions 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 
Fallout 
Inventory taking and transfer of I-129 in the food chain and 
fission product transfer on the pathway pasture-dairy cow- 
milk. An assessment of the situation after the Chernobyl 
accident, 12:31771 (R;DE;In German) 
CHIMNEYS 
Height 
Methods for estimating stack heights, 12:31446 (R;NO;In 
Norwegian) 
A 


Coal 
China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 
Coal Liquefaction 
Status of direct coal liquefaction research in China, 12:29933 
(BA;GB) 
Coal Mining 
China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 
Coal Reserves 
China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 
Energy Policy 
China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Fluidized Bed Boilers 
Application of and prospects for fluidized-bed combustion 
technology in coal-mining areas in China, 12:30038 (BA;GB) 
Land Resources 
Integration of SIR-A imagery and Landsat MSS data for land 
cover mapping in the Maowusu desert, China, 12:31718 
(RA;US) 
Study of the land use investigation using the SIR-A image, 
12:31721 (RA;US) 
Land Use 
Study of the land use investigation using the SIR-A image, 
12:31721 (RA;US) 
Surface Mining 
Coal-mining technology in China, 12:30006 (BA;GB) 
Underground Mining 
Coal-mining technology in China, 12:30006 (BA;GB) 
CHINESE HAMSTER 
See HAMSTERS 
CHINESE HAMSTER OVARY CELLS 


Biological Radiation Effects 
Effects of LET on split dose repair, 12:31974 (BA;US) 
Biological Repair 
Effects of LET on split dose repair, 12:31974 (BA;US) 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM HYDROXIDES 


CHLORINATED ALICYCLIC HYDROCARBONS 
Environmental Transport 
Long range transport of polycylorinated hydrocarbons to the 
Arctic, 12:31671 (R;NO) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
Environmental Transport 
Long range transport of polycylorinated hydrocarbons to the 
Arctic, 12:31671 (R;NO) 





CHLORINATED AROMATIC HYDROCARBONS 
Environmental Transport 


CHLORINATED AROMATIC HYDROCARBONS 
Environmental Transport 
Long range transport of polycylorinated hydrocarbons to the 
Arctic, 12:31671 (R;NO) 
CHLORINE 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
Mass Spectroscopy 
Inductively coupled helium plasma as an ion source for mass 
spectrometry, 12:31215 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPLEXES 
Chemical Preparation 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Conformational Changes 
High-pressure studies of transition-metal complexes. 1. Induced 
torsional deformation in RezCls?", 12:31286 (J;US) 
Crystal Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Electronic Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Stereochemistry 
High-pressure studies of transition-metal complexes. 1. Induced 
torsional deformation in RezCls*, 12:31286 (J;US) 
CHLOROPHYLL 
Electron Transfer 
[Mechanisms of photochemical energy conversion by 
chlorophyll]: Progress report, July 1, 1986 to April 15, 1987, 
12:30298 (R;US) 
CHLOROPHYLL-BINDING PROTEINS 
DNA-Cloning 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
Genes 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
Molecular Biology 
[Unraveling photosystems: Final report], 12:30297 (R;US) 
CHO CELLS 
Biological Radiation Effects 
Action spectra for killing and mutation of Chinese hamster 
cells exposed to mid- and near-ultraviolet monochromatic 
light, 12:31955 (BA;US) 
Alpha radiation: Particle distribution as an important factor in 
determining biological effectiveness, 12:31979 (BA;US) 
Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 
Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 
Simultaneous repair of sublethal and potentially-lethal damage 
in stationary-phase CHO cells, 12:31962 (BA;US) 
Biological Repair 
Simultaneous repair of sublethal and potentially-lethal damage 
in stationary-phase CHO cells, 12:31962 (BA;US) 
Chromosomal Aberrations 
Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 
DNA Repair 
Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 
Enzyme Activity 
Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 
Genetic Radiation Effects 
Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 
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Multiple chromatin breaks produced by neon ions, 12:31935 
(RA;US) 

Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 

Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 

Mutation Frequency 

Quantitative and molecular analyses of radiation-induced 
mutation in pSV2gpt transformed CHO cells, 12:31982 
(BA;US) 

Mutations 

Action spectra for killing and mutation of Chinese hamster 
cells exposed to mid- and near-ultraviolet monochromatic 
light, 12:31955 (BA;US) 

Quantitative and molecular analyses of radiation-induced 
mutation in pSV2gpt transformed CHO cells, 12:31982 
(BA;US) 

Radionuclide Kinetics 

Alpha radiation: Particle distribution as an important factor in 
determining biological effectiveness, 12:31979 (BA;US) 

Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 

Survivai Curves 

Action spectra for killing and mutation of Chinese hamster 
cells exposed to mid- and near-ultraviolet monochromatic 
light, 12:31955 (BA;US) 

Alpha radiation: Particle distribution as an important factor in 
determining biological effectiveness, 12:31979 (BA;US) 

Simultaneous repair of sublethal and potentially-lethal damage 
in stationary-phase CHO cells, 12:31962 (BA;US) 

Temperature Effects 

Effect of inhibition of protein synthesis on the development of 

thermotolerance, 12:31984 (RA;US) 
Tolerance 

Effect of inhibition of protein synthesis on the development of 

thermotolerance, 12:31984 (RA;US) 
CHOLESTEROL 
Biochemical Reaction Kinetics 

Apolipoprotein (apo) E levels and distribution in human cord 

blood, 12:31828 (RA;US) 
Biochemistry 

Abnormalities of blood platelets in rabbits with dietary 

hypercholesterolemia and atherosclerosis, 12:31903 (RA;US) 
Blood Chemistry 

Apolipoprotein (apo) E levels and distribution in human cord 
blood, 12:31828 (RA;US) 

Serum lipid and lipoprotein concentrations following exposure 
to ozone, 12:32000 (RA;US) 

CHOROID 

See UVEA 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHY 

See also LIQUID COLUMN CHROMATOGRAPHY 

SUPERCRITICAL FLUID CHROMATOGRAPHY 
Equipment 

Continuous electrochromatography using a rotating annular 

system, 12:31217 (J;US) 
CHROMIUM 
Phase Diagrams 

Fireside corrosion of superheater alloys for advanced-cycle 

steam plants: Final report, 12:30454 (R;US) 
Soil Chemistry 

Heavy metals uptake by soils of various forests far away from 

industrial sites, 12:31743 (RA;DE;In German) 
CHROMIUM 53 TARGET 
Neutron Reactions 
Calculated neutron-induced cross sections for **Cr from 1 to 
20 MeV, 12:32251 (R;US) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
STAINLESS STEELS 
Corrosion Resistance 

Cathodic deposition of a chromium-nickel alloy, 12:31122 

(TJ;US) 
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Electrodeposition 
Cathodic deposition of a chromium-nickel alloy, 12:31122 
(TJ;US) 
CHROMIUM CARBIDES 
Tribology 
Effects of atmosphere on the tribological properties of a 
chromium carbide based coating for use to 760°C, 12:31125 
(R;US) 
CHROMIUM COMPLEXES 


Multiphoton-induced picosecond photophysics of 
chromium(II])-polypyridyl complexes, 12:31314 (J;US) 
Photochemical Reactions 
Multiphoton-induced picosecond photophysics of 
chromium(III)-polypyridyl complexes, 12:31314 (J;US) 
CHROMIUM COMPOUNDS 
See also CHROMIUM CARBIDES 


Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 

CHROMIUM STEELS 
Microhardness 

Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

Radiation Hardening 

Effect of laser hardening on microstructure and wear 

resistance in medium carbon/chromium steels, 12:31119 


Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
Radioinduction 

Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 

Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 

Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomai breaks in human lymphocytes, 12:31968 
(BA;US) 

CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME BREAKAGE 
Radioinduction 
Multiple chromatin breaks produced by neon ions, 12:31935 
(RA;US) 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
DNA Sequencing 

Chromosome #9 specific repetitive DNA sequence, 12:31861 

(J;US) 
CHROMOSPHERE 
Solar Flares 

Possibility of a purely chromospheric origin for the bright 

kernels in white-light flares, 12:32059 (R;US) 
CHRYSENE 
Chemical Preparation 

Synthesis and reactivity of [(eta5-Cs;R;)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 

Chemical Reactions 

Synthesis and reactivity of [(eta5-CsRs)Ru(eta®-arene)]PFe (R 

= H, CHs) complexes of naphthalene, anthracene, pyrene, 


CLUSTER MODEL 
Hypernuciei 


chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
CIR REACTOR 
See CIRUS REACTOR 
CIRCULATING SYSTEMS 
Design 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Feasibility Studies 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Operation 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Waste Water 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
CIRUS REACTOR 
Bhabha Atomic Research Centre, Trombay, Maharashtra, India 
Education 
Training and man-power development in CIRUS reactor, 
12:30561 (R;MY) 
Personnel 
Training and man-power development in CIRUS reactor, 
12:30561 (R;MY) 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLASSICAL MECHANICS 
Conservation Laws 
Difference equations and conservation laws, 12:32313 (J;US) 
CLAYS 


See also BENTONITE 
ILLITE 


Radionuclide Migration 
Effects of coupled thermal, hydrological and chemical 
processes on nuclide transport, 12:30155 (R;US) 
CLEAN AIR ACT 
Progress in the prevention and control of air pollution in 1985. 
Final report, 12:31677 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLOSED-CYCLE SYSTEMS 
Design 


Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Feasibility Studies 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Operation 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Waste Water 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
CLOSTRIDIUM ACETOBUTYLICUM 
Radiosensitivity 
Sensitivity of clostridium acetobutylicum to oxygen and 
ionizing radiation, 12:31983 (BA;US) 
CLOSTRIDIUM THERMOCELLUM 
Culture Media 
Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 
CLOSURES 
Specifications 
RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 
CLUSTER MODEL 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:32259 (J;NL) 





CLUSTERS (SOLID) 
Absorption 


CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CMEA 
See COMECON 
COAL 


See also BROWN COAL 
SUBBITUMINOUS COAL 


Absorption Spectroscopy 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
Adsorption Heat 
[Acid base properties of coals and other solids] (6 coals in 10 
different organic solvents), 12:29939 (R;US) 
Agglomeration 
Selective agglomeration: let's compare the emerging processes, 
12:29896 (J;US) 
Ash Content 
Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 


Solubility of coal ash in water, 12:30028 (R;FI;In Finnish) 
Caking Power 

Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 

Calorific Value 

Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 

Carbonization 

Coal conversion technology: opportunities and challenges, 

12:29893 (BA;GB) 
Chemical Analysis 

Progress report on the characterization of trace elements in 
South African coals and coal ashes. Interim report, 12:29944 
(R;ZA) 

Separation and characterization of coal macerals, 12:29962 
(J;US) 

Chemical Composition 

[Acid base properties of coals and other solids] (6 coals in 10 
different organic solvents), 12:29939 (R;US) 

Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 

Chemical Properties 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Fields of coal research related to the classification and 
characterization of coal, and the input of petrography and 
mineralogy in various other applied research fields, 12:29945 
(R;ZA) 

Combustion 

Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 

Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 

Combustion Kinetics 

A study of two chemical reaction models in turbulent coal 
combustion, i2:30031 (BA;US) 

Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 

The contribution of radiation to the ignition of a confined 
turbulent coal-water slurry diffusion flame, 12:30030 
(BA;US) 

Combustion Products 

Coal ash deposition, interaction with metal substrates and 
deposit build up: Fourth quarterly report, February 26 to 
May 25, 1987, 12:30016 (R;US) 

Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI;In Finnish) 

Comparative Evaluations 

[Acid base properties of coals and other solids] (6 coals in 10 

different organic solvents), 12:29939 (R;US) 


ERA-12/15 / 114S 


Consumption Rates 

Quarterly coal report, October-December 1986 (USA; by state; 

some data 1980 to 1986), 12:29996 (R;US) 
Desulfurization 

Coal conversion technology: opportunities and challenges, 
12:29893 (BA;GB) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 

Meeting emission standards with high-sulfur coals, 12:29975 
(BA;GB) 

Use of x-ray computed tomography to examine microbial 
desulfurization of lump coal, 12:29926 (J;US) 

Devolatilization 

Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period May 7-August 6, 
1984, 12:29901 (R;US) 

Dry Ashing 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Emission Spectroscopy 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Energy Consumption 

Coal in Asia and the Pacific: a regional overview, 12:30042 
(BA;GB) 

Plans for coal use in Malaysia, 12:30045 (BA;GB) 

Energy Demand 

Current and future plans for coal use in Korea, 12:30044 
(BA;GB) 

Plans for coal use in Malaysia, 12:30045 (BA;GB) 

Energy Policy 

China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 

Current and future plans for coal use in Korea, 12:30044 
(BA;GB) 

Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 

Plans for coal use in Malaysia, 12:30045 (BA;GB) 

Relationship between coal and nuclear power for electricity 
production: a strategy for electricity production in France, 
12:30761 (BA;GB) 

Status of the Philippine coal development program, 12:30033 
(BA;GB) 

Energy Source Development 

Status of the Philippine coal development program, 12:30033 

(BA;GB) 
Environmental Impacts 

Environmental policies affecting the development of newer 

coal technologies, 12:29985 (BA;GB) 
Environmental Policy 

Applying multidisciplinary policy analysis to factors affecting 
coal use, 12:29986 (BA;GB) 

Environmental policies affecting the development of newer 
coal technologies, 12:29985 (BA;GB) 

Explosions 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Exports 

Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 

Prospects of exporting American coal. Hearing before the 
Subcommittee on Natural Resources Development and 
Production of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Ninth Congress, 
Second Session, August 5, 1986, 12:30041 (B;US) 

Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 

Fire Hazards 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
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Flotation 
Selective agglomeration: let’s compare the emerging processes, 
12:29896 (J;US) 
Flow Models 
A study of two chemical reaction models in turbulent coal 
combustion, 12:30031 (BA;US) 
Fluidized-Bed Combustion 
Application of and prospects for fluidized-bed combustion 
technology in coal-mining areas in China, 12:30038 (BA;GB) 
Fluidized-Bed Combustors 
Scaling factors for fluidized-bed coal combustion. Phase 1, 
12:30021 (R;US) 
Global Aspects 
Coal in Asia and the Pacific: a regional overview, 12:30042 
(BA;GB) 
Heat Treatments 
Modification of coal by subcritical steam: pyrolysis and 
extraction yields, 12:29927 (J;US) 
Heavy Media Separation 
Selective agglomeration: let’s compare the emerging processes, 
12:29896 (J;US) 
Hydrogenation 
Influence of hydrogen and specific catalysts on the production 
of synthetic liquid fuels, 12:29912 (RA;GB) 
Imports 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
Infrared Spectra 
[Determination of distribution of hydrogen in coal by FTIR]: 
Technical progress, 12:29936 (R;US) 
Inventories 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
Macerals 
Laser micropyrolysis of coal macerals. Final report, November 
1982-October 1986, 12:29947 (R;US) 
Market 
Coal demand and supply outlook to 2000: the influence of fuel 
choice technology and economics, 12:30046 (BA;GB) 
Prospects of exporting American coal. Hearing before the 
Subcommittee on Natural Resources Development and 
Production of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Ninth Congress, 
Second Session, August 5, 1986, 12:30041 (B;US) 
Materials Handling 
Safety of the use of coal products. Part 1. Literature study and 
data acquisition, 12:30009 (R;FI;In Finnish) 
Microstructure 
Macromolecular structure of coals. 9. Molecular structure and 
glass transition temperature, 12:29957 (J;US) 
Multi-Element Analysis 
Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
Nuclear Magnetic Resonance 
[Determination of distribution of hydrogen in coal by FTIR]: 
Technical progress, 12:29936 (R;US) 
Numerical Data 
Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 
Oxidation 
Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 
Particle Size 
Diffusion of gases in New Mexico coals. Technical report 
(Final), 15 January 1986-30 September 1986, 12:29946 (R;US) 
Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 


COAL 
Structural Chemical Analysis 


Petrography 

Fields of coal research related to the classification and 
characterization of coal, and the input of petrography and 
mineralogy in various other applied research fields, 12:29945 
(R;ZA) 

Porosity 

Diffusion of gases in New Mexico coals. Technical report 

(Final), 15 January 1986-30 September 1986, 12:29946 (R;US) 
Prices 

Annual prospects for world coal trade, 1987, 12:30040 (R;US) 

Price of oil, gas, coal and electricity in four European 
countries 1960-1983, 12:30826 (R;NO) 

Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 

Processing 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 

Safety of the use of coal products. Part 1. Literature study and 
data acquisition, 12:30009 (R;FI;In Finnish) 

Production 

China’a coal industry: present status and prospects for the 
future, 12:29989 (BA;GB) 

Coal in Asia and the Pacific: a regional overview, 12:30042 
(BA;GB) 

Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 

Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 

Pyrolysis 

13C CP/MAS NMR study of changes in molecular mobility of 
coal after pyrolysis at 590 C, 12:29961 (J;US) 

Modification of coal by subcritical steam: pyrolysis and 
extraction yields, 12:29927 (J;US) 

Quantitative Chemical Analysis 

Analysis directory of Canadian commercial coals: supplement 
No. 6 (Tabulation of 1984 analysis of samples from mines, 
preparation plants and power plants), 12:29935 (R;CA) 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Reviews 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Risk Assessment 

Applying multidisciplinary policy analysis to factors affecting 

coal use, 12:29986 (BA;GB) 
Safety Engineering 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Solvent Extraction 

Mobilities of hydrogen in solvent-swollen coals. A study by 
pulsed NMR, 12:29955 (J;US) 

Modification of coal by subcritical steam: pyrolysis and 
extraction yields, 12:29927 (J;US) 

Spontaneous Combustion 

Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 

Structural Chemical Analysis 

13C CP/MAS NMkR study of changes in molecular mobility of 
coal after pyrolysis at 590 C, 12:29961 (J;US) 

[Determination of distribution of hydrogen in coal by FTIR]: 
Technical progress, 12:29936 (R;US) 

Characterization of extractable organosulfur constituents from 
Bevier seam coal, 12:29954 (J;US) 

Mobilities of hydrogen in solvent-swollen coals. A study by 
pulsed NMR, 12:29955 (J;US) 

Solvent swelling of liquefaction residues, 12:29924 (J;US) 

Structural variations and evidence of segmental motion in the 
aliphatic region in coals observed with dipolar-dephasing 
NMR, 12:29956 (J;US) 





COAL 
Supply and Demand 


Supply and Demand 
Coal demand and supply outlook to 2000: the influence of fuel 
choice technology and economics, 12:30046 (BA;GB) 
Swelling 
Transport of penetrants in the macromolecular structure of 
coals. 6. Amine transport mechanisms, 12:29920 (J;US) 
Thermal Analysis 
Macromolecular structure of coals. 9. Molecular structure and 
glass transition temperature, 12:29957 (J;US) 
Trade 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Volatile Matter 
Determination of trace elements in coal and coai products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
Wetting Heat 
[Acid base properties of coals and other solids] (6 coals in 10 
different organic solvents), 12:29939 (R;US) 
X-Ray Fluorescence Analysis 
Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
Geology 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
COAL EXTRACTS 
Chemical Reaction Kinetics 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
Deashing 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
Desulfurization 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
Mass Spectroscopy 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
Structural Chemical Analysis 
Microbial conversion of low-rank coal: characterization of 
biodegraded product, 12:29958 (J;US) 
COAL FINES 
Combustion 


An ultraclean, ultrafine fuel derived from coal: Handling and 
combustion evaluation studies: Final annual report, March 1, 
1986-February 28, 1987, 12:29888 (R;US) 

Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 

Combustion Kinetics 

Molecular beam mass spectrometric studies of coal dust-air 

flames, 12:30032 (BA;US) 


An ultraclean, ultrafine fuel derived from coal: Handling and 
combustion evaluation studies: Final annual report, March 1, 
1986-February 28, 1987, 12:29888 (R;US) 

Pneumatic Transport 

An ultraclean, ultrafine fuel derived from coal: Handling and 
combustion evaluation studies: Final annual report, March 1, 
1986-February 28, 1987, 12:29888 (R;US) 

Prices 

Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 

COAL FUEL CELLS 
Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
COAL GAS 
Synthesis 

Mild gasification offers coal a three-fuel future, 12:29928 

(J;GB) 
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COAL GASIFICATION 
Catalysis 

Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 

Catalysts 

Studies of metal/carbon surface chemistry: Reporting period 
September 1, 1986-November 30, 1986, 12:29937 (R;US) 

Studies of metal/carbon surface chemistry: Reporting period 
December 1, 1986-February 28, 1987, 12:29938 (R;US) 

Chemical Reaction Kinetics 

Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 

The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 

Comparative Evaluations 

Fuel production from coal by the Mobil Oil process using 

nuclear high-temperature process heat, 12:29914 (R;DE;GE) 
Computerized Simulation 

Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 

The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 

Coordinated Research Programs 
Recommendations of the working groups, 12:30039 (BA;GB) 
Economics 

Meeting emission standards with high-sulfur coals, 12:29975 
(BA;GB) 

Prospects for coal gasification in Pakistan, 12:29931 (BA;GB) 

Flowsheets 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Mathematical Models 

Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 

Pressure Dependence 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Process Heat 

Fuel production from coal by the Mobil Oil process using 

nuclear high-temperature process heat, 12:29914 (R;DE;GE) 
Reaction Kinetics 

Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1985-September 
1986, 12:29917 (R;US) 

Research Programs 

Coal research in the United States, 12:29891 (BA;GB) 

Coal technology development activities in India, 12:29892 
(BA;GB) 

Fundamental research on novel process alternatives for coal 
gasification: Progress report for the period November 7, 
1985-February 6, 1986, 12:29902 (R;US) 

Mild gasification offers coal a three-fuel future, 12:29928 
(J;GB) 

Reviews 

An assessment of process modelling for fluidized bed coal 

gasifiers: Final report, 12:29899 (R;US) 
Simulation 

Transient multicomponent flows through packed beds, 

12:29929 (BA;US) 
Technology Assessment 

Coal conversion technology: opportunities and challenges, 
12:29893 (BA;GB) 

Low-calorie-value solid fuels: combustion, gasification, 
liquefaction, 12:30018 (R;XU) 

Temperature Dependence 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Thermodynamics 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
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Waste Water 

Anaerobic fluid-bed treatment of coal conversion wastewater: 
Second quarterly technical progress report for the period 
November 16, 1986-February 15, 1987, 12:31820 (R;US) 

COAL GASIFICATION PLANTS 
Chemical Effluents 

Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 

Comparative Evaluations 

An assessment of process modelling for fluidized bed coal 

gasifiers: Final report, 12:29899 (R;US) 
Flue Gas 

Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 

Mathematical Models 

An assessment of process modelling for fluidized bed coal 

gasifiers: Final report, 12:29899 (R;US) 
Waste Water 

Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 

Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 

COAL INDUSTRY 
Competition 

Prospects of exporting American coal. Hearing before the 
Subcommittee on Natural Resources Development and 
Production of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Ninth Congress, 
Second Session, August 5, 1986, 12:30041 (B;US) 

Reviews 

Quarterly coal report, October-December 1986, 12:29996 
(R;US) 

COAL LIQUEFACTION 
See also TSL PROCESS 
Bench-Scale Experiments 

Influence of hydrogen and specific catalysts on the production 

of synthetic liquid fuels, 12:29912 (RA;GB) 
Catalysis 

Influence of hydrogen and specific catalysts on the production 

of synthetic liquid fuels, 12:29912 (RA;GB) 


Solvent swelling of liquefaction residues, 12:29924 (J;US) 
Chemical Reaction Kinetics 
Effect of water and hydrogen partial pressures during direct 
liquefaction in catalyzed systems with a low solvent-to-coal 
ratio, 12:29922 (J;US) 


Hydrogen bonds from a subbituminous coal to sorbed solvents. 


An infrared study, 12:29925 (J;US) 
Hydrogen-transfer-promoted bond scission initiated by coal 
fragments, 12:29921 (J;US) 
Mobilities of hydrogen in solvent-swollen coals. A study by 
pulsed NMR, 12:29955 (J;US) 
Solvent swelling of liquefaction residues, 12:29924 (J;US) 
The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 


Factors controlling hydrogenolysis in coal liquefaction: 
Quarterly report No. 2 for the period October 1, 1986 to 
December 31, 1986, 12:29909 (R;US) 

Computerized Simulation 
The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 
Coordinated Research Programs 
Recommendations of the working groups, 12:30039 (BA;GB) 
Efficiency 

Influence of hydrogen and specific catalysts on the production 

of synthetic liquid fuels, 12:29912 (RA;GB) 
Flowsheets 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Hydrogen Transfer 

Factors controlling hydrogenolysis in coal liquefaction: 
Quarterly report No. 1 for the period July 16, 1986 to 
September 30, 1986, 12:29908 (R;US) 


Properties 


Factors controlling hydrogenolysis in coal liquefaction: 
Quarterly report No. 2 for the period October 1, 1986 to 
December 31, 1986, 12:29909 (R;US) 

Hydrogen-transfer-promoted bond scission initiated by coal 
fragments, 12:29921 (J;US) 

Pressure Dependence 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Research Programs 

Coal research in the United States, 12:29891 (BA;GB) 

Coal technology development activities in India, 12:29892 
(BA;GB) 

Influence of hydrogen and specific catalysts on the production 
of synthetic liquid fuels, 12:29912 (RA;GB) 

Status of direct coal liquefaction research in China, 12:29933 
(BA;GB) 

Technology Assessment 

Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 

Coal conversion technology: opportunities and challenges, 
12:29893 (BA;GB) 

Low-calorie-value solid fuels: combustion, gasification, 
liquefaction, 12:30018 (R;XU) 

Status of direct coal liquefaction research in China, 12:29933 
(BA;GB) 

Temperature Dependence 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
Thermodynamics 

The development and application of the ARACHNE process 

flowsheeting package to synfuels, 12:29913 (RA;GB) 
COAL LIQUIDS 
Boiling Points 

Relationship between refractive indices and other properties of 

coal hydrogenation distillates, 12:29960 (J;US) 
Calorimetry 

Thermodynamics of molecular interactions in coal liquids: 

Progress report, September-December 1985, 12:29903 (R;US) 
Density 

Relationship between refractive indices and other properties of 

coal hydrogenation distillates, 12:29960 (J;US) 
Environmental Impacts 

Coal liquefaction process development: solving potential health 

and environmental problems, 12:29987 (BA;GB) 
Health Hazards 

Coal liquefaction process development: solving potential health 

and environmental problems, 12:29987 (BA;GB) 
Hydrogenation 

Hydroprocessing of coal-derived residuum: Part 1, Effect of 

unimodal catalyst pore size distribution, 12:29910 (R;US) 
Informativun Systems 

Coal liquefaction process development: solving potential health 

and environmental problems, 12:29987 (BA;GB) 
Mixing Heat 

Thermodynamics of molecular interactions in coal liquids: 

Progress report, September-December 1985, 12:29903 (R;US) 
Molecular Weight 

Relationship between refractive indices and other properties of 

coal hydrogenation distillates, 12:29960 (J;US) 
Refining 

Status of direct coal liquefaction research in China, 12:29933 

(BA;GB) 
Refractivity 

Relationship between refractive indices and other properties of 

coal hydrogenation distillates, 12:29960 (J;US) 
Synthesis 

Mild gasification offers coal a three-fuel future, 12:29928 

(J;GB) 
Thermodynamic Properties 

Thermodynamics of molecular interactions in model coal 
liquids. 1. AG®, AH®, and AS° values for the interactions 
among m-cresol, quinoline, and aniline in decane at 25 C, 
12:29959 (J;US) 

Thermodynamics of molecular interactions in coal liquids: 
Progress report, September-December 1985, 12:29903 (R;US) 





COAL MINES 
Fire Pre 


COAL MINES 
Fire Prevention 
Mine fires in Indian coalfields, 12:30047 (BA;GB) 
Fires 
Mine fires in Indian coalfields, 12:30047 (BA;GB) 
Methane 

Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 

Underground Mining 

Interaction of radio transmissions on mine monitoring and 
control systems. Open File report, September 1982-July 
1985, 12:30002 (R;US) 

COAL MINING 
Economic Development 

Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 

Technology Utilization 

China’a coal industry: present status and prospects for the 

future, 12:29989 (BA;GB) 
COAL PREPARATION 
Cleaning 

Second report to Congress on emerging clean coal 
technologies capable of retrofitting, repowering, or 
modernizing existing facilities, 12:30760 (R;US) 

Comparative Evaluations 

Selective agglomeration: let's compare the emerging processes, 

12:29896 (J;US) 
Coordinated Research Programs 

US/India co-operative coal conversion program, 12:29895 

(BA;GB) 
Economics 

Meeting emission standards with high-sulfur coals, t2:29975 

(BA;GB) 
Meetings 

International clean coal technology congress: Conference 

proceedings, 12:29887 (R;US) 
Research Programs 

Coal research in the United States, 12:29891 (BA;GB) 

Status of the Philippine coal development program, 12:30033 
(BA;GB) 

Technology Assessment 

Coal conversion technology: opportunities and challenges, 
12:29893 (BA;GB) 

Environmental policies affecting the development of newer 
coal technologies, 12:29985 (BA;GB) 

Second report to Congress on emerging clean coal 
technologies capable of retrofitting, repowering, or 
modernizing existing facilities, 12:30760 (R;US) 

Selective agglomeration: let's compare the emerging processes, 
12:29896 (J;US) 

COAL RANK 

Fields of coal research related to the classification and 
characterization of coal, and the input of petrography and 
mineralogy in various other applied research fields, 12:29945 
(R;ZA) 

COAL RESERVES 
Global Aspects 

Coal in Asia and the Pacific: a regional overview, 12:30042 

(BA;GB) 
COAL TAR 
Hydrogenation 

Conversion of brown coal to oil by flash pyrolysis, 12:29932 

(BA;GB) 
Toxicity 

Coal tar, creosote, and coal tar neutral oil: non-wood 
preservative uses. Position document No. 2/3, 12:29934 
(R;US) 

COAL TAR OILS 
Toxicity 

Coal tar, creosote, and coal tar neutral oil: non-wood 
preservative uses. Position document No. 2/3, 12:29934 
(R;US) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
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COAL-FIRED MHD GENERATORS 
Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
COALIFICATION 
Fields of coal research related to the classification and 
characterization of coal, and the input of petrography and 
mineralogy in various other applied research fields, 12:29945 
(R;ZA) 
Reaction Kinetics 
Solid **C NMR tracer studies to probe coalification, 12:29988 
(J;US) 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COAST 
See SHORES 
COATINGS 


See also PROTECTIVE COATINGS 
SPRAYED COATINGS 


High Temperature 

Fretting resistance of different coating materials in high 

temperature, 12:30459 (R;FI;In Finnish) 
Materials Testing 

Fretting resistance of different coating materials in high 

temperature, 12:30459 (R;FI;In Finnish) 
Wear Resistance 

Fretting resistance of different coating materials in high 

temperature, 12:30459 (R;FI;In Finnish) 
COAXIAL CABLES 
Electric Currents 

Currents and fields in an asymmetrically driven coaxial line, 

12:32347 (BA;US) 
Electric Fields 

Currents and fields in an asymmetrically driven coaxial line, 

12:32347 (BA;US) 
COBALT 
Catalytic Effects 

Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 

Chemical Reaction Kinetics 

Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 

Electrochemistry 

Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 

COBALT COMPLEXES 
Catalytic Effects 

Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987 
(Catalysts promoters, catalysts and solvents identified by 
code), 12:30274 (R;US) 

COBALT COMPOUNDS 
Photochemistry 

Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 

COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 
Resource Potential 

Cogeneration in developing countries: prospects and problems, 
12:30733 (R;US) 

Private-sector power generation in Pakistan: potential, 
impediments, and policy issues. Final report, 12:30806 
(R;US) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COILS (MAGNETIC) 

See MAGNET COILS 
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COKE 
Biological Effects 
Occupational exposure to coke oven emissions from 1979-1983, 
12:32008 (J;US) 
Consumption Rates 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
Exports 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
Imports 
Quarterly coal report, October-December 1986 (USA; by staie; 
some data 1980 to 1986), 12:29996 (R;US) 
Inventories 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
Production 
Quarterly coal report, October-December 1986 (USA; by state; 
some data 1980 to 1986), 12:29996 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Waste Water 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
COLLAGEN 
Membrane Transport 
Procollagen secretion - a critical step in the regulation of 
procollagen synthesis, 12:31843 (RA;US) 
Metabolism 
Changes in collagen metabolism and proteinolysis after 
repeated inhalation exposure to ozone, 12:32005 (J;US) 
Secretion 
Procollagen secretion - a critical step in the regulation of 
procollagen synthesis, 12:31843 (RA;US) 
COLLECTIVE MODEL 


' High Spin States 
Algebraic fermion description of band termination and loss of 


collectivity in heavy nuclei, 12:32258 (J;NL) 
co 
See COAL MINES 
COLLISIONS 


For low-energy interactions involving photons, electrons, ions, 
atoms, and molecules; not for NUCLEAR REACTIONS; for 
elementary particles and radiations see also INTERACTIONS. 

See also ATOM COLLISIONS 
Emission Spectra 

Population inversions in ablation plasmas generated by intense 
electron beams. Annual report, 1 November 1985-1 
November 1986, 12:32144 (R;US) 

Population Inversion 

Population inversions in ablation plasmas generated by intense 
electron beams. Annual report, 1 November 1985-1 
November 1986, i2:32144 (R;US) 

COLOGNE SPIRITS 
See ETHANOL 
COLOMBIA 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
COLORADO 
Petroleum Deposits 

Landsat lineaments in the Williston, Powder River, and 

Denver Basins, 12:30051 (RA;US) 
COLUMBIA RIVER 
Salmon 

Stock identification of Columbia River chinook salmon and 

steelhead trout: Final report, 12:31819 (R;US) 
Trout 

Stock identification of Columbia River chinook salmon and 

steelhead trout: Final report, 12:31819 (R;US) 
COLUMBIA RIVER BASIN 
Fisheries 
Resident fish activities: Annual report, Fiscal year 1986, 
12:30292 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 


COMBINED CYCLES 
Efficiency 

Appendix I - Coal gasifier integrated with combined gas/steam 
cycles, 12:30464 (R;SE;In Swedish) 

Appendix II - Development of base load turbines for combined 
cycle and gasification. Literature study, 12:30465 (R;SE;In 
Swedish) 

Electricity generation based on wood and combined cycle 
gasification, 12:30463 (R;SE;In Swedish) 

Power Generation 

Appendix I - Coal gasifier integrated with combined gas/steam 
cycles, 12:30464 (R;SE;In Swedish) 

Appendix II - Development of base load turbines for combined 
cycle and gasification. Literature study, 12:30465 (R;SE;In 
Swedish) 

Electricity generation based on wood and combined cycle 
gasification, 12:30463 (R;SE;In Swedish) 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 

Computerized Simulation 

Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 

Evaluation 

The new PROMOD III combined-cycle module: Final report, 

12:30451 (R;US) 
Granular Bed Filters 

Estimation of friction loss in granular bed filter under high 

temperature and high pressure, 12:29898 (R;JP;In Japanese) 
Mathematical Models 

Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
SPONTANEOUS COMBUSTION 
Alarm Systems 

Sprinkler and water spray techniques in fires of combustible 

liquids, 12:30267 (R;FI;In Finnish) 
Control Systems 

Automation of a domestic fuel fired grate boiler. Part 1, 

12:31449 (R;FI;In Finnish) 
Efficiency 

An ultraclean, ultrafine fuel derived from coal: Handling and 
combustion evaluation studies: Final annual report, March 1, 
1986-February 28, 1987, 12:29888 (R;US) 

Correct determination of efficiency with special reference to 
small boilers, 12:30022 (R;SE) 

Mass balance, heat balance and efficiency of the TNO-AFBB. 

Report on the experiments RO97-R102, 12:30024 (R;NL;DU) 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Flow Rate 
Control of a black liquor supply and combustion processes. 
Part 1, 12:31011 (R;FI;In Finnish) 
Meetings 
Proceedings of the VIIIth combustion research contractors’ 
conference, 12:31328 (R;US) 
Simulation 
Automation of a domestic fuel fired grate boiler. Part 1, 
12:31449 (R;FI;In Finnish) 
Technology Assessment 
Low-calorie-value solid fuels: combustion, gasification, 
liquefaction, 12:30018 (R;XU) 
Temperature Control 
Control of a black liquor supply and combustion processes. 
Part 1, 12:31011 (R;FI;In Finnish) 





COMBUSTION CONTROL 
Computer-Aided Design 


COMBUSTION CONTROL 
Computer-Aided Design 
Automation of a domestic fuel fired grate boiler. Part 2, 
12:31450 (R;FI;In Finnish) 
COMBUSTION KINETICS 
Flames 
Combustion phenomena in CI engines: Quarterly progress 
report No. 3, 23 April 1985-24 July 1985, 12:31330 (R;US) 
Flow Models 
A study of two chemical reaction models in turbulent coal 
combustion, 12:30031 (BA;US) 
Research Programs 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
Turbulence 
A study of two chemical reaction models in turbulent coal 
combustion, 12:30031 (BA;US) 
COMBUSTION PRODUCTS 
Hot Gas Cleanup 
The low-turbulence/high-efficiency cyclone separator 
program: Final report, 12:30468 (R;US) 
Soot 
Examination of mechanisms and fuel-molecular effects on soot 
formation. Annual report, 15 November 1985-14 November 
1986, 12:31326 (R;US) 
Influence of alkaline-earth additives on soot and hydroxyl 
radicals in diffusion flames, 12:31327 (R;US) 
Toxicity 
Fire toxicity scaling, 12:32004 (R;US) 
Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI;In Finnish) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 
Research Programs 
Fuel pellets - pilot project. Final report, 12:30283 (R;NO;In 
Norwegian) 
COMECON 
Cooperation 
Collaboration of the CMEA countries concerning the 
treatment of radiation protection terminology, 12:32444 
(RA;DD;In Russian) 
COMETS 
See also HALLEY COMET 
Mathematical Models 
Cometary atmospheres: Modeling the spatial distribution of 
observed neutral radicals. Annual report, 1 June 1985-31 
August 1986, 12:32089 (R;US) 
Particle Kinematics 
Cometary atmospheres: Modeling the spatial distribution of 
observed neutral radicals. Annual report, 1 June 1985-31 
August 1986, 12:32089 (R;US) 
COMMERCE 
See TRADE 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 
Computerized Control Systems 
Using energy management systems to obtain building energy 
data, 12:30980 (J;US) 
Design 
Development of whole-building energy design targets for 
commercial buildings: Phase 1, Planning: Volume 1, Final 
report, 12:30969 (R;US) 
Energy Conservation 
Learning about commercial program design Bonneville Power 
Administration's purchase of energy savings, 12:30846 
(RA;US) 
Energy Efficiency 
Development of whole-building energy design targets for 
commercial buildings: Phase 1, Planning: Volume 1, Final 
report, 12:30969 (R;US) 
Energy Management Systems 
Using energy management systems to obtain building energy 
data, 12:30980 (J;US) 
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COMMERCIAL SECTOR 
Decision Making 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Executive summary, 
12:30737 (R;US) 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Final report, 
12:30738 (R;US) 

Energy Conservation 

Conservation projection, 12:30735 (R;US) 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Executive summary, 
12:30737 (R;US) 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Final report, 
12:30738 (R;US) 

Meshing commercial conservation programs: 
orioupecisb111pnuccbpacacs, 12:30941 (RA;US) 

Public investment in commercial/industrial conservation: some 
approaches considered by Seattle, 12:31017 (RA;US) 

Review of the Energy Advisory Service and Energy 
Conservation Loans, 12:30746 (R;NZ) 

Energy Consumption 

Commercial hourly end-use data, 12:30802 (RA;US) 

Demonstration of advanced commercial survey methods, 
12:30801 (RA;US) 

Pacific Northwest non-residential energy survey: Handbook 
for first stage data collection, 12:30809 (R;US) 

Energy Shortages 
Shortage costs: results of empirical studies, 12:30773 (RA;US) 
Power Demand 

Commercial hourly end-use data, 12:30802 (RA;US) 

Demonstration of advanced commercial survey methods, 
12:30801 (RA;US) 

Energy use and conservation in the commercial sector 
(RP2152), 12:30790 (RA;US) 

COMMUNICATIONS 

Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 

Technology assessment for communication links for mobile 
users in a hostile environment, 12:32396 (R;US) 

COMMUNITIES 
Energy Management 
Effectively utilizing energy data to enhance community energy 
planning, 12:30863 (RA;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEX TERRAIN 
Air Pollution 

Contributions by Wave Propagation Laboratory to EPA's 
(Environmental Protection Agency's) complex-terrain 
model-development project. Technical memo, 12:31674 
(R;US) 

Atmospheric Circulation 

Contributions by Wave Propagation Laboratory to EPA's 
(Environmental Protection Agency's) complex-terrain 
model-development project. Technical memo, 12:31674 
(R;US) 

Observations of plume dispersion in complex terrain by NOAA 
(National Oceanic and Atmospheric Administration) lidar 
during the 1984 full-scale plume study at Tracy Power Plant. 
Technical memo, 12:31673 (R;US) 

COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Crack Propagation 
Structural Analysis, 12:31179 (TG;FR) 
Failure Mode Analysis 

Delamination fracture and acoustic emission in carbon, aramid 
and glass-epoxy composites, 12:31159 (R;US) 

Fatigue damage accumulation in various metal matrix 
composites, 12:31164 (R;US) 
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Fatigue 
Fatigue damage accumulation in various metal matrix 
composites, 12:31164 (R;US) 
Fracture Mechanics 
Structural Analysis, 12:31179 (TG;FR) 
Fracture Properties 

Delamination fracture and acoustic emission in carbon, aramid 
and glass-epoxy composites, 12:31159 (R;US) 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Mechanical Properties 

Experimental study of the dynamic mechanical properties of an 

Al-SiC(w) composite, 12:31150 (R;US) 
Microstructure 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Production 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Shear Properties 

Characterization of surface modified carbon fibers and their 
epoxy composites by small angle x-ray scattering, 12:31151 
(R;US) 

Thermal ion 

Study of zero CTE of graphite/epoxy composites, 12:31168 

(RA;US) 
Ultrasonic Testing 

Measurement of ultrasonic properties of ceramic/ceramic 

composite materials, 12:31156 (R;US) 
X-Ray Diffraction 

Characterization of surface modified carbon fibers and their 
epoxy composites by small angle x-ray scattering, 12:31151 
(R;US) 

COMPOST 
Heat Extraction 

Recovery of compost heat. Final report, 12:31007 (R;NO;In 

Norwegian) 
COMPOUND NUCLEI 
Binary Fission 

Complex fragment emission in intermediate energy reactions, 

12:32209 (BA;US) 
Energy Levels 
Neutron resonance averaging with filtered beams, 12:32200 
(BA;NL) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS 
Design 

Compressed-air energy storage: An analysis of fuel flexibility 

and plant components: Final report, 12:30676 (R;US) 
Operation 

Compressed-air energy storage: An analysis of fuel flexibility 

and plant components: Final report, 12:30676 (R;US) 
COMPRESSED GASES 
Storage Facilities 

Filament reinforced CNG [compressed natural gas] cylinders 

(Compressed natural gas), 12:30114 (R;NZ) 
COMPRESSION STRENGTH 
Computer Calculations 

‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 

‘Schmidt Hammer Rebound’ users guide: IBM-PC/AT 
computer calculation of uniaxial compressive strength using 
the Schmidt hammer, 12:30001 (R;CA) e 

Mechanical Tests 

‘Schmidt Hammer Rebound’ users guide: IBM-PC/AT 
computer calculation of uniaxial compressive strength using 
the Schmidt hammer, 12:30001 (R;CA) 

COMPTON DIODE DETECTORS 
Gamma Detection 

Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 


COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
Evaluation 
SPRINT: The Systolic Processor with a Reconfigurable 
Interconnection Network of Transputers, 12:32429 (R;US) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also A CODES 
C CODES 
M CODES 
P CODES 
S CODES 
T CODES 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
Implementing the automated features of the PBFA-I 
control/monitor system, 12:31559 (BA;US) 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
A Codes 
The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 
H Codes 
Calculation models for the optimization of energy saving steps 
in buildings, 12:30971 (R;NO;In Norwegian) 
O Codes 
Two-phase flow research at SINTEF and IFE: some 
experimental results and a demonstration of the dynamic 
two-phase flow simulator OLGA, 12:30090 (RA;NO) 
Recursion Relations 
Generalized combinatorial computing program code, 12:32423 
(R;PK) 
COMPUTER GRAPHICS 
Multimedia computer-conferencing system. Master's thesis, 
12:32402 (R;US) 
Uses 
Arming the Thomas Paines: Publications policy and desktop 
publishing, 12:32428 (R;US) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 
Executive Codes 
SLAC Courier and Remote Login Facility, 12:32425 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTERIZED CONTROL SYSTEMS 
Design 
Implementing the automated features of the PBFA-I 
control/monitor system, 12:31559 (BA;US) 
COMPUTERIZED SIMULATION 
Recommendations 
Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 
Validation 
Measurement and modeling of advanced coal conversion: 
Quarterly report, September-December 1986, 12:30450 
(R;US) 
COMPUTERIZED TOMOGRAPHY 
An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 
Uses 
Quantitative radiography, 12:31408 (RA;US) 
COMPUTERS 
See also MICROPROCESSORS 
Monitoring 
On-line computer monitoring by signature analysis, 12:32413 
(R;US) 





CONCENTRATIONS (RADIONUCLIDES) 


CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 


Reliability research and cell assembly design for photovoltaic 

concentrator modules, 12:30315 (R;US) 
Efficiency 

Production efficiency goals for silicon solar cells, 12:30318 

(R;US) 
Electric Currents 

Characterization of the Isc versus irradiance relationship for 

silicon and III-V concentrator cells, 12:30316 (R;US) 
Performance Testing 

Qualification testing of photovoltaic concentrators, 12:30341 
(R;US) 

Radiant Flux Density 

Characterization of the Isc versus irradiance relationship for 
silicon and III-V concentrator cells, 12:30316 (R;US) 

Reliability 

Reliability research and cell assembly design for photovoltaic 

concentrator modules, 12:30315 (R;US) 
Research Programs 

Crystalline cell research: Today and tomorrow, 12:30313 

(R;US) 
Silicon 

Crystalline cell research: Today and tomorrow, 12:30313 
(R;US) 

Production efficiency goals for silicon solar cells, 12:30318 
(R;US) 

Technology Assessment 
Advances in concentrator technology, 12:30314 (R;US) 
CONCRETES 
Adsorption 
Radionuclide sorption on concrete, 12:31768 (R;CH) 
Fluid-Structure Interactions 

Uncertainty in the ex-vessel source term caused by uncertainty 

in in-vessel models, 12:30649 (BA;US) 
Performance 

Performance of concrete backfilling materials for shafts and 
tunnels in rock formations. Volume 1: concrete selection and 
properties, 12:31157 (R;FR) 

Performance of concrete backfilling materials for shafts and 
tunnels in rock formations. Volume 2: mathematical 
modelling, 12:30149 (R;FR) 

CONDENSED AROMATICS 
See also ANTHRACENE 
BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Synthesis 
Friedel Craft’s synthesis and characterization of some acene 
quinone compounds, 12:31243 (R;US) 
CONFERENCES 
See MEETINGS 
CONFIGURATION INTERACTION 
Not an interaction in the sense of INTERACTIONS. 
Comparative Evaluations 

Is quantum Monte Carlo competitive? Lithium hydride test 

case, 12:31274 (J;US) 
CONIFERS 
Classification 

Capabilities of two airborne multispectral sensors for 

classifying coniferous forest species, 12:31709 (RA;US) 
CONNECTICUT 
Resource Management 
USGS/Connecticut geographic information system project, 
12:32039 (RA;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION INDUSTRY 
Energy Conservation 

Consistency & support: key to effective implementation of 

conservation regulations, 12:30942 (RA;US) 
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Market response for affordable housing the results of the 
energy-efficient home project of Oregon, 12:30886 (RA;US) 
Information Needs 
Evaluation and utilization of the energy research work in the 
field of construction. Report 1, 12:30710 (R;FI;In Finnish) 
Research Programs 
Evaluation and utilization of the energy research work in the 
field of construction. Report 1, 12:30710 (R;FI;In Finnish) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINMENT 


See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
OIL POLLUTION CONTAINMENT 


Combustion Kinetics 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 12:30639 (BA;US) 
Hydrogen-combustion analyses of large-scale tests, 12:30638 
(BA;US) 
Failure Mode Analysis 
LWR containment loading, performance, and failure modes 
status versus uncertainties, 12:30657 (BA;US) 
Performance 
LWR containment loading, performance, and failure modes 
status versus uncertainties, 12:30657 (BA;US) 
On containment performance criteria in light water reactors, 
12:30665 (BA;US) 
_ Research Programs 
Earth sciences: Annual report 1985, 12:30179 (R;US) 
Risk Assessment 
LWR containment loading, performance, and failure modes 
status versus uncertainties, 12:30657 (BA;US) 
Thermodynamics 
Droplet heat transfer and chemical reactions during direct 
containment heating, 12:30648 (BA;US) 
Transients 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 12:30639 (BA;US) 
CONTAINMENT BUILDINGS 
Pressure Effects 
The testing of a 1:6-scale reinforced-concrete containment 
building, 12:30616 (R;US) 
Scale Models 
The testing of a 1:6-scale reinforced-concrete containment 
building, 12:30616 (R;US) 
CONTAINMENT SHELLS 
Welded Joints 
Nuclear power plants. Metallic indoor linings, 12:30530 
(R;DD;In German) 
Nuclear power plants. Metallic indoor linings, 12:30531 
(R;DD;In German) 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTRACTORS 
Catalogs 
Listing of awardee names: Retired awards as of May 1, 1987, 
12:32394 (R;US) 
Travel 
Report on contractors use of Government contract carriers 
Western Region, 12:32399 (R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROOMS 
Display Devices 
Display design for dispatch control centers in electric utilities: 
Final report, 12:30456 (R;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Computerized Simulation 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
Investigation of selected topics in structural-control 
technology, 12:31358 (RA;US) 
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Investigation of selected topics in structural-control 
technology, 12:31358 (RA;US) 
Interference 
Interaction of radio transmissions on mine monitoring and 
control systems. Open File report, September 1982-July 
1985, 12:30002 (R;US) 
Mathematical Models 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
See also NATURAL CONVECTION 
Computer Calculations 
Heat transfer by convection at interior and exterior surfaces of 
building envelopes, 12:30974 (R;FI;In Finnish) 
Flow Models 
Calculating and visualizing three-dimensional convective flow, 
12:31403 (BA;US) 
Flow Visualization 
Experimental study of high Rayleigh number mixed convection 
in a rectangular enclosure with restricted inlet and outlet 
openings, 12:31399 (J;US) 
Heat Transfer 
Calculating and visualizing three-dimensional convective flow, 
12:31403 (BA;US) 
CONVERSION 
See also ENERGY CONVERSION 
Feasibility Studies 
Reduced enrichment fuelling of research reactors, 12:30563 


Technology Assessment 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
COOKING 
See FOOD PROCESSING 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 
US multifamily building-prototype specifications. Topical 
report, March 1986-January 1987, 12:30968 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWER PACKING GRIDS 
See PACKINGS 
COPOLYMERS 
Microstructure 
Using dynamic TEM [transmission electron microscopy] to 
study thermal and strain-induced effects on block copolymer 
microstructures, 12:31160 (R;US) 
Transmission Electron Microscopy 
Using dynamic TEM [transmission electron microscopy] to 
study thermal and strain-induced effects on block copolymer 
microstructures, 12:31160 (R;US) 
COPPER 
Acoustic Measurements 
Microphone detected ionacoustic signal from metals, 12:32294 
(R;HU) 
Adhesion 
Plating on molybdenum, 12:31112 (R;US) 
Atom Collisions 
K-shell ionization by antiprotons, 12:32118 (R;DE) 
Atom Transport 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) bs 
Catalytic Effects 
Effect of silica support on Ru-Cu cluster morphology as 
determined by catalytic activity, 12:31255 (J;US) 
Deposition 
Plating on molybdenum, 12:31112 (R;US) 
Ecological Concentration 
Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 


COPPER OXIDES 
Stoichiometry 


Electron-Atom Collisions 
Electron-impact excitation cross sections for transitions in 
atomic copper, 12:32137 (J;US) 
Luminescence 
Luminescence from irradiated solids, and radiation from 
immersed oscillating dipoles, 12:31097 (R;US) 
Physical Radiation Effects 
Microphone detected ionacoustic signal from metals, 12:32294 
(R;HU) 
Soil Chemistry 
Effects of ionic competition in the ternary system 
lead/cadmium/copper during adsorption in the soil, 12:31742 
(RA;DE;In German) 
Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 
Sorptive Properties 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
COPPER 64 TARGET 
Pion Plus Reactions 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 
COPPER ALLOYS 
Physical Radiation Effects 
Study of ion bombardment-induced subsurface compositional 
modifications in Ni-Cu alloys at elevated temperatures by 
ion scattering spectroscopy, 12:31121 (J;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SULFIDES 
Catalytic Effects 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987 
(Catalysts promoters, catalysts and solvents identified by 
code), 12:30274 (R;US) 
Chemical Reaction Kinetics 
Kinetics of gas phase metal ions, 12:31291 (BA;US) 
Isotopic Exchange 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
Superconductivity 
Superconductivity near 90 K in the Lu-Ba-Cu-O system, 
12:31139 (J;US) 
Transition Temperature 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
COPPER OXIDES 
Chemical Composition 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
Chemical Preparation 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
Crystal Structure 
High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 
Current Density 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Phase Diagrams 
’ Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 
Stoichiometry 
Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 





COPPER OXIDES 
Superconductivity 


Superconductivity 

Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuO,, 12:31250 (J;US) 

High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 

Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 

Transition Temperature 

Phase diagram and superconductivity in the Y-Ba-Cu-O 

system, 12:31137 (J;US) 
COPPER SULFIDES 
Crystal Growth 

High resolution study of the relationship between misfit 
accommodation and growth of Cu/sub 2-x/S in CdS, 
12:31187 (J;US) 

Crystal Structure 

High resolution study of the relationship between misfit 
accommodation and growth of Cu/sub 2-x/S in CdS, 
12:31187 (J;US) 

CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Computerized Simulation 

Behavior of a corium jet in high pressure melt ejection from a 

reactor pressure vessel, 12:30630 (BA;US) 
Fragmentation 

Behavior of a corium jet in high pressure melt ejection from a 

reactor pressure vessel, 12:30630 (BA;US) 
Thermal Expansion 
Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 12:30630 (BA;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORONA (SOLAR) 
See SOLAR CORONA 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Point Sources 
Preliminary limits on the flux of muon neutrinos from 
extraterrestrial point sources, 12:32098 (R;US) 
Radiation Flux 
Preliminary limits on the flux of muon neutrinos from 
extraterrestrial point sources, 12:32098 (R;US) 
COSMIC NOISE 
See RADIO NOISE 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 
Neutron Monitors 
Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 
North-South 
Effect of total magnetic field of the Sun on the north-south 
asymmetry of galaxy cosmic rays in the atmosphere, 
12:32063 (RA;SU;In Russian) 
Radiation Hazards 
Radiation-shielding requirements on long-duration space 
missions, 12:32267 (R;US) 
COSMIC RADIO SOURCES 
See also SUPERNOVA REMNANTS 
Geodetic Surveys 
Research in geodesy and geophysics based upon radio- 
interferometric observations of extragalactic radio sources. 
Final report, December 1984-December 1985, 12:32055 
(R;US) 
COSMIC X-RAY BURSTS 
Thermonuclear Explosions 
Theory of type 1 X-ray bursts: the energetics of bursts and the 
nuclear fuel reservoir in the envelope, 12:32093 (R;DE) 
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COSMOGONY 
See COSMOLOGY 
COSMOLOGY 
Inner space/outer space - the interface between cosmology and 
particle physics, 12:32102 (B;US) 
String Models 
Dynamics of superconducting cosmic strings, 12:32099 (J;US) 
COSMOS 
See UNIVERSE 
COST ESTIMATION 
Design and analysis of microalgal open pond systems for the 
purpose of producing fuels: A subcontract report, 12:30321 
(R;US) 
Computer Codes 
Los Alamos PC estimating system, 12:32417 (R;US) 
COSTA RICA 
Automotive Fuels 
Implementation of fuel-cost reduction measures in Costa Rican 
private bus and taxi fleets. Final report, 12:30987 (R;US) 
COTTON PLANTS 
The structure of pectins and their possible role in resistance of 
cotton to cotton blight: Progress report, 12:31822 (R;US) 
COUNCIL FOR MUTUAL ECONOMIC ASSISTANCE 
See COMECON 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVERINGS 
Evaluation 
Evaluating cover systems for solid and hazardous waste 
(revised). Final report, December 1970-July 1980, 12:31750 
(R;US) 
CRACKS 
Crack Propagation 
Variable amplitude load models for fatigue damage and crack 
growth, 12:31342 (R;US) 
Fracture Mechanics 
Variable amplitude load models for fatigue damage and crack 
growth, 12:31342 (R;US) 
Mathematical Models 
Variable amplitude load models for fatigue damage and crack 
growth, 12:31342 (R;US) 
CRATERS 
Data Analysis 
Pacific Enewetak Atoll Crater Exploration (PEACE) 
Program, Enewetak Atoll, Republic of the Marshall Islands. 
Part 3. Stratigraphic analysis and other geologic and 
geophysical studies in vicinity of Koa and Oak craters, 
12:31630 (R;US) 
CREOSOTE 
Toxicity 
Coal tar, creosote, and coal tar neutral oil: non-wood 
preservative uses. Position document No. 2/3, 12:29934 
(R;US) 
CRESOLS 
Removal 
Anaerobic fluid-bed treatment of coal conversion wastewater: 
Second quarterly technical progress report for the period 
November 16, 1986-February 15, 1987, 12:31820 (R;US) 
Thermodynamic Properties 
Thermodynamics of molecular interactions in model coal 
liquids. 1. AG®, AH®, and AS° values for the interactions 
among m-cresol, quinoline, and aniline in decane at 25 C, 
12:29959 (J;US) 
CRESYLIC ACID 
See CRESOLS 
CRICETULUS 
See HAMSTERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
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CRITICAL FLOW 
Damping 
Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 
Instability 
Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 
CRITICALITY 
J Codes 
Benchmark calculations for neutron-interacting system by the 
criticality code-system JACS, 12:30534 (R;JP;In Japanese) 
Safety 
Martin Marietta Energy Systems Nuclear Criticality Safety 
Improvement Program, 12:30577 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Classification 
Summer crop identification through multitemporal analysis and 
digital processing, 12:31719 (RA;US) 
Monitoring 
Global environmental monitoring of renewable resources, 
12:31698 (RA;US) 
Remote Sensing 
Detection of hydrogen microseeps and related geobotanical 
anomalies using multi-date image subtraction, Railroad 
Valley, Nevada, 12:30048 (RA;US) 
Off-nadir optical remote sensing from satellites for vegetation 
identification, 12:31694 (RA;FR) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
Level Indicators 
Liquid detection circuit, 12:31430 (P;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTALS 
See also LIQUID CRYSTALS 
Electron Microscopy 
Contrast improvement with small spot illumination for high 
resolution electron microscopy of bean sensitive specimens, 
12:31853 (RA;US) 
CULTURE MEDIA 
Biological Effects 
Expression and modulation of differentiation in human 
mammary epithelial cells, 12:31856 (RA;US) 
Optimization 
Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 
CURIUM 248 TARGET 
Uranium 238 Reactions 
Investigation of positron line emission in heavy ion collisions 
with the EPOS-spectrometer, 12:32116 (R;DE) 
CURRENT-DRIVE HEATING 
Computerized Simulation 
3D bounce averaged Fokker-Planck calculation of electron 
cyclotron current drive efficiency, 12:32327 (R;US) 


Saturation induction and radiation in wave driven plasmas, 
12:32326 (R;FR) 
CUTTING MACHINES 
Design 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
CUTTING TOOLS 
Wear 
Chip science: Basic study of the single-point cutting process, 
12:31344 (RA;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 


descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Photochemistry 
Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 
CYCLOHEXANE 
Flame Propagation 
Velocity profiles in laminar diffusion flames, 12:31333 (R;US) 
CYCLONE SEPARATORS 
Comparative Evaluations 
The low-turbulence/high-efficiency cyclone separator 
program: Final report (Rotating wall insert), 12:30468 
(R;US) 
Design 
The low-turbulence/high-efficiency cyclone separator 
program: Final report (Rotating wall insert), 12:30468 
(R;US) 
Turbulence 
The low-turbulence/high-efficiency cyclone separator 
program: Final report (Rotating wall insert), 12:30468 
(R;US) 
CYCLOPENTADIENE 
Electronic Structure 
Electronic structure of organometallic complexes of the f 
elements - XI. Absorption spectrum and parameterization of 
the crystal field splitting pattern of a methyltetrahydrofuran 
adduct derived from tris(eta5-cyclopentadienyl)- 
praseodymium(III), 12:31294 (J;GB) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 


SUPERCONDUCTING CYCLOTRONS 
VARIABLE ENERGY CYCLOTRONS 


Beam Extraction 
Beam extraction mechanism on the base of integer resonance 
from high-energy cyclotrons, 12:31521 (RA;SU;In Russian) 
Meetings 
10. International conference on cyclotrons and their 
application, 12:31470 (RA;SU;In Russian) 
Proceedings of International conference on cyclotrons and 
their application, 12:32246 (R;SU;In Russian) 
Meson Factories 
Neutron and meson sources on the base of high-current 
cyclotron facilities (prospects of development), 12:31471 
(RA;SU;In Russian) 
Neutron Sources 
Neutron and meson sources on the base of high-current 
cyclotron facilities (prospects of development), 12:31471 
(RA;SU;In Russian) 
Superconducting 
Development of superconducting sector magnet of the DTs-1 
deuteron cyclotron, 12:31517 (RA;SU;In Russian) 
Uses 
Synchrotrons in cyclotron territory, 12:31480 (R;US) 
CYSTEINE 
Chemical Properties 
Use of ferrous cysteine and cysteine derivatives for the 
removal of NO/sub x/ and SO: from flue gas, 12:30473 


Cytochrome c orientation in electron-transfer complexes with 
photosynthetic reaction centers of Rhodobacter sphaeroides 
and when bound to the surface of negatively charged 
membranes: characterization by optical linear dichroism, 
12:31846 (J;US) 

Dichroism 

Cytochrome c orientation in electron-transfer complexes with 
photosynthetic reaction centers of Rhodobacter sphaeroides 
and when bound to the surface of negatively charged 
membranes: characterization by optical linear dichroism, 
12:31846 (J;US) 

Electron Transfer 

[Mechanisms of photochemical energy conversion by 
chlorophyll]: Progress report, July 1, 1986 to April 15, 1987, 
12:30298 (R;US) 





CYTOCHROMES 
Fractionation 


Fractionation 
[The respiratory chain of alkalophilic bacteria]: Progress 
report, 7-01-86 to 2-23-87, 12:31823 (R;US) 
Genes 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
Molecular Biology 
[The respiratory chain of alkalophilic bacteria]: Progress 
report, 7-01-86 to 2-23-87, 12:31823 (R;US) 
CZECHOSLOVAKIA 
Energy Policy 
Czechoslovak fuel and power complex as a system, 12:30731 
(RA;CS;In Czech) 
Nuclear fuel in the light of external relations of Czechoslovak 
economy, 12:30132 (RA;CS;In Czech) 
Some aspects affecting the concept of development of nuclear 
power complex, 12:30519 (RA;CS;In Slovak) 
Nuclear Materials Management 
Nuclear fuel in the light of external relations of Czechoslovak 
economy, 12:30132 (RA;CS;In Czech) 


D 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Lifetime 
Measurement of the D/sub s/* lifetime, 12:32169 (J;US) 
Particle Decay 
Results on charmed meson decays from Mark III, 12:32164 
(R;US) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DATA ACQUISITION SYSTEMS 
Advances in data acquisition system technology for PBFA II, 
12:31560 (BA;US) 
Design 
Operations considerations in designing a high speed multi 
channel data acquisition system, 12:31539 (BA;US) 
Photon diagnostics leading to an improved Marx, 12:31547 
(BA;US) 
Recording Systems 
Photon diagnostics leading to an improved Marx, 12:31547 
(BA;US) 
DATA BASE MANAGEMENT 
Energy Data Base: Guide to abstracting and indexing, 12:32443 
(R;US) 
DATA TRANSMISSION SYSTEMS 
Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 
Design 
The Modular Building Block data bus, 12:31416 (R;US) 
DAYLIGHTING 
Performance 
The experimentally measured performance of a linear roof 
aperture daylighting system, 12:30958 (R;US) 
Roofs 
The experimentally measured performance of a linear roof 
aperture daylighting system, 12:30958 (R;US) 
DEBRECEN CYCLOTRON 
At Atomki, Debrecen, Hungary. 
ion 
Status on the construction of Cyclotron Laboratory in the 
TYal, Hungary, Debrecen, 12:31476 (RA;SU;In Russian) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 


See ION EXCHANGE MATERIALS 
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DECARBONIZATION 
Glow Discharges 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 
Recommendations 
Shielding calculations at dismantled synchrocyclotron, 
12:31512 (R;US) 
DECONTAMINATION 
Evaluation 
Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEER 
Habitat 
Habitat evaluation and landcover analysis using Landsat-4 TM 
data, 12:31715 (RA;US) 
DEFORMATION 
Standards 
Design rules to prevent from elasto-plastic buckling, 12:30507 
(R;FR;In French) 
DEFORMED NUCLEI 
Excited States 
Problems of nuclear theory, 12:32245 (RA;SU;In Russian) 
Nuclear Structure 
Problems of nuclear theory, 12:32245 (RA;SU;In Russian) 
DEHUMIDIFIERS 
Computerized Simulation 
An analysis of a direct radiation solar dehumidification system, 
12:30356 (J;US) 
D Codes 
An analysis of a direct radiation solar dehumidification system, 
12:30356 (J;US) 
Direct Solar Radiation 
An analysis of a direct radiation solar dehumidification system, 
12:30356 (J;US) 
DEHYDRATION 
Reaction Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
DEHYDRATORS 
Evaluation 
Simplified drying system for the production of biomass - fuels. 
Final report, 12:30262 (R;NO;In Norwegian) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DENITRIFICATION 
Chelating Agents 
Use of ferrous cysteine and cysteine derivatives for the 
removal of NO/sub x/ and SO from flue gas, 12:30473 
(R;US) 
DENMARK 
District Heating 
Prospects for district heating cooperation with Brookhaven 
National Laboratory, USA, 12:31028 (R;DK;In Danish) 
Energy Conservation 
Operation, maintenance, and energy management for 
residential buildings in Denmark: a sample program, 
12:30860 (RA;US) 
Energy Policy 
Danish energy-conservation program in buildings, 12:30858 
(RA;US) 
DEOXIDATION 
See REDUCTION 
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DEOXYCYTIDINE 
Biological Radiation Effects 
Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 
DEOXYCYTIDINURIA 
See DEOXYCYTIDINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Denitrification 
Use of ferrous cysteine and cysteine derivatives for the 
removal of NO/sub x/ and SO: from flue gas, 12:30473 
(R;US) 
Limestone 
Desulphurization in a fluid-bed boiler. Comparison of limestone 
grades and the use of limestone as bed material, 12:31451 
(R;FI;In Finnish) 
Waste Management 
Water and waste management practices for coal-fuelled power 
generating stations equipped with flue gas desulphurization, 
12:29967 (R;CA) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Monitoring 
Self-check development for LiNbOs explosive monitors, 
12:31623 (R;US) 
DEUTERIDES 
Molecular Structure 
Covered clusters: the composition of hydrogenated iron and 
nickel clusters, 12:31256 (J;US) 
DEUTERIUM 
Diffusion 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
Interaction of deuterium gas with dry SiO2 on Si: An ion-beam 
study, 12:31172 (J;US) 
Isotope Effects 
Relationship among polymer-polymer interaction energy 
densities and the deuterium isotope effect. Technical report, 
12:31240 (R;US) 
DEUTERIUM COMPOUNDS 
See also DEUTERIDES 
Hydrogen Transfer 
Effect of correlated proton jumps on the zero field NMR 
spectrum of solid p-toluic acid, 12:31262 (J;US) 
Nuclear Magnetic Resonance 
Effect of correlated proton jumps on the zero field NMR 
spectrum of solid p-toluic acid, 12:31262 (J;US) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Muon Reactions 
Energetic neutron emission from p/sup -/-capture in 
deuterium, 12:32205 (J;NL) 
Pion Plus Reactions 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 


DIBENZOPYRRCLES 
Wear 


Proton Reactions 


Study of the coherent production of 7 and eia mesons at large 
transfer in proton-deutron collisions, 12:32202 (R;FR;In 
French) 

DEUTERON BEAMS 
Beam Production 
Polarized ion source for the U-120 M cyclotron, 12:31518 
(RA;SU;In Russian) 
DEUTERON REACTIONS 
Muon-Catalyzed Fusion 
Sticking in muon catalyzed D-T fusion, 12:32203 (R;CH) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Muonic Molecules 
Quasiresonant formation of dtp mesic molecules in triple 
collisions, 12:32119 (R;SU) 
DEVELOPING COUNTRIES 
See also ARGENTINA 
BRAZIL 
COSTA RICA 
CZECHOSLOVAKIA 
EGYPTIAN ARAB REPUBLIC 
HONDURAS 
ICELAND 
INDIA 
INDONESIA 
MEXICO 
PAKISTAN 
PHILIPPINES 
POLAND 
REPUBLIC OF KOREA 
Agricultural Wastes 

Bioenergy systems report, April 1986. Power from rice husks, 

12:30461 (R;US) 
Automotive Fuels 

Evaluation of policies influencing road-transport-fuel 

consumption in developing countries, 12:30811 (R;US) 
Biomass 

Biomass energy conversion and utilization in the developing 

countries, 12:30813 (R;US) 
Biomass Plantations 

Bioenergy systems report. Special issue: cane energy systems, 

12:30309 (R;US) 
Cogeneration 

Cogeneration in developing countries: prospects and problems, 

12:30733 (R;US) 
Energy Consumption 

Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Energy Supplies 

Energy supply of developing countries. Documentation of a 

seminar, November 14th, 1985, 12:30748 (R;SE;In Swedish) 
Environmental Impacts 

Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Refuse-Fueled Power Plants 

Bioenergy systems report, April 1986. Power from rice husks, 

12:30461 (R;US) 
Renewable Energy Sources 

Biomass energy conversion and utilization in the developing 

countries, 12:30813 (R;US) 
Resource Management 
Industrial Development and International Development, 
12:31730 (RA;US;FR) 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS 
Wear 

Chip science: Basic study of the single-point cutting process, 

12:31344 (RA;US) 
DIBENZOPYRROLES 
See CARBAZOLES 





DIELECTRIC MATERIALS 
Fabrication 


DIELECTRIC MATERIALS 
Fabrication 
Retrofit of a high power Nd: glass laser system with liquid 
crystal polarizers, 12:31393 (BA;US) 
Laser Radiation 
Retrofit of a high power Nd: glass laser system with liquid 
crystal polarizers, 12:31393 (BA;US) 
Optical Properties 
Retrofit of a high power Nd: glass laser system with liquid 
crystal polarizers, 12:31393 (BA;US) 
DIELECTRIC TRACK DETECTORS 
Calibration 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
Neutron 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
Response Functions 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Ceramics 
Ceramic materials in piston engines, 12:31071 (R;FI;In Finnish) 
Combustion Kinetics 
Optical diagnostics for diesel engine applications: Quarterly 
technical progress report, 1 April 1985 to 30 June 1985, 
12:31069 (R;US) 
Optical diagnostics for diesel engine applications: Quarterly 
technical progress report, 1 January 1985 to 31 March 1985, 
12:31068 (R;US) 


Effect of insulated diesel engine surfaces on emissions and 
combustion, 12:31040 (RA;US) 
LHR engine design analysis methodology and validation, 
12:31039 (RA;US) 
Low heat rejection reference engine for on-highway 
applications, 12:31043 (RA;US) 
Gases 


Ceramic materials in piston engines, 12:31071 (R;FI;In Finnish) 
Effect of insulated diesel engine surfaces on emissions and 
combustion, 12:31040 (RA;US) 
Heat Mirrors 
Thick thermal barrier coatings, 12:31041 (RA;US) 
Materials 
Fatigue behavior of partially stabilized zirconia ceramics, 
12:31053 (RA;US) 
Introduction and status of the ceramic technology for 
advanced heat engines project, 12:31047 (RA;US) 
Performance 
Low heat rejection reference engine for on-highway 
applications, 12:31043 (RA;US) 
Performance Testing 
Cost and performance data on diesel engine generators and 
pumps, 12:30462 (R;US) 
Power Systems 
Autonomous wind-diesel system at Chalmers University of 
Technology, 12:30438 (R;SE) 
Sealing Materials 
Sliding seals for adiabatic engines, 12:31042 (RA;US) 
Soot 
Optical diagnostics for diesel engine applications: Quarterly 
technical progress report, 1 April 1985 to 30 June 1985, 
12:31069 (R;US) 
Sprayed Coatings 
Behavior of ceramic thermal barrier coatings on diesel engine 
combustion zone components, 12:31074 (J;CH) 
Thick thermal barrier coatings, 12:31041 (RA;US) 
Thermodynamics 
LHR engine design analysis methodology and validation, 
12:31039 (RA;US) 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
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B Codes 
Use of block factorization iterative methods in a stiff ODE 
[ordinary differential equations] solver for two-dimensional 
method-of-lines applications, 12:32424 (R;US) 
Numerical Solution 
Use of block factorization iterative methods in a stiff ODE 
[ordinary differential equations] solver for two-dimensional 
method-of-lines applications, 12:32424 (R;US) 
Parallel Processing 
Experiments with method of lines solvers on a shared memory 
parallel computer, 12:32410 (R;US) 
DIFFUSION 
Mathematical Models 
A study of two random walk methods and their rates of 
convergence, 12:32307 (R;US) 
Megameter-scale atmospheric transport and dispersion: Final 
report, 12:31654 (R;US) 
DIGESTER GAS 
See METHANE 
DIGITAL FILTERS 
Stability 
Some properties of the multidimensional complex cepstrum, 
12:31420 (R;US) 
DIMERCAPTOETHANE 
See DITHIOLS 
DIMERS 
Radiationless Decay 
Triplet state sensitization of covalently linked hybrid porphyrin 
dimers. Evidence for intramolecular triplet energy transfer, 
12:31282 (J;US) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DIODE TRANSISTORS 
See TRANSISTORS 
DIODE TUBES 
See also THERMIONIC DIODES 
Magnetic Fields 
Uniform insulation applied-B ion diode, 12:31428 (P;US) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRAC EQUATION 
Two-Body Problem 
Relativistic two-centre continuum, 12:32301 (R;DE) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS 
Design 


Isothermal compressor/gas-bubble to liquid heat exchanger 
(ICHX), 12:32371 (RA;US) 
DIRECTED-ENERGY WEAPONS 


Effects of directed and kinetic energy weapons on spacecraft, 
12:31352 (R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISEASE INCIDENCE 
Validation 
Residual confounding in follow-up studies with time dependent 
doses, 12:31954 (J;US) 
DISEASE VECTORS 
Control 
Vector control activities: Fiscal Year, 1986, 12:31788 (R;US) 
DISLOCATIONS 
X-Ray Diffraction 
Synchrotron x-ray topography of dislocation arrays, 12:31405 
(R;US) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
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DISPERSED STORAGE AND GENERATION 
Social Impact 
Support for local government regulation to promote solar 
energy, 12:30293 (RA;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 


See OXIDATION 
REDUCTION 


DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATION 
Computer Codes 
The development and application of the ARACHNE process 
flowsheeting package to synfuels, i2:29913 (RA;GB) 
DISTRIBUTED DATA PROCESSING 
Communications 
Multimedia computer-conferencing system. Master's thesis, 
12:32402 (R;US) 
Parallel Processing 
Software-system implementation guide and system prototyping 
facility for the MCORTEX (Multi-Computer Real Time 
Executive) on the real-time cluster. Master's thesis, 12:32401 


Groundwater as energy source of heat pump in district heating 
in Vieremae, Forssa, 12:31026 (R;FI;In Finnish) 
International Cooperation 
Prospects for district heating cooperation with Brookhaven 
National Laboratory, USA, 12:31028 (R;DK;In Danish) 
Load Analysis 
District heating load. A follow-up study on consumers, 
12:31027 (R;FI;In Finnish) 
Pipes 
Cost analysis of district heating networks, 12:31035 (R;SE) 
Solid Fuels 
Straw as a fuel in district heating plants. Final report, 12:31030 
(R;NO;In Norwegian) 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DITHIOLS 
Chemical Preparation 
1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(III), 12:31258 (J;US) 
Crystal Structure 
1,1-dithiocarboxylate ligand with an easily derivatizable group. 
Synthesis and structure of tris[2-(ethylamino)cyclopent-1- 
ene-1-dithiocarboxylato]bismuth(III), 12:31258 (5;US) 
DIVERTORS 
Plasma Simulation 
SDC83 programme for solution of the problem of wall plasma 
behaviour in the framework of one-dimensional self 
consistent model at the presence of impurities, 12:32355 
(R;SU;In Russian) 
DMSO 
Biological Effects 
Chemical modification of neoplastic cell transformation by 
heavy ion radiation, 12:31932 (RA;US) 
Mass Spectroscopy 
A TPEPICO-MS study of the fragmentation of dimethyl 
sulfoxide, 12:31228 (BA;US) 
Structural Chemical Analysis 
A TPEPICO-MS study of the fragmentation of dimethyl 
sulfoxide, 12:31228 (BA;US) 
DNA 
Biochemical Reaction Kinetics 
Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 
Action spectrum for the induction of lambda in E.coli strain 
AB1886 by UV light, 12:31972 (BA;US) 
Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 
Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 


DNA POLYMERASES 
Biological Radiation Effects 


Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Biological Radiation Effects 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Action spectrum for the induction of lambda in E.coli strain 
AB1886 by UV light, 12:31972 (BA;US) 

Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 

Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 

Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Chemical Radiation Effects 

Production of strand breaks in DNA by water radicals: a 
theoretical study, 12:31929 (RA;US) 

Stereochemical model for the reactions of DNA with the 
hydroxyl radical, 12:31930 (RA;US) 

Gas Chromatography 

Analysis of derivatized metabolites of polynuclear aromatic 

hydrocarbons by GC and GC/MS, 12:31237 (BA;US) 
Hybridization 

Chromosome #9 specific repetitive DNA sequence, 12:31861 
(J;US) 

Use of DNA restriction fragment length polymorphisms for 
the identification of honeybee races, 12:31842 (RA;US) 

Mass Spectroscopy 

Analysis of derivatized metabolites of polynuclear aromatic 

hydrocarbons by GC and GC/MS, 12:31237 (BA;US) 
Sister Chromatid Exchanges 

Effect of 3-aminobenzamide on sister chromatid exchange 

frequency in X-irradiated cells, 12:31957 (BA;US) 
Strand Breaks 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Structural Models 

Alkylation of polynucleotides in vitro and in vivo, 12:31836 

(RA;US) 
DNA ADDUCTS 
Phosphorescence 

Laser-induced room-temperature phosphorescence detection of 

benzo[a]pyrene-DNA adducts, 12:31210 (J;US) 
DNA POLYMERASES 
Biochemical Reaction Kinetics 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 

Biological Radiation Effects 

Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 





DNA POLYMERASES 
Enzyme Activity 


Enzyme Activity 

Fractionation of DNA metabolic proteins of Saccharomyces 
cerevisiae by DNA cellulose chromatography: SSB-1, SS- 
DNA dependent ATPase, DNA polymerase, DNA primase, 
topoisomerase I, and resolvase, 12:31834 (RA;US) 

DNA REPAIR 
Biochemical Reaction Kinetics 

Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Biological Radiation Effects 

Effect of 3-aminobenzamide on sister chromatid exchange 
frequency in X-irradiated cells, 12:31957 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Inhibition 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Molecular Biology 

Isolation and molecular characterization of yeast DNA repair 
genes and the use of a new gel system to study DNA repair, 
12:31944 (RA;US) 

DNA REPLICATION 
Biochemical Reaction Kinetics 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Biological Radiation Effects 

Ionizing and ultraviolet radiation enhances the efficiency of 
both eukaryotic-DNA and prokaryotic-DNA mediated gene 
transfer, 12:31956 (BA;US) 

Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Genetics 

Establishment and characterization of two human cell lines 
with amplified dihydrofolate reductase genes, 12:31860 
(J;US) 

Inhibition 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

DOLPHINS 
See CETACEANS 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOORS 
Air Infiltration 

House doctor & blower door tests in the Hood River 

Conservation Project, 12:30847 (RA;US) 
DOPED MATERIALS 
Crystal Growth Methods 

Solid-phase epitaxy of Ti-implanted LiNbOs (Ti in LiNbOs), 

12:31154 (R;US) 
Magnetic Properties 
[Magnetic and transport properties of semiconductors near the 
metal insulator transition: Progress report], 12:32291 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
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DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 
Calibration 
Estimation of uncertanties of the clinical dosemeters 
calibration, 12:31580 (RA;BG;In Bulgarian) 
Therapy level dosimetry service at Unit Tenaga Nuklear, 
12:32279 (RA;MY;In Malay) 
Condenser Ionization Chambers 
Fiber-type dosimeter with improved illuminator, 12:31606 
(P;US) 
Design 
Methods of and apparatus for radiation measurement, and 
specifically for in vivo radiation measurement, 12:31604 
(P;US) 
Errors 
Estimation of uncertanties of the clinical dosemeters 
calibration, 12:31580 (RA;BG;In Bulgarian) 
Evaluation 
Review of US Army ionizing-radiation dosimetry system. Final 
report, 12:31587 (R;US) 
Fabrication 
Methods of and apparatus for radiation measurement, and 
specifically for in vivo radiation measurement, 12:31604 
(P;US) 
Optical Fibers 
Fiber-type dosimeter with improved illuminator, 12:31606 
(P;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Measuring Instruments 
Requirements of dosemeters for radiation protection, 12:32278 
(RA;MY;In Malay) 
PUSPATI 
Status development of dosimetry laboratory at the Nuclear 
Energy Unit, 12:32281 (RA;MY;In Malay) 
Quality Control 
Dosimetry in process control, 12:30254 (RA;MY) 
SSDL 
Status development of dosimetry laboratory at the Nuclear 
Energy Unit, 12:32281 (RA;MY;In Malay) 
DOUBLE BETA DECAY 
Nuclear double beta decay, 12:32235 (R;FR) 
DOUBLE GLAZING 
Thermal Efficiency 
Measurement of single and double glazing thermal 
performance under realistic conditions using the mobile 
window thermal! test (MoWiTT) facility, 12:30960 (R;US) 
DRAG EFFECT 
See ELECTROPHORESIS 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT CHAMBERS 
Design 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Performance 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
Response Functions 
Heavy ion spectrometer system (HISS), 12:31597 (BA;US) 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING EQUIPMENT 
Steels 
Toward development of specifications of steels appropriate for 
geothermal applications, 12:30412 (RA;US) 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
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Chemical Composition 
Evaluation of geothermal drilling fluids using a commercial 
bentonite and a bentonite/saponite mixture, 12:31357 (R;US) 
Rheology 
Evaluation of geothermal drilling fluids using a commercial 
bentonite and a bentonite/saponite mixture, 12:31357 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Radiation Doses 
Determination of internal exposure of the RSFSR population 
by U and Th isotope alpha particles, 12:32286 (RA;DD;In 
Russian) 
DRUGS 
See also ANTINEOPLASTIC DRUGS 
RADIOPHARMACEUTICALS 


RADIOPROTECTIVE SUBSTANCES 
RADIOSENSITIZERS 


Biological Effects 
Thromboxane-mediated injury following radiation. Annual 
report, 1 September 1984-31 August 1985, 12:31916 (R;US) 
Chemical Radiation Effects 
Radiation effects on pharmaceuticals and related materials, 
12:31914 (RA;MY) 
Radiosterilization 
Radiation effects on pharmaceuticals and related materials, 
12:31914 (RA;MY) 
Secretion 
Microwave stimulated drug release from liposomes, 12:32016 


Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:29976 (BA;GB) 
Performance Testing 
Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:29976 (BA;GB) 
DRY STORAGE 


Release of fission products and post-pile creep behaviour 
irradiated fuel rods stored under dry conditions. Final 
report, 12:30130 (R;DE;In German) 

Fission Product Release 

Release of fission products and post-pile creep behaviour 
irradiated fuel rods stored under dry conditions. Final 
report, 12:30130 (R;DE;In German) 

DRYERS 
See also SOLAR DRYERS 
Design 

Low-cost preparation from any fragmented vegetable product 

of a fuel for small units, 12:30280 (R;FR;In French) 
Diagnostic Techniques 

Model for the coupling of tank and applicator circuits in a 

radio frequency dielectric heater, 12:30993 (R;GB) 
DRYING 
Infrared Radiation 
Infrared drying in the manufacture of paper and cardboard, 
12:30996 (R;FI;In Finnish) 
DRY-STEAM SYSTEMS 
See VAPOR-DOMINATED SYSTEMS 
DTO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-FUEL ENGINES 
Coordinated Research Programs 

US/India co-operative biomass conversion program, 12:30269 

(BA;GB) 


Consumption 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
Wear 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 


DYSPROSIUM 152 
Yrast States 


DUAL-PURPOSE POWER PLANTS 
Gas Generators 
Gas generators. Small combined heat-power plants with a gas 
generator, 12:30259 (R;DK;In Danish) 
Solid Fuels 
Small-scale combined heat power plants, 12:31034 (R;SE) 
DUBNA SYNCHROCYCLOTRON 
Magnetic Fields 
Measuring the average radial component of manetic field in 
cyclic accelerators, 12:31495 (RA;SU;In Russian) 
DUKOVANY V-2 REACTOR 
Dukovany, South Moravia, Czechoslovakia 
Reactor Monitoring Systems 
Experience with implementation of diagnostic system at 
Dukovany nuclear power plant, 12:30542 (RA;CS;In Czech) 
In-service diagnostics software for the first Czechoslovak 
WWER-440 nuclear units, 12:30545 (RA;CS;In Czech) 
DUSTS 
Air Pollution 
Study of occupational hazards arising from airborne organic 
dust and its biologically active constituents. Master's thesis, 
12:31682 (R;NL) 
Toxicity 
Study of occupational hazards arising from airborne organic 
dust and its biologically active constituents. Master’s thesis, 
12:31682 (R;NL) 
DWARF STARS 
See also RED DWARF STARS 
Star Models 
Brown dwarfs and Jovian planets: a comparison, 12:32075 
(RA;US) 
DYE LASERS 
Nonlinear Optics 
Chaos in a good-cavity single-mode dye laser due to turbulent 
dye flow, 12:31386 (J;US) 
Operation 
Temporal smoothing of multimode dye-laser pulses, 12:31385 
(J;US) 
Performance 
Chaos in a good-cavity single-mode dye laser due to turbulent 
dye flow, 12:31386 (J;US) 
Pulses 
Temporal smoothing of multimode dye-laser pulses, 12:31385 
(J;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 147 
Delayed Proton Precursors 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
Proton Emission Decay 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
DYSPROSIUM 150 
Yrast States 
Competition between pairing and quadrupole deformation in 
the yrast sequence of 1° 152Dy, 12:32250 (R;DK) 
DYSPROSIUM 152 
Yrast States 
Competition between pairing and quadrupole deformation in 
the yrast sequence of 1° 152Dy, 12:32250 (R;DK) 





DYSPROSIUM 152 
Yrast States 


EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
IONOSPHERE 
TROPOSPHERE 


Mathematical Models 
Megameter-scale atmospheric transport and dispersion: Final 
report, 12:31654 (R;US) 
Particle Resuspension 
Experimental determination of the kinematic conversion rate of 
gaseous tritium into HTO, 12:31688 (R;FR) 
Turbidity 
Volcanic effects on turbidity and irradiances and their 
dependence on surface wind direction, 12:31662 (J;US) 
EARTH MAGNETOSPHERE 
See also PLASMA SHEET 
Hydromagnetic Waves 
Magnetospheric studies using the UKS data. Semiannual status 
report, 15 May 1985-15 November 1986, 12:32109 (R;US) 
Shock Waves 
‘Magnetospheric studies using the UKS data. Semiannual status 
report, 15 May 1985-15 November 1986, 12:32109 (R;US) 
Solar Wind 
Magnetospheric studies using the UKS data. Semiannual status 
report, 15 May 1985-15 November 1986, 12:32109 (R;US) 
Technique of linear-prediction filters applied to studies of solar 
wind-magnetosphere coupling, 12:32060 (R;US) 
EARTH PENETRATORS 
Impact Tests 
Seismic mapping of fracture patterns surrounding an earth 
penetrator impact site, 12:31453 (R;US) 
EARTH PLANET 
Rotation 
Signal detection techniques applied to the Chandler wobble, 
12:32046 (J;US) 
EARTHQUAKES 
See also MICROEARTHQUAKES 
Data Analysis 
Seismic validation of the RSTN: detection of regional 
earthquakes in eastern North America, 12:31637 (RA;US) 
Seismic Detection 
Analysis of broadband teleseismic body waves, using the 
RSTN, 12:31651 (RA;US) 
High-frequency observations of earthquakes and explosions, 
using RSTN, 12:31644 (RA;US) 
Single-station event location usiag RSTN data, 12:31638 
(RA;US) 
EBFA 
See ELECTRON BEAM FUSION ACCELERATOR 
EBR-2 REACTOR 
After-Heat Removal 
Whole-core damage analysis of EBR-II driver fuel elements 
following SHRT program, 12:30621 (J;NL) 
Fuel Elements 
Advances in metallic nuclear fuel, 12:30511 (J;US) 
Loss of Flow 
EBR-II driver fuel qualification for loss-of-flow and loss-of- 
heat-sink tests without scram, 12:30619 (J;NL) 
Safety analysis for the loss-of-flow and loss-of-heat sink 
without scram tests in EBR-II, 12:30620 (J;NL) 
Reactor Safety 
Implications of the EBR-II inherent safety demonstration test, 
12:30622 (J;NL) 
ECCS 
Reliability 
Approach to testing reliability of nuclear power plant safety 
systems, 12:30595 (RA;CS;In Czech) 


Energieonderzoek Centrum Nederland; prior to 1 August 1976 
known as Reactor Centrum Nederland, and documents written 
before that date should be indexed to RCN. 

Research Programs 
Annual report 1985, 12:30688 (R;NL;In Dutch) 
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ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC GROWTH 
Global Aspects 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
ECONOMIC POLICY 
Planning 
Socio-economic analysis of energy projects, 12:30698 (R;SE;In 
Swedish) 
Recommendations 
Socio-economic analysis of energy projects, 12:30698 (R;SE;In 
Swedish) 
ECONOMIC REGULATORY ADMINISTRATION 
Audits 
Status of efforts to improve documentation of and control over 
Economic Regulatory Administration cases, 12:32400 (R;US) 
Documentation 
Status of efforts to improve documentation of and control over 
Economic Regulatory Administration cases, 12:32400 (R;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Injuries 
Biophysical modeling of animal energetics: its importance for 
understanding abiotic constraints on animals in their 
environments, 12:31986 (RA;US) 
Mathematical Models 
Evaluation of FORCYTE-10 (Forest management model as a 
teaching tool), 12:31728 (R;SE) 
ECR HEATING 
Computerized Simulation 
3D bounce averaged Fokker-Planck calculation of electron 
cyclotron current drive efficiency, 12:32327 (R;US) 
Dynamics 
Saturation induction and radiation in wave driven plasmas, 
12:32326 (R;FR) 
Energy Absorption 
Saturation induction and radiation in wave driven plasmas, 
12:32326 (R;FR) 
Experiment Planning 
[Theoretical and numerical studies in magnetic fusion: Progress 
report], 12:32325 (R;US) 
EDF-5 REACTOR 
See BUGEY-1 REACTOR 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 
Geologic Deposits 
Discrimination of granitoid rocks in the central Eastern Desert 
of Egypt using Landsat-MSS and SIR-A imagery, 12:32029 
(RA;US) 
Photovoltaic Power Plants 
Renewable energy resources field testing: application review 
for field test No. 6: photovoltaic/diesel powered ice making 
plant at Wadi El Raiyan. Final report, 12:30331 (R;US) 
EHF RADIATION : 
See MICROWAVE RADIATION 
EIIP 
See INDUSTRIAL PARKS 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
ELECTRIC APPLIANCES 
Energy Efficiency 
Same comfort in buildings with one third of present electricity 
consumption, 12:30870 (RA;US) 





133S / ERA-12/15 


Power Demand 


Measuring the impact of direct load management programs: an 


analysis of Southern California Edison Company’s demand 
subscription service program, 12:30843 (RA;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


See also METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 


Anodes 
Current oscillations observed within the limiting current 
plateau for iron in sulfuric acid, 12:30685 (J;US) 
Electrolytes 
Current oscillations observed within the limiting current 
plateau for iron in sulfuric acid, 12:30685 (J;US) 
Research 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 12:30815 (R;US) 


Crystal reduction in TA-23 glass-to-metal seals (For lithium 
ambient-temperature batteries), 12:30682 (R;US) 
ELECTRIC CABLES 
See also COAXIAL CABLES 
Computer-Aided Design 
Computer-aided design of cable nets for nuclear power plants, 
12:30528 (RA;CS;In Czech) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 


See also GLOW DISCHARGES 
TOWNSEND DISCHARGE 


Instability 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
G;US) 
ELECTRIC FURNACES 
See also ARC FURNACES 
Load Management 
Experiences in electrification of metal foundry and electricity 
load control, 12:30997 (R;FI;In Finnish) 
Power Demand 
Experiences in electrification of metal foundry and electricity 
load control, 12:30997 (R;FI;In Finnish) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
See also SUPERCONDUCTING GENERATORS 


Development and testing of vortex generators for small 
horizontal axis wind turbines, 12:30428 (R;US) 
Efficiency 
Laboratory investigation of wind power generation using 
variable speed synchronous generators, 12:30440 (R;SE) 
Nondestructive Testing 


Guidelines for evaluation of generator retaining rings, 12:30458 


(R;US) 
Performance Testing 
Cost and performance data on diesel engine generators and 
pumps, 12:30462 (R;US) 
Testing 
Development and testing of vortex generators for small 
horizontal axis wind turbines, 12:30428 (R;US) 
ELECTRIC HEATING 
Maintenance 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Operation 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
ELECTRIC IMPEDANCE 
Kramers-Kronig Correlation 
Application of Kramers-Kronig transforms in the analysis of 
electrochemical impedance data - II. Transformations in the 
complex plane, 12:31299 (J;US) 


ELECTRIC POWER 


See also HYDROELECTRIC POWER 
Attitudes 

Attitude and image measurement for electric utility companies, 

12:30803 (RA;US) 
Carcinogenesis 

Electric power use and breast cancer: a hyptothesis, 12:32019 
(J;US) 

Energy Consumption 

Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 

Load Management 

Effect of peak load management on the generation capacity 

and costs in Finland, 12:30757 (R;FI,In Finnish) 
Outages 

Cost of electric power interruptions to manufacturers in the 
Tennessee Valley, 12:30781 (RA;US) 

Cost of electrical supply interruptions, 12:30783 (RA;US) 

Cost of residential electric-power outages, 12:30782 (RA;US) 

Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 

Economic costs of electricity supply interruptions: US and 
foreign experience, 12:30778 (RA;US) 

Ontario Hydro surveys on power system reliability: summary 
of customer viewpoints, 12:30780 (RA;US) 

Peak Load 

Effect of peak load management on the generation capacity 

and costs in Finland, 12:30757 (R;FI;In Finnish) 
Prices 

Price of oil, gas, coal and electricity in four European 
countries 1960-1983, 12:30826 (R;NO) 

Pricing electricity in an uncertain environment, 12:30775 
(RA;US) 

Production 

Hydrogen enrichment of synthesis gas for once-through 

methanol production: Final report, 12:29911 (R;US) 
Reliability 

Cost of electric power interruptions to manufacturers in the 
Tennessee Valley, 12:30781 (RA;US) 

Cost of electrical supply interruptions, 12:30783 (RA;US) 

Cost of residential electric-power outages, 12:30782 (RA;US) 

Costs and benefits of over/under capacity in electric power 
system planning, 12:30776 (RA;US) 

Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 

Economic costs of electricity supply interruptions: US and 
foreign experience, 12:30778 (RA;US) 

Environmental and socioeconomic consequences of a shortage 
in installed generating capacity, 12:30774 (RA;US) 

How to assess the value of electricity reliability, 12:30772 
(RA;US) 

Layman’s guide to the value of electric power reliability, 
12:30771 (RA;US) 

New tool gauges customer view of reliability, 12:30784 
(RA;US) 

Ontario Hydro surveys on power system reliability: summary 
of customer viewpoints, 12:30780 (RA;US) 

Optimal electricity supply reliability using customer shortage 
costs, 12:30777 (RA;US) 

Pricing electricity in an uncertain environment, 12:30775 
(RA;US) 

Shortage costs: results of empirical studies, 12:30773 (RA;US) 

Research 

Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 

Shortages 

Environmental and socioeconomic consequences of a shortage 
in installed generating capacity, 12:30774 (RA;US) 

Optimal electricity supply reliability using customer shortage 
costs, 12:30777 (RA;US) 

Shortage costs: results of empirical studies, 12:30773 (RA;US) 
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Planning 


ELECTRIC POWER INDUSTRY Electric utility energy conservation and load management 


Planning 
Developing an integrated resource plan and planning process 
at Puget Power, 12:30448 (R;US) 


ELECTRIC POWER RESEARCH INSTITUTE 


See EPRI 


ELECTRIC POWER SUBSTATIONS 


See POWER SUBSTATIONS 


ELECTRIC POWER SYSTEMS 


See POWER SYSTEMS 


ELECTRIC RAILWAYS 


Off-Peak Energy Storage 
Conceptual design of a battery energy storage system for the 
Long Island Rail Road: Final report, 12:30681 (R;US) 


ELECTRIC SWITCHES 


See SWITCHES 


ELECTRIC UTILITIES 


Capacity 

Costs and benefits of over/under capacity in electric power 
system planning, 12:30776 (RA;US) 

Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 

How to assess the value of electricity reliability, 12:30772 
(RA;US) 

Optimal electricity supply reliability using customer shortage 
costs, 12:30777 (RA;US) 

Control Rooms 

Display design for dispatch control centers in electric utilities: 

Final report, 12:30456 (R;US) 
Data Base Management 

Hourly electric load model (HELM): utility case study, 

12:30799 (RA;US) 
Economic Analysis 

TAG: Technical Assessment Guide: Volume 3, Fundamentals 

and methods, supply, 1986, 12:30805 (R;US) 
Economics 

TAG: Technical Assessment Guide: Volume 3, Fundamentals 

and methods, supply, 1986, 12:30805 (R;US) 
Energy Conservation 

Electric utility energy conservation and load management 

programmes. R and D opportunities, 12:30808 (J;GB) 
Energy Management 

Great PG & E energy rebate, 12:31015 (RA;US) 

Impact of rate structure on energy management programs, 
12:30789 (RA;US) 

Energy Sources 

Utility resource planning: the state of Nevada adopts an 

integrated planning model, 12:31024 (RA;US) 
Historical Aspects 

BPA [Bonneville Power Administration] and the struggle for 

power at cost, 12:30447 (R;US) 
Investment 

Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 

Pricing electricity in an uncertain environment, 12:30775 
(RA;US) 

Load Analysis 

Commercial hourly end-use data, 12:30802 (RA;US) 

Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 

Load Management 

Attitude and image measurement for electric utility companies, 
12:30803 (RA;US) 

Calms time of day electric meter and load management system, 
12:31020 (RA;US) 

Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 

Cast study presentation of the hourly electric load model, 
12:30798 (RA;US) 

COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 

Commercial hourly end-use data, 12:30802 (RA;US) 

Demonstration of advanced commercial survey methods, 
12:30801 (RA;US) 


programmes. R and D opportunities, 12:30808 (J;GB) 

End-use forecasting models for the agricultural sector 
(RP2340-1), 12:30793 (RA;US) 

Energy use and conservation in the commercial sector 
(RP2152), 12:30790 (RA;US) 

EPRI's demand-side planning program, 12:30785 (RA;US) 

Experimental design for demand-side management projects, 
12:30788 (RA;US) 

FORECAST MASTER, 12:30792 (RA;US) 

Hourly electric load model (RP1955): model overview and 
transfer, 12:30797 (RA;US) 

Hourly electric load model (HELM): utility case study, 
12:30799 (RA;US) 

Impact of rate structure on energy management programs, 
12:30789 (RA;US) 

INDEPTH summary and project overview, 12:30800 (RA;US) 

Market penetration model for on-site power generation 
(RP2045), 12:30791 (RA;US) 

Measuring the impact of direct load management programs: an 
analysis of Southern California Edison Company's demand 
subscription service program, 12:30843 (RA;US) 

REEPS overview and status, 12:30795 (RA;US) 

Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 

Utility experiences in designing, implementing and marketing 
demand-side programs, 12:31016 (RA;US) 

Marketing Research 

Marketing issues in the development of a utility 
refrigerator/freezer conservation program, 12:30842 
(RA;US) 

Off-Peak Energy Storage 
Compressed-air energy storage: An analysis of fuel flexibility 
and plant components: Final report, 12:30676 (R;US) 
Operating Cost 
Cost of electrical supply interruptions, 12:30783 (RA;US) 
Outages 

Ontario Hydro surveys on power system reliability: summary 

of customer viewpoints, 12:30780 (RA;US) 
Performance 

Evolution of program evaluation techniques at Northeast 

Utilities, 12:31022 (RA;US) 
Photovoltaic Power Supplies 

Characteristics and impact of utility interactive photovoltaic 
prototypes on the feeder serving the Southwest Residential 
Experimental Station, 12:30332 (R;US) 

Planning 

Attitude and image measurement for electric utility companies, 
12:30803 (RA;US) 

Costs and benefits of over/under capacity in electric power 
system planning, 12:30776 (RA;US) 

Economic costs of electricity supply interruptions: US and 
foreign experience, 12:30778 (RA;US) 

How to assess the value of electricity reliability, 12:30772 
(RA;US) 

New tool gauges customer view of reliability, 12:30784 
(RA;US) 

Utility resource planning: the state of Nevada adopts an 
integrated planning model, 12:31024 (RA;US) 

Power Demand 
EPRI’s demand-side planning program, 12:30785 (RA;US) 
Prices 
Variation in electricity prices in the residential sector. Topical 
report, 12:30807 (R;US) 
Public Relations 
Michael, the energy mastermind, 12:31019 (RA;US) 
Rate Structure 

Regulatory factors affecting the financial impact of 
conservation programs on utilities, 12:31018 (RA;US) 

Testing conservation incentive levels through system 
simulation, 12:31014 (RA;US) 

Regulations 

Regulatory influence on utility conservation activity, 12:31023 
(RA;US) 

Utility conservation programs: a regulatory and design 
framework, 12:31021 (RA;US) 
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Surveys 
Demonstration of advanced commercial survey methods, 
12:30801 (RA;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRICAL INSULATORS 
RESISTORS 
SWITCHES 
TRANSFORMERS 


Efficiency 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Energy Consumption 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Maintenance 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
ELECTRICAL INSULATION 
Test Facilities 
A description of the new insulation test facilities at SUNY/AB, 
12:31185 (BA;US) 
ELECTRICAL INSULATORS 
Breakdown 
A statistical interpretation of the J. C. Martin relationship for 
breakdown of insulators in vacuum, 12:31184 (BA;US) 
Dielectric Properties 
A description of the new insulation test facilities at SUNY/AB, 
12:31185 (BA;US) 
Failure Mode Analysis 
A statistical interpretation of the J. C. Martin relationship for 
breakdown of insulators in vacuum, 12:31184 (BA;US) 
PBFA-II vacuum insulator stack failure mechanisms, 12:31542 
(BA;US) 
Materials Testing 
A description of the new insulation test facilities at SUNY/AB, 
12:31185 (BA;US) 
Thermal Stresses 
A description of the new insulation test facilities at SUNY/AB, 
12:31185 (BA;US) 
Thermodynamic Properties 
A description of the new insulation test facilities at SUNY/AB, 
12:31185 (BA;US) 
Vacuum States 
A statistical interpretation of the J. C. Martin relationship for 
breakdown of insulators in vacuum, 12:31184 (BA;US) 
ELECTRIC-POWERED VEHICLES 
Electric Batteries 
Zinc/air battery R and D research and development of 
bifunctional oxygen electrode: Tasks I and II, Final report, 
12:30680 (R;US) 
ELECTROCHEMISTRY 
Kramers-Kronig Correlation 
Application of Kramers-Kronig transforms in the analysis of 
electrochemical impedance data - II. Transformations in the 
complex plane, 12:31299 (J;US) 
ELECTRODES 
See also ANODES 
Chemical Reaction Kinetics 
Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 
Theory of coupled electrochemical and chemical reactions, 
response to a potential step, 12:31297 (J;US) 
Design 
Small capacitor electrodes for microwave rotational 
spectroscopy in a supersonic expansion, 12:31618 (J;US) 
Electrochemistry 
Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 
Theory of coupled electrochemical and chemical reactions, 
response to a potential step, 12:31297 (J;US) 


Energy Losses 

Energy dissipation on electrodes during high-voltage vacuum 

breakdown, 12:31554 (BA;US) 
Materials Testing 

Problem for decrease and evolution of oxygen on 
phthalocyanine type materials by methods of cyclic 
voltametry - turning disk and impulsions: problem 
concerning water electrolysis, 12:30256 (R;FR;In French) 

Mathematical Models 
Theory of the ac response of fractal interfaces, 12:31411 
(R;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
Electric Currents 

Current oscillations observed within the limiting current 

plateau for iron in sulfuric acid, 12:30685 (J;US) 
Fabrication 

Some alternate fabrication processes for molten carbonate fuel 

cell electrolyte structures, 12:30683 (J;US) 
Oscillations 

Current oscillations observed within the limiting current 

plateau for iron in sulfuric acid, 12:30685 (J;US) 
ELECTROMAGNETIC PULSES 
Mitigation 

Nuclear weapons effects studies for the SESS switch. Volume 
3. EMP (electromagnetic pulse) studies. Part 1. Testing and 
analysis. Final technical report, 7 January 1985-30 September 
1986, 12:31628 (R;US) 

Nuclear weapons effects studies for the SESS (trademark) 
switch. Volume 2. EM (electromagnetic) shielding 
characteristics of structures. Final report, 1 July 1985-30 
September 1986, 12:31629 (R;US) 

ELECTROMAGNETIC SURVEYS 
Mathematical Models 
Fracture detection using a grounded subsurface vertical 
electric dipole, 12:32041 (R;US) 
ELECTROMAGNETISM 
Computer Calculations 
5th international eddy current workshop, 12:32302 (R;US) 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ANTINEUTRINOS 
Mass 

Limit on nu-bar/sub e/ mass from free-molecular-tritium beta 
decay, 12:32168 (J;US) 

ELECTRON BEAM FUSION ACCELERATOR 
Electron Sources 

New pellet compression schemes by indirect irradiation by 
REB and related preliminary experiments, 12:32356 (RA;JP) 

Pulsed power technique research at IAE in Beijing, 12:32364 
(RA;JP) 

ELECTRON BEAM TARGETS 
Energy Absorption 

Pulsed power technique research at IAE in Beijing, 12:32364 

(RA;JP) 
Implosions 
New pellet compression schemes by indirect irradiation by 
REB and related preliminary experiments, 12:32356 (RA;JP) 
ELECTRON BEAM WELDING 
Optical Systems 
Stereoscopic optical viewing system, 12:31364 (P;US) 
Remote Viewing Equipment 
Stereoscopic vision for electron beam welding, 12:31361 


Free-electron laser gain degradation and electron-beam quality. 
Technical report, 1 October 1985-30 December 1986, 
12:31369 (R;US) 

Beam Optics 
ATA beam director experiment, 12:32378 (R;US) 
Beam Production 
Short rise time intense electron beam generator, 12:31482 


(P;US) 





Brightness 


Brightness 
Kiloamp high-brightness beams, 12:32123 (R;US) 
Computerized Simulation 
High-current electron beam studies, 1986, 12:31502 (R;US) 
ics 
Studies of the electron-ring dynamics in a modified betatron 
for large ring displacements from the minor axis. 
Memorandum report, 12:31488 (R;US) 
Electron Channeling 
Ionized channel generation of an intense relativistic electron 
beam, 12:31506 (P;US) 
Uses 
Ionized channel generation of an intense relativistic electron 
beam, 12:31506 (P;US) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Photocathodes 
Simple laser-driven, metal photocathodes as cold, high-current 
electron sources, 12:31412 (R;US) 
ELECTRON MICROSCOPES 
Equipment 
National Center for Electron Microscopy users’ guide, 
12:31609 (R;US) 
Image Processing 
National Center for Electron Microscopy users’ guide, 
12:31609 (R;US) 
Uses 
National Center for Electron Microscopy users’ guide, 
12:31609 (R;US) 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
Multi-Element Analysis 
Analysis with electron microscope of multielement samples 
using pure element standards, 12:31219 (P;US) 
ELECTRON REACTIONS 
Inelastic Scattering 
Isoscalar spin-spin interaction within the quasiparticle-phonon 
nuclear model, 12:32247 (R;SU) 
ELECTRON SOURCES 
Photocathodes 
Photocathodes in accelerator applications, 12:31532 (R;US) 
ELECTRON-ATOM COLLISIONS 
Inelastic Scattering 
Electron-impact excitation cross sections for transitions in 
atomic copper, 12:32137 (J;US) 
ELECTRON-ION COLLISIONS 
Tonization 
Relativistic effects on giant resonances in electron-impact 
double ionization, 12:32136 (J;US) 
ELECTRON-MOLECULE COLLISIONS 
Energy-Level Transitions 
Electron-impact spectroscopy of various diketone compounds, 
12:32129 (J;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Measurement of the coupling constant a/sub s/ of the strong 
interaction from energy-energy correlations in the e/sup 
+/e/sup -/ annihilation at c.m. energies from 14 to 43 GeV, 
12:32157 (R;DE;In German) 
Pair Production 
Study of tau-pairs and search for new particles, 12:32158 
(R;NL) 
Particle Production 
Study of the chi/sub b/ states in exclusive radiative decay of 
the Y(2S), 12:32160 (R;NL) 
Reviews 
Experiments beyond the standard model, 12:32170 (BA;US) 
ELECTRON-PROTON INTERACTIONS 
Reviews 


Experiments beyond the standard model, 12:32170 (BA;US) 
ELECTRONS 


Equations of Motion 
Electron trajectories in pulsed radiation fields, 12:32306 (R;US) 
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ELECTROPHORESIS 
Equipment 

Continuous electrochromatography using a rotating annular 

system, 12:31217 (J;US) 
ELECTROSTATIC LENSES 
Computer-Aided Design 
The SIMION PC/AT user’s manual: Version 3.0, 12:32412 
(R;US) 
ELEMENTS 
For chemical elements only. 
See also METALS 
Isotope Ratio 

Particulate analysis via sputter atomization/resonance 

ionization mass spectrometry, 12:31235 (BA;US) 
Mass Spectroscopy 

Particulate analysis via sputter atomization/resonance 

ionization mass spectrometry, 12:31235 (BA;US) 
Trace Amounts 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

Volatility 

Determination of trace elements in coal and coal products - 
part 6: volatilities of inorganic elements in coals during 
ashing, 12:29943 (R;AU) 

ELMO BUMPY TORUS 
Power Losses 

Convective contributions to local power loss in a Bumpy 

Torus, 12:32337 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDONUCLEASES 
Enzyme Activity 

Fractionation of DNA metabolic proteins of Saccharomyces 
cerevisiae by DNA cellulose chromatography: SSB-1, SS- 
DNA dependent ATPase, DNA polymerase, DNA primase, 
topoisomerase I, and resolvase, 12:31834 (RA;US) 

In vitro resolution of Holliday junctions by cell-free protein 
extracts of Saccharomyces cerevisiae: resolvase activity of 
haploid and diploid cells, 12:31835 (RA;US) 

ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 


SELF-ENERGY 
SOLAR ENERGY 


Bibliographies 
Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Developing Countries 
Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 
Global Aspects 
Energy supply and energy use - the role of women, 12:30691 
(R;NO) 
Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
Inventions 
Evaluation of the Energy-Related Inventions Program: An 
empirical analysis of 204 inventions, 12:30711 (R;US) 
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Laws 

Energy-related laws and regulations in New Zealand, 12:30758 
(R;NZ) 

Program Management 

Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 

Regulations 

Energy-related laws and regulations in New Zealand, 12:30758 

(R;NZ) 
Research 

Evaluation and utilization of the energy research work in the 

field of construction. Report 1, 12:30710 (R;FI;In Finnish) 
Women 

Energy supply and energy use - the role of women, 12:30691 

3N' 

Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 

ENERGY ANALYSIS 
P Codes 

Methodology and assumptions for evaluating heating and 
cooling energy requirements in new single-family residential 
buildings: Technical support document for the PEAR 
[Program for Energy Analysis of Residences] 
microcomputer program, 12:30957 (R;US) 

Reviews 

Energy analysis: A review of theory and applications, 12:30694 

(R;NZ) 
Uses 
Energy analysis: A review of theory and applications, 12:30694 


Evaluation of utility home energy audit (RCS) programs, 
12:30935 (RA;US) 
Program Management 
Evaluation of utility home energy audit (RCS) programs, 
12:30935 (RA;US) 
ENERGY BALANCE 
M Codes 
MUMAK: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
ENERGY BUDGETS 
Seasonal Variations 
Interface between the biophysical ecology and the population 
ecology of ectotherms (Sceloporus merriami), 12:31989 
(RA;US) 
ENERGY CONSERVATION 
Conservation projection, 12:30735 (R;US) 
Attitudes 
Energy conservation and public policy: the mediation of 
individual behavior, 12:30895 (RA;US) 
Individual attitudes in Scandinavia point towards a low-energy, 
saturated society, 12:30828 (RA;US) 
Why is it so hard to sell savings as a reason for energy 
conservation, 12:30841 (RA;US) 
Constraints 
Financing of energy conservation services to low income 
households: alternatives to grants, 12:30919 (RA;US) 
Decision Making 
Energy conservation and public policy: the mediation of 
individual behavior, 12:30895 (RA;US) 
Demonstration Programs 
Energy efficiency in local government operations: the local 
government energy officer program, 12:30929 (RA;US) 
Economic Impact . 
Employment potential of an expanded UK energy conservation 
program, 12:30862 (RA;US) 
Regulatory factors affecting the financial impact of 
conservation programs on utilities, 12:31018 (RA;US) 
Economic Policy 
Pulling a rabbit out of the hat: innovative financing for low- 
income conservation, 12:30915 (RA;US) 
Educational Tools 
Michael, the energy mastermind, 12:31019 (RA;US) 


ENERGY CONSERVATION 


Energy Models 

Verifications of building energy use models: a compilation and 

review, 12:30894 (RA;US) 
Financial Assistance 

Review of the Energy Advisory Service and Energy 

Conservation Loans, 12:30746 (R;NZ) 
Financial Incentives 

Are building codes effective tools for reducing energy use in 
new residential buildings? Some Swedish experiences, 
12:30854 (RA;US) 

Evaluation of policies influencing road-transport-fuel 
consumption in developing countries, 12:30811 (R;US) 

Evaluation of utility home energy audit (RCS) programs, 
12:30935 (RA;US) 

Evolution toward R-2000: past experience and current 
directions of the Canadian energy conservation effort, 
12:30855 (RA;US) 

Great PG & E energy rebate, 12:31015 (RA;US) 

Pulling a rabbit out of the hat: innovative financing for low- 
income conservation, 12:30915 (RA;US) 

Testing conservation incentive levels through system 
simulation, 12:31014 (RA;US) 

Utility conservation programs designed to improve 
participation rates among low-income customers, 12:30922 
(RA;US) 

Financing 

Beyond technology: energy conservation delivery systems that 
work, 12:30914 (RA;US) 

Building owner's perspective on third party financing of 
energy efficiency projects, 12:30871 (RA;US) 

Energy conservation in public housing: the San Francisco 
experience, 12:30916 (RA;US) 

Financing multifamily energy conservation private funding for 
energy loans, 12:30864 (RA;US) 

Financing of energy conservation services to low income 
households: alternatives to grants, 12:30919 (RA;US) 

Funder’s perspective on low-income residential energy 
conservation, 12:30913 (RA;US) 

Impact of utility-sponsored energy conservation loan programs 
on low-income households, 12:30920 (RA;US) 

Government Policies 

Administration of energy conservation programs by Western 
European Governments, 12:30740 (RA;US) 

Local energy-savings policies in France, 12:30856 (RA;US) 

Policy process and section 155 funds: a year of living 
dangerously, 12:30939 (RA;US) 

Human Factors 

Researching the human factor in Hood River: buildings don’t 

use energy, people do, 12:30849 (RA;US) 
Investment 

Optimizing investment levels for energy conservation: 
individual versus social perspective, and the role of 
uncertainty, 12:30907 (RA;US) 

Legal Incentives 

Are building codes effective tools for reducing energy use in 
new residential buildings? Some Swedish experiences, 
12:30854 (RA;US) 

Market 

RCS in Michigan: positive results to date - where do we go 

from here?, 12:30936 (RA;US) 
Marketing 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Executive summary, 
12:30737 (R;US) 

Marketing to centralized decisionmakers for the Bonneville 
Power Administration task order No. 1: Final repert, 
12:30738 (R;US) 

Measuring Instruments 

Measuring conservation: a report on instrumentation in the 
Hood River Conservation Project (HRCP), 12:30851 
(RA;US) 

Measuring Methods 

Measuring savings in retrofitted oil heating equipment, 

12:30866 (RA;US) 
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National Organizations 


National Organizations 

Alliance to Save Energy/Institute for Human Development 
low income heating system retrofit program, 12:30865 
(RA;US) 

Planning 

1986 Governor's energy efficiency plan, 12:30744 (R;US) 

1986 Governor's energy efficiency plan: Executive summary, 
12:30745 (R;US) 

Bonneville's conservation policy development process for the 
1986 resource strategy, 12:30736 (R;US) 

Conservation supply, 12:30734 (R;US) 

Cowlitz-Wahkiakum energy conservation and renewable 
resource plan, 12:30739 (R;US) 

Testing conservation incentive levels through system 
simulation, 12:31014 (RA;US) 

Program Management 

Administration of energy conservation programs by Western 
European Governments, 12:30740 (RA;US) 

Communities, contractors, and residents - 3000 attics later, 
12:30925 (RA;US) 

Cost effectiveness and control: long-term project management 
using PERT/CPM, 12:30848 (RA;US) 

Decade of residential energy research: some new directions 
and some speculations about the future, 12:30906 (RA;US) 

Evolution toward R-2000: past experience and current 
directions of the Canadian energy conservation effort, 
12:30855 (RA;US) 

Evolution of program evaluation techniques at Northeast 
Utilities, 12:31022 (RA;US) 

Improving utility conservation programs: outcomes, 
interventions, and evaluations, 12:31037 (RA;US) 

Improving federal-state energy conservation programs: the 
states’ perspective, 12:30938 (RA;US) 

Local energy-savings policies in France, 12:30856 (RA;US) 

Maintenance after energy conservation: the route to a 
conservation ethic, 12:30931 (RA;US) 

Marketing a conservation program through grassroots 
organizing: neighborhood energy workshop program in 
Minneapolis, 12:30923 (RA;US) 

Measuring the impact of direct load management programs: an 
analysis of Southern California Edison Company's demand 
subscription service program, 12:30843 (RA;US) 

Meshing commercial conservation programs: 
orioupecisb111pnuccbpacacs, 12:30941 (RA;US) 

Minnesota RCS: myths and reality, 12:30940 (RA;US) 

Policy process and section 155 funds: a year of living 
dangerously, 12:30939 (RA;US) 

RCS in Michigan: positive results to date - where do we go 
from here?, 12:30936 (RA;US) 

Regulatory influence on utility conservation activity, 12:31023 
(RA;US) 

Residential standards demonstration program, 12:30934 
(RA;US) 

Salvaging the integrity of the RCS Program: the Santa Monica 
Energy Fitness Program, 12:30924 (RA;US) 

Update of the evaluation of the Residential Conservation 
Service Program: Volume 2, Appendices, 12:30946 (R;US) 

Utility conservation programs: a regulatory and design 
framework, 12:31021 (RA;US) 

Utility conservation programs designed to improve 
participation rates among low-income customers, 12:30922 
(RA;US) 

Voluntary state/utility partnership: the North Carolina 
alternative energy corporation, 12:30354 (RA;US) 


Cost effectiveness and control: long-term project management 

using PERT/CPM, 12:30848 (RA;US) 
Public Policy 

Poor people, neighborhood groups and energy conservation, 
12:30917 (RA;US) 

Public investment in commercial/industrial conservation: some 
approaches considered by Seattle, 12:31017 (RA;US) 

Programs 


Cooperation & diversity in a large-scale conservation research 
project, 12:30852 (RA;US) 

Decade of residential energy research: some new directions 
and some speculations about the future, 12:30906 (RA;US) 
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Electric utility energy conservation and load management 
programmes. R and D opportunities, 12:30808 (J;GB) 

Government research and development summaries: Mechanical 
Project Briefs. Monthly report, 12:31340 (R;US) 

Social Impact 

Employment potential of an expanded UK energy conservation 

program, 12:30862 (RA;US) 
Standards 

Residential standards demonstration program, 12:30934 

(RA;US) 
Technology Transfer 

Beyond technology: energy conservation delivery systems that 

work, 12:30914 (RA;US) 
Technology Utilization 

Heat pumps and heat recovery in buildings of the Federal 

Republic of Germany, 12:30861 (RA;US) 
ENERGY CONSUMPTION 

Monthly Energy Review, February 1987, 12:30750 (R;US) 

Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data (Contains glossary), 12:30753 (R;US) 

Accountability 
Energy performance monitoring plan, 12:30932 (RA;US) 
Calculation Methods 

Energy calculation slide rules for single-family houses, 
12:30892 (RA;US) 

Energy comsumption in open-air swimming pools, 12:31036 
(R;NL;DU) 

Comparative Evaluations 

Seasonality of non-heating consumption: a study based on 

submeter data, 12:30876 (RA;US) 
Computer Calculations 

Energy comsumption in open-air swimming pools, 12:31036 
(R;NL;DU) 

Investigation of total energy requirement in cattle fodder 
production, 12:31000 (R;NO) 

Method to compute the total energy requirement in cereal 
productions, 12:30999 (R;NO) 

Computer Codes 

ESIBEEP. A computer program for the simplified calculation 
of heating energy consumption in naturally ventilated 
buildings, 12:30950 (R;GB) 

Computerized Simulation 

Verification of building energy analysis simulations using an 

existing building performance data base, 12:30893 (RA;US) 
Data Acquisition 

Commercial hourly end-use data, 12:30802 (RA;US) 

Pacific Northwest non-residential energy survey: Handbook 
for first stage data collection, 12:30809 (R;US) 

Economic Elasticity 

Optimizing investment levels for energy conservation: 
individual versus social perspective, and the role of 
uncertainty, 12:30907 (RA;US) 

Environmental Impacts 

Energy use modelling for policy purposes: problems and 
perspectives in The Netherlands, 12:30693 (R;NL) 

Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Forecasting 

Energy use modelling for policy purposes: problems and 
perspectives in The Netherlands, 12:30693 (R;NL) 

Total energy consumption by households. A model for 
calculating the direct and indirect energy consumption of 
households in 1981, 12:30956 (R;FI;In Finnish) 

West German gas industry between market needs and supply 
potentials, 12:30103 (RA;NO) 

Global Aspects 

Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Mathematical Models 

Energy comsumption in open-air swimming pools, 12:31036 

(R;NL;DU) 
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Metering 
Energy consumption and energy billing in apartments, 
12:30901 (RA;US) 
Seasonal Variations 
Seasonality of non-heating consumption: a study based on 
submeter data, 12:30876 (RA;US) 
Verification of building energy analysis simulations using an 
existing building performance data base, 12:30893 (RA;US) 
Socio-Economic Factors 
Residential energy consumption of low-income and elderly 
households: a summary of findings from Decatur, Illinois, 
12:30912 (RA;US) 
Surveys 
Demonstration of advanced commercial survey methods, 
12:30801 (RA;US) 
Pacific Northwest non-residential energy survey: Handbook 
for first stage data collection, 12:30809 (R;US) 
Women 
Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 
ENERGY CONVERSION 
See also GEOTHERMAL ENERGY CONVERSION 
Efficiency 
Laboratory investigation of wind power generation using 
variable speed synchronous generators, 12:30440 (R;SE) 
Research Programs 
Energy Conversion and Storage Program: FY 1986, Annual 
report, 12:30674 (R;US) 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 12:30815 (R;US) 
Government research and development summaries: Mechanical 
Project Briefs. Monthly report, 12:31340 (R;US) 
Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 
ENERGY DEMAND 
Monthly Energy Review, February 1987, 12:30750 (R;US) 
Mathematical Models 
Energy use and conservation in the commercial sector 
(RP2152), 12:30790 (RA;US) 
EUROGAS 1, a dynamic model of oil, gas, coal and electricity 
demand in OECD Europe, 12:30827 (R;NO) 
Temperature Dependence 
District heating load. A follow-up study on consumers, 
12:31027 (R;FI;In Finnish) 
ENERGY EFFICIENCY 
Consumer Guides 
Developing energy efficiency guidelines for residential 
underwriting: the Shelter Industry Program, 12:30877 
(RA;US) 
Economics 
Climate-appropriate superinsulation: a key strategy for 
affordable housing in the future, 12:30921 (RA;US) 
- Market response for affordable housing the results of the 
energy-efficient home project of Oregon, 12:30886 (RA;US) 
Superinsulated houses: the importance of resale value, 12:30902 
(RA;US) 
Education 
Education for efficient energy use, 12:30743 (R;SE;In Swedish) 
Financial Incentives 
Effects of utility incentive programs for appliances on the 
energy efficiency of newly purchased appliances, 12:30840 
(RA;US) 
Investment 
Energy efficiency choice in the purchase of residential 
appliances, 12:30908 (RA;US) . 
Investing in energy efficiency: 1. Appraisal techniques and 
assumptions. Information paper, 12:30686 (R;GB) 
Investing in energy efficiency: 2. Existing housing. Information 
paper, 12:30687 (R;GB) 
Valuation of household investment in energy efficient design, 
12:30905 (RA;US) 
Measuring Methods 
Home energy rating systems: sample approval methodology for 
two tools, 12:30882 (RA;US) 


ENERGY MODELS 
Data Acquisition 


Planning 
1986 Governor's energy efficiency plan: Executive summary, 
12:30745 (R;US) 
Standards 
Analysis of federal appliance energy efficiency standards, 
12:30937 (RA;US) 
Model conservation standards for new construction: the 
region's best buy, 12:30933 (RA;US) 
Raising the energy efficiency of manufactured housing, 
12:30887 (RA;US) 


ENERGY EXPENSES 


Optimization 
Simultaneous optimization and heat integration with process 
simulators, 12:30990 (R;US) 


ENERGY INFORMATION ADMINISTRATION 


Directories 
EIA publications directory 1986: A user’s guide, 12:30706 
(R;US) 
Program Management 
Energy Information Administration new releases, March-April 
1987, 12:30708 (R;US) 
Technology Transfer 
Energy Information Administration new releases, March-April 
1987, 12:30708 (R;US) 
Energy Information Administration new releases, January- 
February 1987, 12:30707 (R;US) 


ENERGY INTEGRATED INDUSTRIAL PARKS 


See INDUSTRIAL PARKS 


ENERGY MANAGEMENT 


Data Base Management 
Effectively utilizing energy data to enhance community energy 
planning, 12:30863 (RA;US) 
Ecology 
Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 
Education 
Education for efficient energy use, 12:30743 (R;SE;In Swedish) 
Environmental Effects 
Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 
Environmental Impacts 
Energy supply and energy use - the role of women, 12:30691 
(R;NO) 
Forecasting 
Technological options of future energy supply, 12:30755 
(R;FI;In Finnish) 
Global Aspects 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
Government Policies 
Improving energy resources management in India: approaches 
and issues, 12:30741 (RA;US) 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
Research Programs 
Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 
Social Impact 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
Women 
Energy supply and energy use - the role of women, 12:30691 
(R;NO) 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 


ENERGY MANAGEMENT SYSTEMS 


Data Acquisition 


Using energy management systems to obtain building energy 
data, 12:30980 (J;US) 


ENERGY MODELS 


Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 

Cast study presentation of the hourly electric load model, 
12:30798 (RA;US) 

COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 





ENERGY MODELS 
Data Acquisition 


Hourly electric load model (RP1955): model overview and 
transfer, 12:30797 (RA;US) 

Hourly electric load model (HELM): utility case study, 
12:30799 (RA;US) 

INDEPTH summary and project overview, 12:30800 (RA;US) 

REEPS overview and status, 12:30795 (RA;US) 

Energy Consumption 

Energy use modelling for policy purposes: problems and 

perspectives in The Netherlands, 12:30693 (R;NL) 
Uses 

Energy use modelling for policy purposes: problems and 

perspectives in The Netherlands, 12:30693 (R;NL) 
ENERGY POLICY 
Energy Substitution 

Alternative energy paths in Finland - an ecopolitical 

standpoint, 12:30696 (R;FI;In Finnish) 
Legal Aspects 

Standards and codes: Their role in regulation of energy matters 
with partiular reference to mimising impediments to 
implementation of national energy policy, 12:30759 (R;US) 

Planning 

Local energy planning and energy research - an evaluation of 
the Swedish experience, 12:30742 (RA;US) 

Socio-economic analysis of energy projects, 12:30698 (R;SE;In 
Swedish) 

The dynamics of energy consumption: Changing expectations 
for the supply of goods and services, 12:30695 (R;NZ) 

Recommendations 

Socio-economic analysis of energy projects, 12:30698 (R;SE;In 

Swedish) 
Research Programs 

Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 

Local energy planning and energy research - an evaluation of 
the Swedish experience, 12:30742 (RA;US) 

ENERGY SHORTAGES 
Economic Analysis 
Optimal electricity supply reliability using customer shortage 
costs, 12:30777 (RA;US) 
Economic Impact 
Shortage costs: results of empirical studies, 12:30773 (RA;US) 
Environmental Effects 

Environmental and socioeconomic consequences of a shortage 

in installed generating capacity, 12:30774 (RA;US) 
Environmental Impacts 

Environmental and socioeconomic consequences of a shortage 

in installed generating capacity, 12:30774 (RA;US) 
Socio-Economic Factors 

Environmental and socioeconomic consequences of a shortage 

in installed generating capacity, 12:30774 (RA;US) 
ENERGY SOURCE DEVELOPMENT 
Environmental Effects 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31786 
(R;NO;In Norwegian) 

Environmental Impacts 

Hydrography and fresh water invertebrates in the upper parts 
of the Stjoerdalsvassdraget in connection with a planned 
hydroelectric power development, 12:31787 (R;NO;In 
Norwegian) 

Permits-regulations-for biomass energy facilities in the 
Southeast, 12:30814 (R;US) 

Hydroelectric Power 

Evaluation of ornithological preservation interests and birdlife 
consequences by possible hydroelectric power development 
in the Rauma/Ulvaaa (Moere og Romsdal, Norway), 
12:31777 (R;NO;In Norwegian) 

Fishing biological studies in the Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31786 
(R;NO;In Norwegian) 
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Planning 
Hydrography and fresh water invertebrates in the upper parts 
of the Stjoerdalsvassdraget in connection with a planned 
hydroelectric power development, 12:31787 (R;NO;In 
Norwegian) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 


RENEWABLE ENERGY SOURCES 
WOOD FUELS 


Bibliographies 
Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Energy Consumption 
Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Socio-Economic Factors 
Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
ENERGY STORAGE 
See also HEAT STORAGE 
OFF-PEAK ENERGY STORAGE 
Research Programs 
Energy Conversion and Storage Program: FY 1986, Annual 
report, 12:30674 (R;US) 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 12:30815 (R;US) 
Government research and development summaries: Solar 
Project Briefs. Monthly report, 12:30311 (R;US) 
ENERGY STORAGE SYSTEMS 
Design 
A simplified technique for designing least cost stand-alone 
PV/storage systems, 12:30342 (R;US) 
Sizing 
Sizing handbook for stand-alone photovoltaic/storage systems, 
12:30336 (R;US) 
ENERGY SUPPLIES 
Monthly Energy Review, February 1987, 12:30750 (R;US) 
Forecasting 
International Energy Outlook 1986: Projections to 2000, 
12:30754 (R;US) 
Short-term energy outlook: Quarterly projections, April 1987, 
12:30751 (R;US) 
Technological options of future energy supply, 12:30755 
(R;FI;In Finnish) 
ENGINEERING 
See also CHEMICAL ENGINEERING 
MECHANICAL ENGINEERING 


RESERVOIR ENGINEERING 
SAFETY ENGINEERING 


Research Programs 
Mechanical Engineering Department engineering research: 
Annual report, FY 1986, 12:31343 (R;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Reagents 
Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report, 12:30057 (R;US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 
Remote Sensing 
Industrial Development and International Development, 
12:31730 (RA;US;FR) 
Methods and results of SPOT simulations - an overview, 
12:31729 (RA;US;FR) 
Principles of programming the images of the SPOT Satellite, 
12:31732 (RA;US;FR) 
SPOT stereoscopic images: how they are obtained and their 
applications, 12:31665 (RA;US) 
Seasonal Variations 
Analyzing heat and water budgets in stochastic environments 
(Colias, Sarracenia purpurea), 12:31990 (RA;US) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
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Remote Sensing 
Use of TMS/TM data for mapping of forest decline damage in 
the northeastern United States, 12:31668 (RA;US) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 


See also LONG-RANGE TRANSPORT 
RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 
Megameter-scale atmospheric transport and dispersion: Final 
report, 12:31654 (R;US) 
The application of models to atmospheric dispersion from a 


power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
EOR 


See ENHANCED RECOVERY 
EPITHELIUM 
Antigen-Antibody Reactions 

Evaluation of normal and transformed human mammary 
epithelial cells with monoclonal antibodies to cell surface 
antigens, 12:31841 (RA;US) 

Cell Differentiation 

Analysis of the antigenic structure and mode of regulation of a 
differentiation antigen on the surface of normal and 
malignant human mammary epithelial cells, 12:31839 
(RA;US) 

Evaluation of normal and transformed human mammary 
epithelial cells with monoclonal antibodies to cell surface 
antigens, 12:31841 (RA;US) 

Expression and modulation of differentiation in human 
mammary epithelial cells, 12:31856 (RA;US) 

Density i 

Role of tight junctions and cell substratum interactions in 
controlling membrane polarity in cultured human mammary 
epithelial cells, 12:31840 (RA;US) 

Growth 

Growth control in human mammary epithelial cells, 12:31855 

(RA;US) 
Molecular Structure 

Role of extracellular matrix and hormones in modulation of 
tissue specific function in COMMA-1-D, in a mouse 
mammary epithelial cell line, 12:31837 (RA;US) 

EPRI 
t 

Attitude and image measurement for electric utility companies, 
12:30803 (RA;US) 

Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 

Cast study presentation of the hourly electric load model, 
12:30798 (RA;US) 

COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 

Commercial hourly end-use data, 12:30802 (RA;US) 

Demand-side management information directory (DSM) 
(RP2548), 12:30786 (RA;US) 

End-use forecasting models for the agricultural sector 
(RP2340-1), 12:30793 (RA;US) 

Energy use and conservation in the commercial sector 
(RP2152), 12:30790 (RA;US) 

EPRI's demand-side planning program, 12:30785 (RA;US) 

Experimental design for demand-side management projects, 
12:30788 (RA;US) 

FORECAST MASTER, 12:30792 (RA;US) 

Hourly electric load model (RP1955): model overview and 
transfer, 12:30797 (RA;US) 

Hourly electric load model (HELM): utility case study, 
12:30799 (RA;US) 

Impact of rate structure on energy management programs, 
12:30789 (RA;US) 

Implementation of demand-side programs: lessons of 
experience (RP2050-11), 12:30787 (RA;US) 

INDEPTH summary and project overview, 12:30800 (RA;US) 

Market penetration model for on-site power generation 
(RP2045), 12:30791 (RA;US) 

REEPS overview and status, 12:30795 (RA;US) 

Research Programs 

EPRI binary cycle development subprogram, 12:30391 

(RA;US) 


ESCHERICHIA COLI 
DNA Replication 


Geothermal power systems program overview, 12:30390 
(RA;US) 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS 


See also DIFFERENTIAL EQUATIONS 
FIELD EQUATIONS 
INTEGRAL EQUATIONS 


Numerical Solution 
The equivalence of Dantzig’s self-dual parametric algorithm 
for linear programs to Lemke’s algorithm for linear 
complementarity problems applied to linear programs: 
Technical report, 12:32411 (R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 
V Codes 
Electron trajectories in pulsed radiation fields, 12:32306 (R;US) 
EQUIVALENT CIRCUITS 
Electric Impedance 
Application of Kramers-Kronig transforms in the analysis of 
electrochemical impedance data - II. Transformations in the 
complex plane, 12:31299 (J;US) 
ERBIUM 149 
Delayed Proton Precursors 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
Proton Emission Decay 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
ERBIUM OXIDES 
Crystal Structure 
Structural and dynamical studies of 5-BizO3 oxide-ion 
conductors. II. Structural comparison of (BizOs)/sub 1- 
x/(M20s)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 
Electric Conductivity 
Structural and dynamical studies of 5-BizO3 oxide-ion 
conductors. II. Structural comparison of (BizO3)/sub 1- 
x/(M20Os)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Cell Membranes 
Holistic biophysics of red blood cell membrane systems, 
12:31908 (RA;US) 


Conference on radionuclide labelled cellular blood elements. 
Application in atherosclerosis and thrombosis: abstracts, 
12:31885 (R;ZA) 

Microscopy 

Differential polarization imaging microscopy, 12:31851 

(RA;US) 
ERYTHROPOIETIN 
Biochemical Reaction Kinetics 

Characterization of antisera to erythropoietin and 
immunological differences between '*I labeled human 
urinary and recombinant erythropoietin, 12:31825 (RA;US) 


Characterization of antisera to erythropoietin and 
immunological differences between '**I labeled human 
urinary and recombinant erythropoietin, 12:31825 (RA;US) 

Radioimmunoassay 

Characterization of antisera to erythropoietin and 
immunological differences between '°I labeled human 
urinary and recombinant erythropoietin, 12:31825 (RA;US) 

ESCHERICHIA COLI 
Biological Radiation Effects 

Oxygen effect of E.coli K-12 with different repair genotypes 
with bombardment by neutrons and -rays, 12:31922 
(R;SU;In Russian) 

DNA Repair 

Isolation of DNA fragments containing replication forks by 
two dimensional agarose gel electrophoresis (Escherichia 
coli), 12:32001 (RA;US) 

DNA Replication 

Alkylation of polynucleotides in vitro and in vivo, 12:31836 

(RA;US) 





ESCHERICHIA COLI 
Enzyme Activity 


Enzyme Activity 

Action spectrum for the induction of lambda in E.coli strain 
AB1886 by UV light, 12:31972 (BA;US) 

Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 

Genetic Radiation Effects 

Action spectrum for the induction of lambda in E.coli strain 
AB1886 by UV light, 12:31972 (BA;US) 

Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 

ESCOM-1 REACTOR 
See KOEBERG-1 REACTOR 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Decay 

A proposed experimental program to study eta-production, eta- 
decay, and eta-nucleus interactions at LAMPF, 12:32162 
(R;US) 

Particle Production 

A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 

A proposed experimental program to study eta-production, eta- 
decay, and eta-nucleus interactions at LAMPF, 12:32162 
(R;US) 

Observation of eta-meson production in the reaction 
amp +*He—-eta+t, 12:32204 (J;US) 

Study of the coherent production of 7 and eta mesons at large 
transfer in proton-deutron collisions, 12:32202 (R;FR;In 
French) 

ETA-549 
See ETA MESONS 
ETA-958 RESONANCES 
Particle Production 
Formation of eta’ mesons in photon-photon collisions, 12:32159 
(R;NL) 
ETHANAL 
See ACETALDEHYDE 
1,2-ETHANEDITHIOL 
See DITHIOLS 
ETHANOL 
Flame Propagation 
Velocity profiles in laminar diffusion flames, 12:31333 (R;US) 
Planning 

Production of ethanol based on materials containing 

lignocellulose, 12:30278 (R;SE;In Swedish) 
Precipitation 

Revised classical binary nucleation theory for aqueous alcohol 

and acetone vapors, 12:31252 (J;US) 
Production 

Production of ethanol based on materials containing 

lignocellulose, 12:30278 (R;SE;In Swedish) 
Yields 

Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 

ETHANOL FUELS 

Use for pure ethanol, ethanol-water mixtures, or ethanol with 

additives; for ethanol-gasoline mixtures, use GASOHOL. 
Economic Analysis 

Ethanol and other motor fuels from agricultural products. 
Study of systems and products in the centre region, 12:30273 
(R;FR;In French) 


See also MORPHOLINES 
Ionization 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
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ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYL RADICALS 
Chemical Reaction Kinetics 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
Photochemical Reactions 
Photolytic production of C?H: collisional quenching of A tilde 
II — X tilde ?Sigma* infrared emission and the removal of 
excited C2H, 12:31318 (J;US) 
Photolysis 
Photolytic production of C?H: collisional quenching of A tilde 
II — X tilde ?Sigma* infrared emission and the removal of 
excited C2H, 12:31318 (J;US) 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYNE 
See ACETYLENE 
EUROPE 
See also WESTERN EUROPE 
Research 
Applications of European environmental satellites, 12:31653 
(RA;US) 
EUROPIUM 
Antiferromagnetism 
Coexistence of intermediate-valence and antiferromagnetic 
ordering in europium metal, 12:31116 (J;US) 
Ultraviolet Spectra 
Intercombination lines of the zinc isoelectronic sequence for Z 
= 50—70, 12:32134 (J;US) 
Valence 
Coexistence of intermediate-valence and antiferromagnetic 
ordering in europium metal, 12:31116 (J;US) 
X-Ray Spectra 
Experimental study of soft x-ray amplification in Ni-like Eu, 
12:32124 (R;US) 
EUROPIUM COMPOUNDS 
Bee Lattices 
Crystal structure of Eu/sub 3/Ni/sub 4/Ga/sub 4//sup +/, 
12:31176 (J;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 


See also BARIUM 128 
BARIUM 130 
BERYLLIUM 10 
CALCIUM 48 
DYSPROSIUM 150 
DYSPROSIUM 152 
GERMANIUM 76 
HELIUM 6 
LEAD 208 
NEON 22 
NICKEL 58 
OXYGEN 18 
PLUTONIUM 238 
RADIUM 226 
RADIUM 228 
RADON 222 
SILICON 28 
THORIUM 230 
THORIUM 232 
URANIUM 234 
XENON 118 
XENON 122 
ZIRCONIUM 90 


Excited States 
Problems of nuclear theory, 12:32245 (RA;SU;In Russian) 
Nuclear Structure 
Problems of nuclear theory, 12:32245 (RA;SU;In Russian) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
Chemical Reaction Kinetics 
Rare gas halogen excimers, 12:31392 (BA;US) 


Rare gas halogen excimers, 12:31392 (BA;US) 
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Electric Discharges 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
(J;US) 
Electron Beam Pumping 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
(J;US) 
Laser Materials 
Rare gas halogen excimers, 12:31392 (BA;US) 
Operation 
Rare gas halogen excimers, 12:31392 (BA;US) 
Stability 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
(J;US) 
EXCITATION 
Mathematical Models 
Stochastic process in quantum optics, 12:32121 (R;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPLORER SATELLITES 
Laser Mirrors 
Extreme Ultraviolet Explorer: Mirror optical tests and results, 
12:31388 (BA;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Ignition 
A model for calculating the threshold for shock initiation of 
pyrotechnics and explosives, 12:31626 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSOMETERS 
Remote Handling 
Clip-on extensometer grip, 12:31619 (P;US) 
Uses 
Clip-on extensometer grip, 12:31619 (P;US) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTREME ULTRAVIOLET RADIATION 
Wavelength range 400-100 A. 
Optics 
Extreme Ultraviolet Explorer: Mirror optical tests and results, 
12:31388 (BA;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
Particle Decay 
Results on charmed meson decays from Mark III, 12:32164 
(R;US) 
F REGION 
Electric Fields 
Field-aligned currents and ionospheric electric fields in the 
vicinity of the dayside polar cleft: observations and 
simulations, 12:32107 (R;US) 
Tonization 
IMF b/sub y/ control of ionization and electric fields 
measured by the Sondrestrom radar, 12:32106 (R;US) 
F-2030 RESONANCES 
See F MESONS 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 


FEDERATION OF MALAYA 
Radioactive Waste Disposal 


FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FACILITIES (UNDERWATER) 
See UNDERWATER FACILITIES 
FACULAE 
Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Energy Conservation 
Foilow-up routines for automatic controlled straw-fired plants. 
Final report, 12:31003 (R;NO;In Norwegian) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FASTENERS 


Good bolting practices: A reference manual for Nuclear Power 
Plant Maintenance Personnel: Volume 1, Large bolt manual, 
12:30526 (R;US) 

Failure Mode Analysis 
Influence of the screwed length on the failure of a screwed 
assembly, 12:30524 (R;FR;In French) 
FATIGUE 
Calculation Methods 
Simplified fatigue analysis, 12:30523 (R;FR;In French) 
Fracture Mechanics 

Variable amplitude load models for fatigue damage and crack 

growth, 12:31342 (R;US) 
Mathematical Models 
Variable amplitude load models for fatigue damage and crack 
growth, 12:31342 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FCA REACTOR 
Heterogeneous Reactor Cores 

Experimental study of large scale axially heterogeneous 
LMFBR core at FCA, (6). Radial nuclear characteristics 
measurement on FCA assembly XIII-1 and their analysis, 
12:30510 (R;JP;In Japanese) 

FEDERAL REGION X 

Prior to June 1982 this concept was indexed to PACIFIC 

NORTHWEST REGION. 


See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 


Commercial Buildings 
Learning about commercial program design Bonneville Power 
Administration's purchase of energy savings, 12:30846 
(RA;US) 
Geothermal Resources 
Strategic planning for geothermal resource confirmation in the 
Pacific Northwest, 12:30366 (RA;US) 
FEDERAL REPUBLIC OF GERMANY 
Energy Conservation 
Heat pumps and heat recovery in buildings of the Federal 
Republic of Germany, 12:30861 (RA;US) 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Natural Gas Industry 
West German gas industry between market needs and supply 
potentials, 12:30103 (RA;NO) 
Radioactive Waste Disposal 
Quarterly brine migration data report, May-September 1983: 
Nuclear Waste Repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
12:30134 (R;US) 
FEDERATION OF MALAYA 
See MALAYSIA 





FEED MATERIALS PLANTS 
Abandoned Sites 


FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Abandoned Sites 
Geochemical investigation of UMTRAP designated site at 
Shiprock, New Mexico, 12:32049 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Radioactive Effluents 
Feed Materials Production Center environmental monitoring 
annual report for 1986, 12:30188 (R;US) 
FERMENTATION 
Optimization 
Upgrading of lignocellulosic materials by acetone-butanol 
fermentation: mixed culture of clostridium cellulolyticum 
and clostridium acetobutylicum, metabolism regulation of 
clostridium acetobutylicum on glucose and xylose, 12:30277 
(R;FR;In French) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
See also STEEL-DIN-1-6310 
Fuel Cans 
Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 
Microhardness 
Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 
Radiation Hardening 
Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 
Wear Resistance 
Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 
FERRITIN 
Absorption Spectra 
Iron(III) clusters bound to horse spleen apoferritin: an X-ray 
absorption and Moessbauer spectroscopy study that shows 
that iron nuclei can form on the protein, 12:31901 (J;US) 
Molecular Structure 
Iron(III) clusters bound to horse spleen apoferritin: an X-ray 
absorption and Moessbauer spectroscopy study that shows 
that iron nuclei can form on the protein, 12:31901 (J;US) 
X-Ray Spectroscopy 
Iron(III) clusters bound to horse spleen apoferritin: an X-ray 
absorption and Moessbauer spectroscopy study that shows 
that iron nuclei can form on the protein, 12:31901 (J;US) 
FERROCENE 
Chemical Reactions 
Bridged ferrocenes. 12. Metalation and subsequent reactions of 
ferrocene derivatives with two or three trimethylene bridges, 
12:31293 (J;US) 
Molecular Structure 
Bridged ferrocenes. 12. Metalation and subsequent reactions of 
ferrocene derivatives with two or three trimethylene bridges, 
12:31293 (J;US) 
FERROMAGNETIC MATERIALS 
Phase Transformations 
Mass gap in non-Abelian sigma models and gauge theories, 
12:32310 (J;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
TILIZERS 


Biogas/biofertilizer business handbook (third edition), 12:30264 
(R;US) 
Soil Chemistry 
Impact of fertilizers on the heavy metals output at a depth of 
100 cm and the reactions of pH value, organic C amount and 
heavy metal concentration in aqueous soil extracts from soil 
profiles of trial fields, 12:31739 (RA;DE;In German) 
Water Pollution 
Abatement of nitrate pollution in groundwater and surface 
runoff from cropland using legume cover crops with no-till 
corn. Research report, 12:31803 (R;US) 
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FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Computerized Control Systems 
The role of internal and external control for mitigating or 
preventing LMR accidents, 12:30587 (R;US) 
Fuel Assemblies 
Performance of titanium stabilized D9 cladding and ducts, 
12:30549 (R;US) 
Fuel Elements 
Transient performance of FFTF [Fast Flux Test Facility] 
reference fuel, 12:30550 (R;US) 
Fuel Pins 
FFTF/IEM [Fast Flux Test Facility/Interim Examination and 
Maintenance] cell fuel pin weighing system: Remote 
maintenance design considerations, 12:30551 (R;US) 
Reactor Maintenance 
FFTF/IEM [Fast Flux Test Facility/Interim Examination and 
Maintenance] cell fuel pin weighing system: Remote 
maintenance design considerations, 12:30551 (R;US) 
Reactor Safety Experiments 
The role of internal and external control for mitigating or 
preventing LMR accidents, 12:30587 (R;US) 
FIBERS 
Lifetime 
Dispersion in fiber lifetime under load (Kevlar), 12:31169 
(R;US) 
Mechanical Properties 
Dispersion in fiber lifetime under load (Kevlar), 12:31169 
(R;US) 
FIBROBLASTS 
Biological Radiation Effects 
Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 
Cell Proliferation 
Platelet-derived growth factor stimulation of [*H]-glucosamine 
incorporation in density-arrested BALB/c-3T3 cells, 
12:31847 (J;US) 
Enzyme Activity 
Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 
Genetic Radiation Effects 
Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 
Radiosensitivity 
Acceptor proteins for poly(ADP-ribose) in irradiated normal 
human and ataxia telangiectasia (AT) fibroblasts, 12:31959 
(BA;US) 
FIELD EQUATIONS 
Nonlinear Problems 
Green's functions for nonlinear Klein—Gordon kink 
perturbation theory, 12:32308 (J;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
De Sitter Group 
Symmetric tensor spherical harmonics on the N-sphere and 
their application to the de Sitter group SO(N,1), 12:32309 
G;US) 
Field Equations 
Green's functions for nonlinear Klein—Gordon kink 
perturbation theory, 12:32308 (J;US) 
Nonlinear Problems 
Green's functions for nonlinear Klein—Gordon kink 
perturbation theory, 12:32308 (J;US) 
Perturbation Theory 
Green’s functions for nonlinear Klein—Gordon kink 
perturbation theory, 12:32308 (J;US) 
Space-Time 
Symmetric tensor spherical harmonics on the N-sphere and 
their application to the de Sitter group SO(N,]1), 12:32309 
(J;US) 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
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FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 


Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also THIN FILMS 
Vacuum Evaporation 
Low-reflective transparent conducting films of indium oxide by 
vacuum evaporation and their application to amorphous 
silicon solar cells, 12:30308 (R;US) 
FILTERS 
Design 
Isosurvival testing of bar ridge filters for wobbled neon ion 
beams, 12:32277 (RA;US) 
FILTRATION 
Research 
Mechanism of flow through compressible, porous beds in 
sedimentation, filtration, centrifugation, and deliquoring: 
Progress report, September 1, 1986-February 15, 1987, 
12:31123 (R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Energy Consumption 
Production structure and energy use in Finnish process 
industry, 12:31010 (R;FI;In Finnish) 
Energy Management 
Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 
Technological options of future energy supply, 12:30755 
(R;FI;In Finnish) 
Energy Policy 
Alternative energy paths in Finland - an ecopolitical 
standpoint, 12:30696 (R;FI;In Finnish) 
Energy Supplies 
Technological options of future energy supply, 12:30755 
(R;FI;In Finnish) 
Industrial Plants 
Production structure and energy use in Finnish process 
industry, 12:31010 (R;FI;In Finnish) 
Load Management 
Effect of peak load management on the generation capacity 
and costs in Finland, 12:30757 (R;FI;In Finnish) 
Peat 
Production of sod peat. Handbook, 12:30004 (R;FI;In Finnish) 
Power Generation 
Effect of peak load management on the generation capacity 
and costs in Finland, 12:30757 (R;FI;In Finnish) 
FIRE EXTINGUISHERS 
Sprinkler and water spray techniques in fires of combustible 
liquids, 12:30267 (R;FI;In Finnish) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Combustion Products 
Fire toxicity scaling, 12:32004 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Physical Radiation Effects 
Particle bombardment of the first wall in a tandem mirror 
reactor, 12:32390 (J;US) 
Waste Disposal 
Long-term radioactive waste from fusion reactors, 12:32383 
(BA;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Effects of poisoning a fused magnetite Fischer-Tropsch 
catalyst with dibenzothiophene, 12:29923 (J;US) 
Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 
Chemical Reaction Kinetics 
Effects of poisoning a fused magnetite Fischer-Tropsch 
catalyst with dibenzothiophene, 12:29923 (J;US) 


Chemical Reactors 
Improved catalysts for liquid hydrocarbon fuels from syngas: 
Ninth quarterly technical progress report, October- 
December 1986, 12:30258 (R;US) 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 
Prior to August 1981, this concept was indexed to 
AQUACULTURE. 
Monitoring 
Global environmental monitoring of renewable resources, 
12:31698 (RA;US) 
Socio-Economic Factors 
Increase in socio-economic value of the fresh water fishery by 
reductions in the sulfur precipitation (Norway), 12:31805 
(R;NO;In Norwegian) 
FISHES 
See also TROUT 
Body Temperature 
Fish bioenergetics modeling, 12:31863 (RA;US) 
Energy Budgets 
Fish bioenergetics modeling, 12:31863 (RA;US) 
Metabolism 
Fish bioenergetics modeling, 12:31863 (RA;US) 
Monitoring 
A study to determine the biological feasibility of a new fish 
tagging system: Annual report, 1985-1986, 12:31797 (R;US) 
Physiology 
Fish bioenergetics modeling, 12:31863 (RA;US) 
Population Dynamics 
Fishing biological studies in thc Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 
FISHING INDUSTRY 
Equipment 
Assessment of different means for calculating the drag of trawl 
netting, 12:31002 (R;DK) 
Measurements of the drag of elliptical cones of trawl netting, 
12:31001 (R;DK) 
FISSION FRAGMENTS 
Coincidence Spectrometry 
What can we learn about fragmentation from coincidence 
measurements?, 12:31591 (BA;US) 
Linear Momentum Transfer 
Complex fragment emission sources characterized by linear 
momentum transfer measurements, 12:32233 (BA;US) 
FISSION PRODUCTS 
Monitoring 
Aerosol formation in non-radioactive species: Implications for 
the source term, 12:30643 (BA;US) 
Nuclear Data Collections 
Fission-product cross section evaluation, integral tests and 
adjustment based on integral data, 12:32217 (RA;JP) 
FISSIONABLE MATERIALS 
IAEA Agreements 
Texts of the instruments connected with the Agency’s 
assistance to New Zealand in furthering projects by the 
supply of materials, 12:30213 (R;XA) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXATION (CARBON DIOXIDE) 
See CARBON DIOXIDE FIXATION 
FIXED BED 
See PACKED BED 
FLAMES 
Combustion Kinetics 
Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 





FLAMES 
Electron Spin Resonance 


Electron Spin Resonance 
Gaseous fuel premixed flames: development of OH and H 
radicals concentrations measurement by IR and EPR 
spectroscopic techniques, 12:31332 (R;FR;In French) 
Emission Spectroscopy 
Gaseous fuel premixed flames: development of OH and H 
radicals concentrations measurement by IR and EPR 
spectroscopic techniques, 12:31332 (R;FR;In French) 
Mass Spectroscopy 
Molecular beam mass spectrometric studies of coal dust-air 
flames, 12:30032 (BA;US) 
Pyrolysis 
Combustion phenomena in CI engines: Quarterly progress 
report No. 1, 24 September 1984-21 January 1985, 12:31329 
(R;US) 
Soot 
Combustion phenomena in CI engines: Quarterly progress 
report No. 1, 24 September 1984-21 January 1985, 12:31329 
(R;US) 
Stoichiometry 
Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 
Temperature Distribution 
Perturbed boundary layer diffusion flames. Ph.D. thesis, 
12:31334 (R;US) 
Temperature Measurement 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Molecular beam mass spectrometric studies of coal dust-air 
flames, 12:30032 (BA;US) 
Thermophoresis 
Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 
Combustion phenomena in CI engines: Quarterly progress 
report No. 1, 24 September 1984-21 January 1985, 12:31329 


Geothermal power systems program overview, 12:30390 
(RA;US) 
Technology Assessment 
Wellhead power systems: direct flash and binary cycles, 
12:30364 (RA;US) 
FLIGHT TESTING 
Simulators 
Flexible and high-quality software on a multiprocessor 
computer system controlling a research flight simulator, 
12:31413 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 
Offshore Platforms 
Flow distortion around a model of the West Sole ‘A’ platform, 
12:30430 (R;GB) 
FLUE GAS 
Chemical Analysis 
Reliability and reproducibility of the flue gas analysis system of 
TNO’'s fluidized bed boiler, 12:30027 (R; NL;DU) 
Chemical Composition 
Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 
Cleaning 
Flue gas cleanup technology utilizing energetic electrons: 
Technical progress report No. 3, November 6, 1986- 
February 5, 1987, 12:29964 (R;US) 
Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:29976 (BA;GB) 
on 
Meeting emission standards with high-sulfur coals, 12:29975 
(BA;GB) 
Proceedings: Tenth symposium on flue gas desulfurization: 
Volume 2, 12:30470 (R;US) 
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Proceedings: Tenth symposium on flue gas desulfurization: 
Volume 1, 12:29965 (R;US) 

Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:29976 (BA;GB) 

Spare parts program practices for flue gas desulfurization 
systems: Final report, 12:30469 (R;US) 

Use of ferrous cysteine and cysteine derivatives for the 
removal of NO/sub x/ and SOz2 from flue gas, 12:30473 
(R;US) 

Water and waste management practices for coal-fuelled power 
generating stations equipped with flue gas desulphurization, 
12:29967 (R;CA) 

Gas Analysis 

Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 

FLUID FLOW 


See also CRITICAL FLOW 
GAS FLOW 
TWO-PHASE FLOW 
VORTEX FLOW 


Friction 

Friction factors for a lattice of Brownian particles, 12:32149 

(J;GB) 
Oscillation Modes 
Friction factors for a lattice of Brownian particles, 12:32149 
(J;GB) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 
Air Pollution Abatement 
Pollution control implications of fluidized bed technology for 
coal-fired steam electric power generation, 12:30471 (R;CA) 
Ashes 
Solubility of coal ash in water, 12:30028 (R;FI;In Finnish) 
Baffles 

Mass balance, heat balance and efficiency of the TNO-AFBB. 

Report on the experiments R097-R102, 12:30024 (R;NL;DU) 
Comparative Evaluations 

Emissions from a circulating and a stationary fluidized bed 

boiler - a comparison, 12:31687 (R;SE) 
Design 

Heat transfer in the bed section of the 4-MWth coal fired 
fluidised bed boiler. A physical theoretical model compared 
with experimental results, 12:30026 (R;NL) 

Desulfurization 

Desulphurization in a fluid-bed boiler. Comparison of limestone 
grades and the use of limestone as bed material, 12:31451 
(R;FI;In Finnish) 

Efficiency 

Mass balance, heat balance and efficiency of the TNO-AFBB. 

Report on the experiments R097-R102, 12:30024 (R;NL;DU) 
Emission 

Emissions from a circulating fluidized bed boiler, 12:31685 
(R;SE) 

Emissions from a fluidized bed boiler, 12:31686 (R;SE) 

Emissions from a circulating and a stationary fluidized bed 
boiler - a comparison, 12:31687 (R;SE) 

Energy Balance 

Mass balance, heat balance and efficiency of the TNO-AFBB. 

Report on the experiments R097-R102, 12:30024 (R;NL;DU) 
Flue Gas 

Desulphurization in a fluid-bed boiler. Comparison of limestone 
grades and the use of limestone as bed material, 12:31451 
(R;FI,In Finnish) 

Emissions of the coal-fired fluidized-bed boiler of the 
Koninkliike Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 

Reliability and reproducibility of the flue gas analysis system of 
TNO’s fluidized bed boiler, 12:30027 (R;NL;DU) 

Heat Transfer 

Heat transfer in the bed section of the 4-MWth coal fired 
fluidised bed boiler. A physical theoretical model compared 
with experimental results, 12:30026 (R;NL) 

Mass Balance 

Mass balance, heat balance and efficiency of the TNO-AFBB. 

Report on the experiments RO97-R102, 12:30024 (R;NL;DU) 
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Performance 


Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 

Heat transfer in the bed section of the 4-MWth coal fired 
fluidised bed boiler. A physical theoretical model compared 
with experimental results, 12:30026 (R;NL) 

Solid Wastes 

Pollution control implications of fluidized bed technology for 

coal-fired steam electric power generation, 12:30471 (R;CA) 
Technology Assessment 

Application of and prospects for fluidized-bed combustion 

technology in coal-mining areas in China, 12:30038 (BA;GB) 
Waste Water 

Pollution control implications of fluidized bed technology for 

coal-fired steam electric power generation, 12:30471 (R;CA) 
Water Requirements 

Pollution control implications of fluidized bed technology for 

coal-fired steam electric power generation, 12:30471 (R;CA) 
FLUIDIZED BEDS 
Planning 

Theoretical analysis of drying of milled peat in steam fluidized 

bed, 12:29890 (R;FI;In Finnish) 
FLUIDIZED-BED COMBUSTION 
Coordinated Research Programs 

Recommendations of the working groups, 12:30039 (BA;GB) 

US/India co-operative coal conversion program, 12:29895 
(BA;GB) 

Demonstration Programs 

Review of fluidized-bed combustion technology in the United 

States, 12:30036 (BA;GB) 
Economics 

Meeting emission standards with high-sulfur coals, 12:29975 

(BA;GB) 
Environmental Effects 

Pollution control implications of fluidized bed technology for 

coal-fired steam electric power generation, 12:30471 (R;CA) 
Meetings 

International clean coal technology congress: Conference 

proceedings, 12:29887 (R;US) 
Research Programs 

Coal research in the United States, 12:29891 (BA;GB) 

Review of fluidized-bed combustion technology in the United 
States, 12:30036 (BA;GB) 

Technology Assessment 

Coal demand and supply outlook to 2000: the influence of fuel 
choice technology and economics, 12:30046 (BA;GB) 

Environmental policies affecting the development of newer 
coal technologies, 12:29985 (BA;GB) 

Pollution control implications of fluidized bed technology for 
coal-fired steam electric power generation, 12:30471 (R;CA) 

Review of fluidized-bed combustion technology in the United 
States, 12:30036 (BA;GB) 

Waste Water 

Treatability of wastewaters from high CaO and CaSO, content 

FBC wastes, 12:29973 (R;CA) 
FLUIDIZED-BED COMBUSTORS 
Bench-Scale Experiments 

System design study to reduce capital and operating costs and 
bench-scale testing of a circulating bed AFB advanced 
concept, Phase 2, Task 4: Conduct circulating-bed 
performance testing Final report, 12:30013 (R;US) 

Commercialization 

Scaling factors for fluidized-bed coal combustion. Phase 1, 

12:30021 (R;US) 


System design study to reduce capital and operating costs and 
bench-scale testing of a circulating bed AFB advanced 
concept, Phase 2, Task 4: Conduct circulating-bed 
performance testing Final report, 12:30013 (R;US) 

Mathematical Models 

System design study to reduce capital and operating costs and 
bench-scale testing of a circulating bed AFB advanced 
concept, Phase 2, Task 4: Conduct circulating-bed 
performance testing Final report, 12:30013 (R;US) 


FLUX (NEUTRON) 
Uptake 


Solid Wastes 
Preliminary investigation of AFBC solid waste properties, 
1982-1983, 12:29971 (R;CA) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENT LAMPS 
Ballasts 


The effects of fixture type and HVAC integration on 
fluorescent lamp/ballast performance, 12:30959 (R;US) 
Performance 
The effects of fixture type and HVAC integration on 
fluorescent lamp/ballast performance, 12:30959 (R;US) 
FLUORIDES 
See also ANTIMONY FLUORIDES 
GERMANIUM FLUORIDES 
KRYPTON FLUORIDES 
SULFUR FLUORIDES 
XENON FLUORIDES 
Potentiometry 
The use of graphite electrodes in potentiometric titrations, 
12:31208 (R;US) 
Soil Chemistry 
Impact of a fluorine compound (NaF) on the nitrification 
process in the soil, 12:31997 (RA;DE;In German) 
FLUORINE 
Chemical Reactions 
Concerning the mechanism of formation of oxygen difluoride, 
12:31275 (J;US) 
Gas Analysis 
Fluorine analysis by time-resolved mass spectrometry, 12:31221 
(BA;US) 
Mass Spectroscopy 
Fluorine analysis by time-resolved mass spectrometry, 12:31221 
(BA;US) 
Inductively coupled helium plasma as an ion source for mass 
spectrometry, 12:31215 (J;US) 
FLUORINE 18 
Uptake 
Positron emission tomography of FDG in schizophrenia, 
12:31887 (RA;US) 
FLUORINE COMPOUNDS 
See also FLUORIDES 


FLUORINE OXIDES 
FLUOROBORATES 


Chemical Preparation 

Synthesis and reactivity of [(eta5-C;R;)Ru(eta®-arene)]PFe (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 

Chemical Reactions 

Concerning the mechanism of formation of oxygen difluoride, 
12:31275 (J;US) 

Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PFe (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 

FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE OXIDES 
Chemical Preparation 

Concerning the mechanism of formation of oxygen difluoride, 

12:31275 (J;US) 
FLUOROBORATES 
Electronic Structure 

Effect of anion ordering on the H-anion interactions and band 
electronic structure of (TMTSF):BF, at 20 K, 12:31285 
(J;US) 

FLUORODEOXYGLUCOSE 
Uptake 

Positron emission tomography of FDG in schizophrenia, 

12:31887 (RA;US) 
FLUX (NEUTRON) 
See NEUTRON FLUX 





FLY ASH 
Chemical Analysis 


FLY ASH 
Chemical Analysis 
Progress report on the characterization of trace elements in 
South African coals and coal ashes. Interim report, 12:29944 
(R;ZA) 
Corrosive Effects 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Materials Recovery 
EPRI coal ash utilization research, 12:29979 (BA;GB) 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Utilization of pulverized fly ash in the People’s Republic of 
China, 12:29977 (BA;GB) 
Recycling 
Mass balance, heat balance and efficiency of the TNO-AFBB. 
Report on the experiments R0O97-R102, 12:30024 (R;NL;DU) 
Waste Disposal 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Waste Product Utilization 
EPRI coal ash utilization research, 12:29979 (BA;GB) 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Utilization of pulverized fly ash in the People’s Republic of 
China, 12:29977 (BA;GB) 
FOAMS 
See also PLASTIC FOAMS 
Fires 
Fire toxicity scaling, 12:32004 (R;US) 
Fluid Flow 
An experimental investigation of pressure drop of aqueous 
foam in laminar tube flow, 12:31395 (R;US) 
Mechanical Properties 
A phenomenological constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
Mechanical Tests 
A phenomenological constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
Uses 
A phenomenoiogical constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
Waste Disposal 
Effective disposal of fuel-cell polyurethane foam. Final report, 
20 June 1984-30 September 1986, 12:30821 (R;US) 
FOILS 
Thinner than PLATES or SHEETS. 
Electrons 
Transition radiation as a coherent soft x-ray source, 12:32296 
(R;US) 
Heat Flow 
Green’s function partitioning procedure applied to foil heat 
flux gages, 12:31396 (J;US) 
D 


See also FRUITS 
MILK 
VEGETABLES 


Radionuclide Migration 
Radioactive residues in biological material, 12:31766 (RA;CS;In 
Czech) 
FOOD CHAINS 
Radionuclide Migration 
Inventory taking and transfer of I-129 in the food chain and 
fission product transfer on the pathway pasture-dairy cow- 
milk. An assessment of the situation after the Chernobyl 
accident, 12:31771 (R;DE;In German) 
FOOD INDUSTRY 
Energy Conservation 
Electroacoustic dewatering of food and other suspensions: 
Phase 1, Final report, 12:30992 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Drying 


Sechage solaire des aliments (solar food drying and 


conservation of food for year-round consumption), 12:30355 
(R;US;In FR) 
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Solar Dryers 

Sechage solaire des aliments (solar food drying and 
conservation of food for year-round consumption), 12:30355 
(R;US;In FR) 

Water Removal 
Electroacoustic dewatering of food and other suspensions: 
Phase 1, Final report, 12:30992 (R;US) 
FOODSTUFFS 
See FOOD 
FORESTRY 
International Cooperation 
Research in forestry for energy, 12:30324 (R;SE) 
Mathematical Models 
Evaluation of FORCYTE-10 (Forest management model as a 
teaching tool), 12:31728 (R;SE) 
Meetings 
Research in forestry for energy, 12:30324 (R;SE) 
Research Programs 

Soil protection as an integral part of environmental protection 

in Lower Saxony, 12:31735 (RA;DE;In German) 
FORESTS 
Air Pollution 

Communications of the German Society for Soil Sciences, 

12:31744 (R;DE;In German) 
Damage 

Al-bond types and equilibria in the seeping water of acid soil, 
in the presence of organic constituents of the seeping water, 
12:31795 (RA;DE;In German) 

Aluminium types in surface material of acid forest soils, 
12:31741 (RA;DE;In German) 

Buffering power and ionic status of forest trees growing in 
differently polluted soil, 12:31996 (RA;DE;In German) 

Chemical soil condition of selected forest areas, illustrated by 
means of a field study in North-Rhine Westphalia, 12:31745 
(RA;DE;In German) 

Communications of the German Society for Soil Sciences, 
12:31744 (R;DE;In German) 

Communications of the German Society for Soil Sciences, 
12:31734 (R;DE;In German) 

Comparison of in situ measurements of forest decline 
symptoms in Vermont (USA) and the Schwarzwald (FRG), 
12:31726 (RA;FR) 

H and AI ionic toxicity in seedlings of spruce and beech trees, 
12:31994 (RA;DE;In German) 

Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 

Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 

Impact of fertilizers on the heavy metals output at a depth of 
100 cm and the reactions of pH value, organic C amount and 
heavy metal concentration in aqueous soil extracts from soil 
profiles of trial fields, 12:31739 (RA;DE;In German) 

Interaction between atmospheric acidity and weather- 
dependent acidification of forest soils, 12:31740 (RA;DE;In 
German) 

Investigation into the incorporation of nitrogen by humic 
matter, 12:31796 (RA;DE;In German) 

Ionic equilibrium in mineral soils of spruce stands with Ca, 
Mg, and K deficiencies detected by needle analysis, 12:31993 
(RA;DE;In German) 

Natural and anthropogenic components of soil acidification, 
12:31736 (RA;DE;In German) 

Nutrient supply to fertilized, differently damaged spruces in 
sites of North-East Bavaria affected by air pollution, 
12:31747 (RA;DE;In German) 

Study of the nitrogen cycle of two forest ecosystems in the 
Harz and Mont-Morency Forest, Canada, 12:31995 
(RA;DE;In German) 

Water and element transport in differently fertilized and 
damaged forest ecosystems, 12:31746 (RA;DE;In German) 

Environmental Effects 

Use of TMS/TM data for mapping of forest decline damage in 

the northeastern United States, 12:31668 (RA;US) 
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Fiuorescence 
Comparison of in situ measurements of forest decline 
symptoms in Vermont (USA) and the Schwarzwald (FRG), 
12:31726 (RA;FR) 
Productivity 
Using a geographic information system to classify forest 
productivity in northwestern California, 12:31707 (RA;US) 
Reflectivity 
Comparison of in situ measurements of forest decline 
symptoms in Vermont (USA) and the Schwarzwald (FRG), 
12:31726 (RA;FR) 
Remote Sensing 
Capabilities of two airborne multispectral sensors for 
classifying coniferous forest species, 12:31709 (RA;US) 
Remote sensing of leaf and canopy chemistry for 
biogeochemical cycling, 12:31706 (RA;US) 
Using a geographic information system to classify forest 
productivity in northwestern California, 12:31707 (RA;US) 
Soil Chemistry 


Buffering power and ionic status of forest trees growing in 
differently polluted soil, 12:31996 (RA;DE;In German) 

Chemical soil condition of selected forest areas, illustrated by 
means of a field study in North-Rhine Westphalia, 12:31745 
(RA;DE;In German) 

Communications of the German Society for Soil Sciences, 
12:31734 (R;DE;In German) 

Ionic equilibrium in mineral soils of spruce stands with Ca, 
Mg, and K deficiencies detected by needle analysis, 12:31993 
(RA;DE;In German) 

Study of the nitrogen cycle of two forest ecosystems in the 
Harz and Mont-Morency Forest, Canada, 12:31995 
(RA;DE;In German) 

Water and element transport in differently fertilized and 
damaged forest ecosystems, 12:31746 (RA;DE;In German) 

Soils 
Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 
FORMATES 
Catalytic Effects 
Catalyst for producing lower alcohols, 12:31270 (P;US) 

FORMATION 

See SYNTHESIS 
FOSSIL FUEL RESERVES 

See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 


Activation Energy 
Analysis of chemical reaction kinetics using a distribution of 
activation energies and simpler models, 12:29950 (J;US) 
Chemical Reaction Kinetics 
Analysis of chemical reaction kinetics using a distribution of 
activation energies anJ simpler models, 12:29950 (J;US) 
Research Programs 
Earth sciences: Annual report 1985, 12:30179 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution 
The application of models to atmospheric dispersion from a 
power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
Air Pollution Abatement 
Air pollution emissions and control technology: thermal power 
generation industry. Volume 2. Particulate emissions from 
steam-powered stations, 12:29968 (R;CA) 
Pollution control implications of fluidized bed technology for 
coal-fired steam electric power generation, 12:30471 (R;CA) 
Air Pollution Control 
Air pollution emissions and control technology: thermal power 
generation industry. Volume 2. Particulate emissions from 
steam-powered stations, 12:29968 (R;CA) 
Technology for controlling emissions from power plants fired 
with fossil fuel, 12:29969 (R;CA) 
Ashes 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 


Energy Conservation 


Circulating Systems 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Closed-Cycle Systems 
Feasibility of recirculating bottom ash transport water in coal- 
fuelled power generating stations, 12:30472 (R;CA) 
Computerized Simulation 
Modular Modeling System (MMS): Volume 5, Summary 
report: Final report, 12:30455 (R;US) 
Diagnostic Techniques 
Laser Doppler vibration testing: Final report, 12:30453 (R;US) 
Environmental Effects 
Assessing population effects from entrainment of fish at a large 
volume water intake, 12:29984 (J;US) 
Environmental Impacts 
The application of models to atmospheric dispersion from a 
power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
Fuels 
International clean coal technology congress: Conference 
proceedings, 12:29887 (R;US) 
Mechanical Vibrations 
Laser Doppler vibration testing: Final report, 12:30453 (R;US) 
Meetings 
International clean coal technology congress: Conference 
proceedings, 12:29887 (R;US) 
Modifications 
Repowering reheat units with gas turbines: Final report 
(Adding gas turbines and heat recovery to present units), 
12:30452 (R;US) 
Plumes 
The application of models to atmospheric dispersion from a 
power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
Retrofitting 
Second report to Congress on emerging clean coal 
technologies capable of retrofitting, repowering, or 
modernizing existing facilities, 12:30760 (R;US) 
Stack Disposal 
Observations of plume dispersion in complex terrain by NOAA 
(National Oceanic and Atmospheric Administration) lidar 
during the 1984 full-scale plume study at Tracy Power Plant. 
Technical memo, 12:31673 (R;US) 
Waste Management 
Water and waste management practices for coal-fuelled power 
generating stations equipped with flue gas desulphurization, 
12:29967 (R;CA) 
Waste Water 
Field evaluation of arsenic and selenium removal! by iron 
coprecipitation: Final report, 12:29966 (R;US) 
Wastes 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
FOULING 
Bibiiographies 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Remedial Action 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Reviews 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Surveys 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
FOUNDRIES 
Electric Furnaces 
Experiences in electrification of metal foundry and electricity 
load control, 12:30997 (R;FI;In Finnish) 
Energy Conservation 
Loose chip melting with plasma cupola technology: Case 
studies: Final report, 12:30995 (R;US) 





FOUNDRIES 
Melting 


Melting 

Experiences in electrification of metal foundry and electricity 

load control, 12:30997 (R;FI;In Finnish) 
FRACTURE MECHANICS 
Parallel Processing 
Implementing fracture mechanics analysis on a distributed- 
memory parallel processor, 12:32420 (R;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Fluid Flow 
Well test analysis in fractured media, 12:32033 (R;US) 
Reservoir Engineering 

The use of tracers to analyze the effects of reinjection into 

fractured geothermal reservoirs, 12:30375 (R;US) 
Resource Assessment 

Reservoir technology research at Lawrence Berkeley 

Laboratory, 12:30370 (R;US) 
FRACTURES 
Seismic Surveys 
Seismic mapping of fracture patterns surrounding an earth 
penetrator impact site, 12:31453 (R;US) 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (SPALLATION) 
See SPALLATION FRAGMENTS 
FRANCE 
Energy Conservation 

Brezisol dynamic insulation system: an implementation example 
in compiegne, 12:30879 (RA;US) 

Local energy-savings policies in France, 12:30856 (RA;US) 

Energy Policy 

High energy performance label in the context of French 
energy policy for new buildings, 12:30873 (RA;US) 

Industrial policy for energy saving new housing, 12:30857 
(RA;US) 

Relationship between coal and nuclear power for electricity 
production: a strategy for electricity production in France, 
12:30761 (BA;GB) 

FRANCIUM IONS 
Electron-Ion Collisions 
Relativistic effects on giant resonances in electron-impact 
double ionization, 12:32136 (J;US) 
FRANCKENSTEIN 
See SCANNING MEASURING PROJECTORS 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 
Beam Emittance 

Emittance growth caused by bends in the Los Alamos free- 

electron laser energy recovery experiment, 12:31499 (R;US) 
Coupling 

Frequency locking in coupled free electron lasers, 12:31372 

(R;US) 


High gain free electron laser for heating and current drive in 
the ALCATOR-C tokamak, 12:31379 (R;US) 
Induction linear accelerator for the free-electron laser, 
12:31375 (RA;US) 
Physics of the free-electron laser, 12:31374 (RA;US) 
Energy Recovery 
Emittance growth caused by bends in the Los Alamos free- 
electron laser energy recovery experiment, 12:31499 (R;US) 
F Codes 
High gain free electron laser for heating and current drive in 
the ALCATOR-C tokamak, 12:31379 (R;US) 
Frequency Control 
Frequency locking in coupled free electron lasers, 12:31372 
(R;US) 
Gain 


Free-electron laser gain degradation and electron-beam quality. 
Technical report, 1 October 1985-30 December 1986, 
12:31369 (R;US) 

Instability 

Instability in a multimode free-electron laser: effects of electron 
energy drift. Technical report, 1 October 1985-30 December 
1986, 12:31370 (R;US) 
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Performance 
Experiments with the free-electron laser, 12:31376 (RA;US) 
Induction linear accelerator for the free-electron laser, 
12:31375 (RA;US) 
Physics of the free-electron laser, 12:31374 (RA;US) 
Research 
Laboratory's free-electron laser program: an interview, 
12:31373 (RA;US) 
Uses 
Two applications for the free-electron laser, 12:31377 (RA;US) 
Wiggler Magnets 
Physics design for the ATA [Advanced Test Accelerator] 
tapered wiggler 10.6 » FEL [Free-Electron Laser] amplifier 
experiment, 12:31378 (R;US) 
FREE RADICALS 
See RADICALS 
FREEZERS 
Energy Efficiency 
Marketing issues in the development of a utility 
refrigerator/freezer conservation program, 12:30842 
(RA;US) 
FREQUENCY RESPONSE TESTING 
Equipment 
Using a reverberant plate to vibrate components at high 
frequencies, 12:31354 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
Design 
Design and development of laminated Fresnel lens parquet for 
point-focus PV systems, 12:30333 (R;US) 
Design and development of injection molded Fresnel lenses for 
point-focus photovoltaic systems, 12:30334 (R;US) 
FRUITS 
Limited to edible matured plant ovaries and accessory structures. 
Exports 
Feasibility of irradiating Washington fruits and vegetables for 
Asian export markets, 12:31910 (R;US) 
Radiodisinfestation 
Feasibility of irradiating Washington fruits and vegetables for 
Asian export markets, 12:31910 (R;US) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 
Influence of alkaline-earth additives on soot and hydroxyl 
radicals in diffusion flames, 12:31327 (R;US) 
FUEL CANS 
Post-Irradiation Examination 
Application of texture in predicting nuclear fuel cladding 
creep, 12:30533 (R;US) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Design 
On-site fuel-cell power plant technology and development 
program. Final report, January 1981-September 1986, 
12:30824 (R;US) 
Systems Analysis 
On-site fuel-cell power plant technology and development 
program. Final report, January 1981-September 1986, 
12:30824 (R;US) 
FUEL CELLS 
See also COAL FUEL CELLS 
Foams 
Effective disposal of fuel-cell polyurethane foam. Final report, 
20 June 1984-30 September 1986, 12:30821 (R;US) 
Research 
Government research and development summaries: Chemical 
Project Briefs. Monthly report, 12:30815 (R;US) 
Uses 
Application of fuel cells to chlorine-caustic technology: 
Topical report, October 1, 1985 - December 31, 1986, 
12:30822 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
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FUEL ELEMENT FAILURE 
Computerized Simulation 
Program system SSYST-3 and its implementation, 12:30535 
(R;HU;In Hungarian) 
S Codes 
Program system SSYST-3 and its implementation, 12:30535 
(R;HU;In Hungarian) 
FUEL ELEMENTS 
See also FUEL RODS 
Burnup 
ESCORE: the EPRI steady-state core reload evaluator code: 
General description: Final report, 12:32414 (R;US) 
Criticality 
Benchmark calculations for neutron-interacting system by the 
criticality code-system JACS, 12:30534 (R;JP;In Japanese) 
E Codes 
ESCORE: the EPRI steady-state core reload evaluator code: 
General description: Final report, 12:32414 (R;US) 
Physical Radiation Effects 
ESCORE: the EPRI steady-state core reload evaluator code: 
General description: Final report, 12:32414 (R;US) 
VHTR fuel irradiation tests by the in-pile gas loop, OGL-1 at 
JMTR, 12:30505 (R;JP) 
Production 
Production of LEU high density fuels at Babcock and Wilcox, 
12:30557 (R;MY) 
FUEL GAS 


See also INTERMEDIATE BTU GAS 
NATURAL GAS 


Calorific Value 
A study on low calorific value gas combustion, 12:30012 
(R;JP;In Japanese) 
Study on low calorific gas combustion. Part 1, 12:30011 
(R;JP;In Japanese) 
Chemical Composition 
Study on low calorific gas combustion. Part 1, 12:30011 
(R;JP;In Japanese) 
Combustion Properties 
A study on low calorific value gas combustion, 12:30012 
(R;JP;In Japanese) 
Study on low calorific gas combustion. Part 1, 12:30011 
(R;JP;In Japanese) 
Desulfurization 
Desulphurization of the product gas from gasification 
processes, 12:29915 (R;FI;In Finnish) 
Hot Gas Cleanup 
Estimation of friction loss in granular bed filter under high 
temperature and high pressure, 12:29898 (R;JP;In Japanese) 
FUEL KERNELS 
See FUEL PARTICLES 
FUEL OILS 
Comparative Evaluations 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Energy Consumption 
Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 
Energy Supplies 
Massachusetts Executive Office of Energy Resources: No. 2 
home heating oil program: Final report, 1986-1987, 12:30749 
(R;US) 
FUEL PARTICLES 
Fission Product Release 
Behaviour of a single UO: sphere, irradiated at approximately 
1900 K in the HFR at Petten, 12:30124 (R;NL) 
Very High Temperature 
Behaviour of a single UO: sphere, irradiated at approximately 
1900 K in the HFR at Petten, 12:30124 (R;NL) 
FUEL PELLETS 
Combustion Properties 
Fuel pellets - pilot project. Final report, 12:30283 (R;NO;In 
Norwegian) 
Introduction of processed fuels. Final report, 12:30284 
(R;NO;In Norwegian) 


FUEL SLURRIES 
Technology Assessment 


Sensitivity Analysis 
Sensitivity theory for inertial confinement pellet fusion system, 
12:32365 (RA;JP) 
Storage 
Introduction of processed fuels. Final report, 12:30284 
(R;NO;In Norwegian) 
FUEL POOLS 
Decontamination 
Nymphea concept: a new way for using ion exchange in the 
decontamination of radioactive liquid wastes with low salt 
content, 12:30136 (R;FR) 
FUEL REPROCESSING PLANTS 
Reliability 
Practical approach in reliability analysis for mechanical 
systems: application to irradiated fuel reprocessing plant, 
12:30125 (R;FR;In French and English) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Computerized Simulation 
RELAPS/MOD2 code assessment for the semiscale Mod-2C 
test S-LH-1, 12:30626 (BA;US) 
Dryout 
RELAPS/MOD2 code assessment for the semiscale Mod-2C 
test S-LH-1, 12:30626 (BA;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Preparation 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Combustion 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Combustion Kinetics 
The contribution of radiation to the ignition of a confined 
turbulent coal-water slurry diffusion flame, 12:30030 
(BA;US) 
Comparative Evaluations 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Coordinated Research Programs 
Recommendations of the working groups, 12:30039 (BA;GB) 
US/India co-operative coal conversion program, 12:29895 
(BA;GB) , 
Demonstration Programs 
Coal-water fuel (CWF) project at Yukong, 12:30035 (BA;GB) 
Ignition 
The contribution of radiation to the ignition of a confined 
turbulent coal-water slurry diffusion flame, 12:30030 
(BA;US) 
Prices 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Production 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:29894 (BA;GB) 
Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
Coal technology development activities in India, 12:29892 
(BA;GB) 
Status of the Philippine coal development program, 12:30033 
(BA;GB) 
Rheology 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:29894 (BA;GB) 
Technology Assessment 
Coal demand and supply outlook to 2000: the influence of fuel 
choice technology and economics, 12:30046 (BA;GB) 
Coal-water slurry: a status report, 12:30034 (BA;GB) 





Comparison of coal-water slurry pipeline systems, 12:30010 

(BA;GB) 
FUEL SUBSTITUTION 
Mathematical Models 

EUROGAS 1, a dynamic model of oil, gas, coal and electricity 
demand in OECD Europe, 12:30827 (R;NO) 

Substitution between oil, gas, solid fuels and electricity in 
U.K., German and French households, 12:30832 (R;NO) 


Program Management ; 
Evaluation of Canada’s oil substitution program, 12:30853 


(RA;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 
Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 
Codes 
Chemical interaction of zircaloy tubing by UO: fuel and steam 
at temperatures between 1000°C and 2000°C: Verification of 
PECLOX under isothermal and temperature transients 
conditions, 12:30591 (R;DE) 
FUEL-COOLANT INTERACTIONS 
Reactor Safety Experiments 
Hydrogen generation during fuel-coolant interactions, 12:30547 
(R;US) 
FUELS 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
SOLID FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
WOOD FUELS 


Comparative Evaluations 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 


See AEROSOLS 
FURNACES 
See also BLAST FURNACES 
ELECTRIC FURNACES 
OIL FURNACES 
WOOD BURNING FURNACES 


Charcoal 
CO/sub 2/ and heat from charcoal in greenhouses. Final 
report, 12:31005 (R;NO;In Norwegian) 
Control Systems 
Charcoal as fuel. Final report, 12:30020 (R;NO;In Norwegian) 


Small furnaces for wood pellets. Final report, 12:31448 
(R;NO;In Norwegian) 


Solid fuelled furnaces for space heating. Final report, 12:31447 
(R;NO;In Norwegian) 
Energy Efficiency 
Low cost furnace efficiency improvements, 12:30926 (RA;US) 
Fluidized Beds 
Stove for greenhouses. Final report, 12:31006 (R;NO;In 
Norwegian) 
Performance 
Measured heating performance of new, low-energy homes: 
updated results from the BECA-A database, 12:30874 
(RA;US) 
Sizing 
Proper furnace sizing: The key to residential zoning, 12:30831 
(R;US) 
Solid Fuels 
Solid fuelled furnaces for space heating. Final report, 12:31447 
(R;NO;In Norwegian) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 


ERA-12/15 / 152S 


FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Thermodynamic Properties 
Feasibility analysis of reciprocating magnetic heat pumps. 
Semiannual status report, 2 July 1985-2 January 1986, 
12:30962 (R;US) 
Ultraviolet Spectra 
Intercombination lines of the zinc isoelectronic sequence for Z 
= 50—70, 12:32134 (J;US) 
GALACTIC EVOLUTION 
Mathematical Models 
Galaxy formation in an Omega = 1 cold dark matter universe, 
12:32103 (BA;US) 
String Models 
Cosmic strings and galaxy formation: Current status, 12:32061 
(R;US) 
GALAXIES 
Infrared Spectra 
Far infrared spectroscopy of star formation regions in M82, 
12:32087 (R;US) 
GALLIUM 68 
Uptake 
Gallium-68 labeled platelets and positron emission tomography 
for detecting vascular lesions, 12:31888 (RA;US) 
GALLIUM ARSENIDES 
Crystal Defects 
Depth profiling of defects in epilayer semiconductor materials 
by using synchrotron x-radiation topography, 12:31170 
(J;US) 
Synchrotron x-ray topography of dislocation arrays, 12:31405 
(R;US) 
Dislocations 
Photoelectrochemical investigation of several II-[V-V/sub 2/ 
semiconducting glasses, 12:31177 (J;US) 
Electrochemistry 
Photoelectrochemical investigation of several II-IV-V/sub 2/ 
semiconducting glasses, 12:31177 (J;US) 
Etching 
Photoelectrochemical investigation of several II-IV-V/sub 2/ 
semiconducting glasses, 12:31177 (J;US) 
Microstructure 
Depth profiling of defects in epilayer semiconductor materials 
by using synchrotron x-radiation topography, 12:31170 
(J;US) 
Phonons 
Imaging of acoustic phonon stop bands in superlattices, 
12:31174 (J;US) 
Photochemistry 
Photoelectrochemical investigation of several II-IV-V/sub 2/ 
semiconducting glasses, 12:31177 (J;US) 
Topography 
Depth profiling of defects in epilayer semiconductor materials 
by using synchrotron x-radiation topography, 12:31170 
(J;US) 
Vapor Deposited Coatings 
Phase separation in Cd;/sub -//sub x/Zn/sub x/Te grown by 
molecular-beam epitaxy, 12:31175 (J;US) 
GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
Bec Lattices 
Crystal structure of Eu/sub 3/Ni/sub 4/Ga/sub 4//sup +/, 
12:31176 (J;US) 
GAMMA ASTRONOMY 
For photon energies above 100 KeV. 
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Gamma Detection 
A new very high energy gamma ray detector using two 11 
meter diameter parabolic mirrors in coincidence, 12:32097 
(R;US) 
GAMMA DETECTION 
Compton Diode Detectors 
Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 
Performance Testing 
A new very high energy gamma ray detector using two 11 
meter diameter parabolic mirrors in coincidence, 12:32097 
(R;US) 
GAMMA RADIATION 
Aerial Monitoring 
Development of aerial gamma radiation survey system. 1. - 
Measuring instruments of gamma radiation and position data, 
and data processing method, 12:31692 (R;JP;In Japanese) 
GAMMA-RAY LASERS 
See GASERS 
GARNETS 
For silicate garnets only. 
X-Ray Fluorescence Analysis 
X-ray microfluorescence analysis of thin- and thick-sectioned 
geologic materials, 12:31207 (R;US) 
GAS CENTRIFUGES 
Fluid Mechanics 
A finite volume scheme for calculating the interior flow in a 
gas centrifuge, 12:30122 (R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS CYLINDERS 
Materials 
Filament reinforced CNG [compressed natural gas] cylinders, 
12:30114 (R;NZ) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
See also AIR FLOW 
Simulation 
Wind-tunnel modeling of the Thorney Island Heavy Gas 
Dispersion Trials. Final report, January 1985-July 1986, 
12:30107 (R;US) 
GAS GENERATORS 
Design 
Gas generators. Small combined heat-power plants with a gas 
generator, 12:30259 (R;DK;In Danish) 
GAS HYDRATES 
Dissociation 
Gas production from depressurization of bench-scale methane 
hydrate reservoirs: Technical note, 12:30101 (R;US) 
GAS TURBINE ENGINES 
Cooling 
Intercooled gas turbine. Final report, February 1985-February 
1987, 12:31456 (R;US) 
Materials 
AGT101 advanced gas turbine technology development, 
12:31045 (RA;US) 
Durability testing of ceramic materials for turbine engine 
applications, 12:31048 (RA;US) 
Improved processing of SiC and SisN,, 12:31065 (RA;US) 
Introduction and status of the ceramic technology for 
advanced heat engines project, 12:31047 (RA;US 
Performance Testing e 
AGT101 advanced gas turbine technology development, 
12:31045 (RA;US) 
Research Programs 
Advanced turbine applications project plans, 12:31046 (RA;US) 
Technology t 
Advanced turbine applications project plans, 12:31046 (RA;US) 
Thermal Efficiency 
Intercooled gas turbine. Final report, February 1985-February 
1987, 12:31456 (R;US) 


GASES 
Mass Spectroscopy 


GAS TURBINE POWER PLANTS 
Effect improvement in a gas turbine heat power plant due to 
exhaust gas recirculation. Experimental study, 12:31025 
(R;DK;In Danish) 
GAS TURBINES 
Alloys 
Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 
Coefficient of Performance 
Effect improvement in a gas turbine heat power plant due to 
exhaust gas recirculation. Experimental study, 12:31025 
(R;DK;In Danish) 
Cooling 
Study on low calorific gas combustion. Part 1, 12:30011 
(R;JP;In Japanese) 
Fuels 
International clean coal technology congress: Conference 
proceedings, 12:29887 (R;US) 
Temperature Control 
Study on low calorific gas combustion. Part 1, 12:30011 
(R;JP;In Japanese) 
GAS UTILITIES 
Economics 
New technology to avoid gas shutoffs while protecting the 
interests of the low income, gas utilities, and the public, 
12:30867 (RA;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also PADUCAH PLANT 
Mass Spectroscopy 
Application of mass spectrometry in uranium isotope 
separation, 12:31189 (R;FR;In French) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also FLUE GAS 
Chemical Composition 
Pollution from burning of natural gas to the oil fields in the 
North Sea, 12:30106 (R;NO;In Norwegian) 
Diffusion 
Atmospheric tracer study of the emissions from the University 
of Michigan Cyclotron/PET Facility, 12:31691 (R;US) 
Natural Gas 
Pollution from burning of natural gas to the oil fields in the 
North Sea, 12:30106 (R;NO;In Norwegian) 
GASERS 
Gamma-ray Amplification by Stimulated Emission of Radiation. 
Comments on nuclear physics for gamma-ray lasers, 12:32253 
(R;US) 
Feasibility Studies 
Gamma-ray laser project: proof of the feasibility of coherent 
and incoherent schemes for pumping a gamma-ray laser. 
Quarterly technical progress report, 26 September-31 
December 1986, 12:31371 (R;US) 
GASES 


See also AIR 
COAL GAS 
COMPRESSED GASES 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VOLCANIC GASES 


Adsorption 
Separation of binary gas mixture into two high-purity products 
by a new pressure swing adsorption cycle, 12:31239 (J;US) 
Diffusion 
Diffusion of gases in New Mexico coals. Technical report 
(Final), 15 January 1986-30 September 1986, 12:29946 (R;US) 
Gas Chromatography 
Utilization of a sector mass spectrometer for performing 
environmental gas chromatographic/mass spectrometric 
analyses, 12:31233 (BA;US) 
Mass Spectroscopy 
Utilization of a sector mass spectrometer for performing 
environmental gas chromatographic/mass spectrometric 
analyses, 12:31233 (BA;US) 





GASES 
Purification 


Purification 
IVL conference of 1986 on gas purification - organic 
compounds. Summary of technical lectures, 12:31669 
(R;SE;In Swedish) 
Separation Processes 
Separation of binary gas mixture into two high-purity products 
by a new pressure swing adsorption cycle, 12:31239 (J;US) 
GASOLINE 
Antiknock Ratings 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987, 
12:30274 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GCR TYPE REACTORS 


See also BUGEY-1 REACTOR 
VANDELLOS REACTOR 


Reactor Safety 
A compilation of reports of the Advisory Committee on 
Reactor Safeguards: 1986 annual, 12:30607 (R;US) 
GENE LOCI 
See GENES 
GENE MUTATIONS 
Radioinduction 
Evidence for increased somatic cell mutations at the 
glycophorin A locus in atomic bomb survivors, 12:31953 
(J;US) 
GENERAL RELATIVITY THEORY 
Relativistic theory of gravitation and nonuniqueness of the 
predictions of general relativity theory, 12:32303 (R;SU) 
De Sitter Group 
Symmetric tensor spherical harmonics on the N-sphere and 
their application to the de Sitter group SO(N,1), 12:32309 
GUS) 
Space-Time 
Symmetric tensor spherical harmonics on the N-sphere and 
their application to the de Sitter group SO(N,1), 12:32309 
(J;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
See also ONCOGENES 
DNA Sequencing 
Isolation and molecular characterization of yeast DNA repair 
genes and the use of a new gel system to study DNA repair, 
12:31944 (RA;US) 
GENETIC MAPPING 
Research Programs 
Genetic map of yeast and the genealogy of laboratory strains, 
12:31859 (RA;US) 
GENOME MUTATIONS 
DNA Repair 
Isolation of DNA fragments containing replication forks by 
two dimensional agarose gel electrophoresis (Escherichia 
coli), 12:32001 (RA;US) 
GEOGRAPHY 
Information Systems 
Trends in data structures in GIS, 12:32038 (RA;US) 
Use of GIS to integrate remote sensing and other natural 
resource data, 12:31774 (RA;US) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
NATURAL GAS HYDRATE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
Petrogenesis 
Genesis of base-metal sulfide deposits, Alabama Piedmont: 
Final report for the 1985-1986 SOMED [School of Mines 
and Energy Development] project year, 12:32034 (R;US) 
Remote Sensing 
Comparative field study of spectroradiometers and radiometers 
as used in geologic mapping of a porphyry copper at 
Yerington, Nevada, 12:32030 (RA;US) 
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Discrimination of granitoid rocks in the central Eastern Desert 
of Egypt using Landsat-MSS and SIR-A imagery, 12:32029 
(RA;US) 
SIR-A and Landsat MSS observations of eolian sand deposits 
on the Al Labbah plateau, Saudi Arabia, 12:32026 (RA;US) 
GEOLOGIC FRACTURES 
Electromagnetic Surveys 
Fracture detection using a grounded subsurface vertical 
electric dipole, 12:32041 (R;US) 
GEOLOGIC MODELS 
Computerized Simulation 
Development of centrifuge modeling for evaluating the 
mechanisms of collapse of underground openings, 12:32044 
(RA;US) 
GEOLOGIC THERMOMETRY 
See GEOTHERMOMETRY 
GEOMAGNETIC FIELD 
Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 
Charged-Particle Transport 
Personal computer based GOES data archive. Technical 
memo, 12:32094 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 
Geophysical data: Text volume. Exploratory boreholes 
Weiach, Riniken, Schafisheim, Kaisten, Leuggern, 12:30161 
(R;CH;In German) 
Data Analysis 
Use of a spatial and tabular data base for order-three soil 
surveys, 12:31700 (RA;US) 
GEOPRESSURED SYSTZMS 
Geothermal Wells 
Brine and gas recovery from geopressured systems, 12:30371 
(J;US) 
M Codes 
Brine and gas recovery from geopressured systems, 12:30371 
GJ;US) 
GEOTHERMAL ENERGY 
Energy Policy 
Strategic planning for geothermal resource confirmation in the 
Pacific Northwest, 12:30366 (RA;US) 
GEOTHERMAL ENERGY CONVERSION 
Hybrid Systems 
Hybrid cycle experiment at a geopressured well, 12:30387 
(RA;US) 
Research Programs 
Federal geothermal R & D program: geothermal geosciences 
and conversion research, 12:30381 (RA;US) 
Technology Assessment 
Hybrid cycle experiment at a geopressured well, 12:30387 
(RA;US) 
GEOTHERMAL FLUIDS 
Chemical Composition 
Correlations between steam saturation, fluid composition and 
well decline in vapor-dominated reservoirs, 12:30416 (J;US) 
Desulfurization 
Upstream hydrogen sulfide removal test at the Cerro Prieto 
geothermal field: Final report, 12:30380 (R;US) 
Reinjection 
College Industrial Park: An innovative approach to energy 
conservation through the use of geothermal energy, 12:30378 
(R;US) 
Water Chemistry 
Results from the EPRI brine chemistry subprogram: a 
theoretical examination of boron distribution in geothermal 
systems, 12:30418 (RA;US) 
GEOTHERMAL HEATING 
Waste Disposal 
College Industrial Park: An innovative approach to energy 
conservation through the use of geothermal energy, 12:30378 
(R;US) 
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GEOTHERMAL POWER PLANTS 
Air Pollution Control 
Upstream hydrogen sulfide removal test at the Cerro Prieto 
geothermal field: Final report, 12:30380 (R;US) 


ity 
1986 EPRI survey of electric utilities, 12:30365 (RA;US) 
Geothermal energy developments in Central America, 12:30363 
(RA;US) 
Geothermal energy for electric power generation in Italy, 
12:30406 (RA;US) 
Computerized Simulation 
Simulator/analyzer development for binary cycle geothermal 
power plants, 12:30394 (RA;US) 
Cooling Systems 
Spray cooling ponds for small geothermal power plants, 
12:30407 (RA;US) 
Environmental Impacts 
Assessment of potential environmental impacts from using 
geothermal condensate for cooling water at the 1OMW 
Salton Sea geothermal pilot plant, 12:30379 (RA;US) 
Equipment 
Bottle rock geothermal powerplant, 12:30388 (RA;US) 
Forecasting 
1986 EPRI survey of electric utilities, 12:30365 (RA;US) 
Helical Rotary Screw Expander 
Test and demonstration of a 1-MW wellhead generator: helical 
screw expander power plant, Model 76-1, 12:30408 (RA;US) 
tenance 


Pacific Gas and Electric Company geothermal operations at 
the Geysers 1986 performance perspective, 12:30389 
(RA;US) 

Market 
Workshop report: market for modular units, 12:30400 (RA;US) 
Modular Structures 

Modularization overview and implications for geothermal 
power plants, 12:30383 (RA;US) 

Panel discussion opening remarks: modular geothermal power 
plants, 12:30395 (RA;US) 

Workshop report: market for modular units, 12:30400 (RA;US) 

Workshop report: technical specifications for modular 
geothermal plants, 12:30402 (RA;US) 

Operation 

Bottle rock geothermal powerplant, 12:30388 (RA;US) 

Heber Binary Project status of plant operations and testing, 
12:30393 (RA;US) 

Pacific Gas and Electric Company geothermal operations at 
the Geysers 1986 performance perspective, 12:30389 
(RA;US) 

Performance 

Lessons learned from the Brawley Geothermal Pilot Plant 
Program, 12:30403 (RA;US) 

Workshop report: experience with existing modular units, 
12:30401 (RA;US) 

Performance Testing 

Geothermal performance testing programs at PG and E, 
12:30405 (RA;US) 

Heber Binary Project status of plant operations and testing, 
12:30393 (RA;US) 

Rankine Cycle Power Systems 

Panel discussion opening remarks: modular geothermal power 

plants, 12:30397 (RA;US) 
Research Programs 

Panel discussion opening remarks: the Federal role in modular 

geothermal power plant development, 12:30398 (RA;US) 
Standardization 

Panel discussion opening remarks: modular geothermal power 
plants, 12:30395 (RA;US) 

Steam Turbines : 

Solution to severe turbine scaling at the Blundell geothermal 
plant, 12:30410 (RA;US) 

Surveys 

1986 EPRI survey of electric utilities, 12:30365 (RA;US) 

Geothermal power plants, worldwide status - 1986, 12:30382 
(RA;US) 

Technology Assessment 

Geothermal generation in Nevada: development status - June 

1986, 12:30404 (RA;US) 


GERMAN FEDERAL REPUBLIC 
Radiation Protection Laws 


Geothermal energy for electric power generation in Italy, 
12:30406 (RA;US) 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30399 (RA;US) 
Recent developments in the use of geothermal energy for 
electricity production in New Zealand, 12:30367 (RA;US) 
Turbines 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30396 (RA;US) 
Water Chemistry 
Arsenic distributions in a geothermal plant: new experimental 
results, 12:30419 (RA;US) 
GEOTHERMAL RESOURCES 
Energy Policy 
Wellhead power systems: direct flash and binary cycles, 
12:30364 (RA;US) 
Research 
Federal geothermal R & D program: geothermal geosciences 
and conversion research, 12:30381 (RA;US) 
Resource Assessment 
Geothermal resources in the pacific northwest, 12:30368 
(RA;US) 
Strategic planning for geothermal resource confirmation in the 
Pacific Northwest, 12:30366 (RA;US) 
Resource Potential 
Geothermal energy developments in Central America, 12:30363 
(RA;US) 
Wellhead power systems: direct flash and binary cycles, 
12:30364 (RA;US) 
GEOTHERMAL SPRINGS 
See HOT SPRINGS 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 


HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 


Metamorphism 
Cores from the Salton Sea scientific drilling program: 
Metamorphic reaction progress as a function of chemical and 
* thermal environment: Final report, 12:30372 (R;US) 
Research Programs 
Reservoir technology research at Lawrence Berkeley 
Laboratory, 12:30370 (R;US) 
GEOTHERMAL WELLS 
Drilling Equipment 
Geothermal technology development at Sandia, 12:30415 
(R;US) 
Research Programs 
Geothermal technology development at Sandia, 12:30415 
(R;US) 
Scale Control 
Flash crystallizer test program: installation, start-up, and initial 
operation, 12:30409 (RA;US) 
Steels 
Toward development of specifications of steels appropriate for 
geothermal applications, 12:30412 (RA;US) 
Testing 
Long term testing of the geothermal welis at LADWP’s leases 
in the Coso Hot Springs KGRA, 12:30411 (RA;US) 
Two-Phase Flow 
Numerical simulation of fluid-particle flows: Geothermal 
drilling applications, 12:30417 (BA;US) 
Well Drilling 
Deep thermal gradient hole for Cascade Range exploration, 
12:30376 (RA;US) 
Numerical simulation of fluid-particle flows: Geothermal 
drilling applications, 12:30417 (BA;US) 
GEOTHERMOMETRY 
Tracer Techniques 
Tracking thermal fronts with temperature-sensitive, chemically 
reactive tracers, 12:30377 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
Radiation Protection Laws 
Application of international recommendations to the national 
legislation of the GDR concerning the stipulation of internal 
radiation dose limits, 12:32283 (RA;DD;In German) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
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lon Implantation 


GERMANIUM 
Ion Implantation 
Growth and characterization of epitaxial layers of Ge on Si 
substrates, 12:32289 (R;US) 
GERMANIUM 76 
Double Beta Decay 
Nuclear double beta decay, 12:32235 (R;FR) 
GERMANIUM FLUORIDES 
Crystal Structure 
Determination of variable atom parameters in ionic crystals by 
electrostatic calculations, 12:31280 (J;US) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Energy Levels 
Giant resonances at finite temperature, 12:32240 (RA;FR;In 
French) 
Nuclear Temperature 
Giant resonances at finite temperature, 12:32240 (RA;FR;In 
French) 
GLASS 
See also BOROSILICATE GLASS 
on 
Basic corrosion mechanisms of HLW glasses, 12:31158 (R;FR) 
Crack Propagation 
[The mechanical behavior of surface modified ceramics]: 
Progress report, 12:31124 (R;US) 


Relationship between reaction layer thickness and leach rate 
for nuclear waste glasses, 12:30185 (J;US) 
Phase Studies 
Characterization of MgO-LizO-Al:Os-SiO2 glasses for use as 
brazing materials, 12:31155 (R;US) 
GLASS SCINTILLATORS 
Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Performance 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZING MATERIALS 
Transparent or translucent materials such as glass or glass 
substitutes. 
Research Programs 
Improvements in glazings - SERI materials research in 
progress, 12:30891 (RA;US) 
GLOW DISCHARGES 
Uses 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
GLUCOPROTEINS 
Enzyme Immunoassay 
Detection of glycosylated and deglycosylated extensin 
precursors by indirect competitive ELISA, 12:31848 (J;US) 
GLUCOSAMINE 
Uptake 
Platelet-derived growth factor stimulation of [*H]-glucosamine 
incorporation in density-arrested BALB/c-3T3 cells, 
12:31847 (J;US) 
GLUCOSE 
Membrane Transport 
Comparative analysis of models describing glucose uptake in 
the brain, 12:31867 (RA;US) 
Metabolism 
Comparative analysis of models describing glucose uptake in 
the brain, 12:31867 (RA;US) 
Dynamic PET studies of glucose uptake in Alzheimer’s disease, 
12:31924 (RA;US) 


ERA-12/15 / 156S 


GLUONS 
Mass 
Magnetic mass of the gluon in QCD/sub 4/ in the two-loop 
approximation, 12:32174 (RA;SU;In Russian) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See INTERMEDIATE BTU GAS 
METHANE 
GOLD 
Surface Properties 
The surface topography of pyrolitic carbons and of Au thin 
films by scanning tunneling microscopy: Grain boundaries 
and surface defects, 12:31113 (R;US) 
GOLD 197 BEAMS 
Deep Inelastic Heavy Ion Reactions 
Fragmentation and flow in central collisions, 12:32230 (BA;US) 
GOLD 197 TARGET 
Gold 197 Beams 
Fragmentation and flow in central collisions, 12:32230 (BA;US) 
Helium 3 Reactions 
Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
GONIOMETERS 
On-Line Control Systems 
Software for a system of automatic monocrystal orientation, 
12:31608 (R;SU;In Russian) 
GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 
See CEREALS 
GRAND UNIFIED THEORY 
Magnetic Monopoles 
On the primordial monopole problem in grand unified theories, 
12:32190 (R;DK) 
GRANITES 
Rock Mechanics 
Rock joint compliance studies, 12:30172 (R;US) 
GRANULAR BED FILTERS 
Pressure Drop 
Estimation of friction loss in granular bed filter under high 
temperature and high pressure, 12:29898 (R;JP;In Japanese) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
Chemical Properties 
Graphite for fusion energy applications, 12:32368 (R;US) 
Clathrates 
Staging in layer intercalates: Progress report (Li ions in 
graphite and TiS2), 12:31244 (R;US) 
Surface Properties 
Graphite for fusion energy applications, 12:32368 (R;US) 
Thermodynamics 
Thermodynamics of high-temperature materials. Annual report, 
1 October 1985-30 September 1986, 12:31149 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASERS 
See GASERS 
GRAVITATION 
Relativistic theory of gravitation and nonuniqueness of the 
predictions of general relativity theory, 12:32303 (R;SU) 
Quantum Field Theory 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Renormalization 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Supersymmetry 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
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GRAVITATIONAL FIELDS 
Quantization 
First order formalism for quantum gravity, 12:32300 (R;US) 
GRAVITATIONAL INTERACTIONS 
String Models 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Partial-wave unitary and closed-string amplitudes, 12:32195 
G;NL) 
Supersymmetry 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
GRAZING INCIDENCE TOMOGRAPHY 
Laser Mirrors 
Survey of surface roughness properties of synchrotron 
radiation optics, 12:31387 (BA;US) 
The interpretation of glancing incidence scattering 
measurements, 12:31389 (BA;US) 
Thermal loading considerations for synchrotron radiation 
mirrors, 12:31390 (BA;US) 
Rayleigh Scattering 
The interpretation of glancing incidence scattering 
measurements, 12:31389 (BA;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
See also LAKE ERIE 
LAKE HURON 
Water Pollution 
Methods for analysis of organic compounds in the Great 
Lakes. Volume 2, 12:31801 (R;US) 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Carbon Dioxide Fixation 
CO/sub 2/ and heat from charcoal in greenhouses. Final 
report, 12:31005 (R;NO;In Norwegian) 
Stove for greenhouses. Final report, 12:31006 (R;NO;In 
Norwegian) 
Furnaces 
CO/sub 2/ and heat from charcoal in greenhouses. Final 
report, 12:31005 (R;NO;In Norwegian) 
Stove for greenhouses. Final report, 12:31006 (R;NO;In 
Norwegian) 


Ice Caps 
Ice sheet topography and internal characteristics from 


microwave and radar measurements, 12:32023 (RA;US) 
GROSS-NEVEU MODEL 


See LAGRANGIAN FIELD THEORY 
GROUND DISPOSAL 
Abandoned Sites 

RCRA (Resource Conservation and Recovery Act) guidance 
document land treatment. Technical report, 12:31781 (R;US) 

RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 

Air Pollution Monitoring 

Evaluation guidelines for toxic air emissions from land-disposal 
facilities: technical resource document for air emissions, 
monitoring, and control, 12:31679 (R;US) 

Guidance document for Subpart F air-emission monitoring - 
land-disposal toxic air emissions evaluation guideline, 
12:31675 (R;US) 

Coverings 

Evaluating cover systems for solid and hazardous waste 
(revised). Final report, December 1970-July 1980, 12:31750 
(R;US) 

Environmental 

Guidance document for Subpart F air-emission monitoring - 
land-disposal toxic air emissions evaluation guideline, 
12:31675 (R;US) 

Leaching 

Inter-industry collaborative study of the toxicity characteristic 
leaching procedure. Addendum to compilation of Phase 1A 
and Phase 2 data. Technical report, 12:31753 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP), Resource 
Conservation and Recovery Act. Subtitle C - Hazardous 
Waste Management System Section 3001: identification and 


GROUND WATER 
Field Tests 


listing of hazardous waste. Rept. for 1980-1986, 12:31779 
(R;US) 
Liners 


Liner location risk and cost analysis model. Draft report, 
12:31754 (R;US) 
Liner location risk and cost analysis model. Appendices. Draft 
report, 12:31755 (R;US) 
Manuals 
Guide to the disposal of chemically stabilized and solidified 
waste, 12:31751 (R;US) 
Permit Applications 


Evaluation guidelines for toxic air emissions from land-disposal 
facilities: technical resource document for air emissions, 
monitoring, and control, 12:31679 (R;US) 

Regulations 

Documentation for the development of toxicity and volume 
scores for the purpose of scheduling hazardous waste. 
Technical report 1981-85, 12:31780 (R;US) 

RCRA (Resource Conservation and Recovery Act) guidance 
document land treatment. Technical report, 12:31781 (R;US) 

RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP), Resource 
Conservation and Recovery Act. Subtitle C - Hazardous 
Waste Management System Section 3001: identification and 
listing of hazardous waste. Rept. for 1980-1986, 12:31779 
(R;US) 

Sanitary Landfills 

Closure of hazardous-waste surface impoundments (revised), 
12:31752 (R;US) 

RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

GROUND SOURCE HEAT PUMPS 
Pilot Plants 


Groundwater as energy source of heat pump in district heating 
in Vieremae, Forssa, 12:31026 (R;FI;In Finnish) 
GROUND SUBSIDENCE 
Computer Calculations 
Prediction of longitudinal and subsidence profiles with 
width/depth ratios in excess of 3.0 using National Coal 
Board methods, 12:29982 (R;CA) 
Codes 
"Sub No. 4’ Users Guide: IBM/PC AT computer calculation of 
longwall subsidence profiles using the NCB Subsidence 
Engineers Handbook, 12:29981 (R;CA) 
Computer Graphics 
"Sub No. 4’ Users Guide: IBM/PC AT computer calculation of 
longwall subsidence profiles using the NCB Subsidence 
Engineers Handbook, 12:29981 (R;CA) 
Computerized Simulation 
Development of centrifuge modeling for evaluating the 
mechanisms of collapse of underground openings, 12:32044 
(RA;US) 
Forecasting 

‘Sub No. 4’ Users Guide: IBM/PC AT computer calculation of 
longwall subsidence profiles using the NCB Subsidence 
Engineers Handbook, 12:29981 (R;CA) 

Prediction of longitudinal and subsidence profiles with 
width/depth ratios in excess of 3.0 using National Coal 
Board methods, 12:29982 (R;CA) 

GROUND WATER 
Chemical Analysis 
Geochemical investigation of UMTRAP designated site at 
Shiprock, New Mexico, 12:32049 (R;US) 
Cleaning 
M-Area groundwater cleanup facility: Preliminary technical 
data summary, 12:31799 (R;US) 
Data Base Management 
Methods for the storage and retrieval of RCRA (Resource 
Conservation and Recovery Act) ground-water monitoring 
data on Storet: Users Manual (revised), 12:31800 (R;US) 
Field Tests 
Field methods for ground-water sampling from deep boreholes 
and for hydrochemical monitoring of borehole rinsing, 
12:31810 (R;CH;In German) 





GROUND WATER 
Heat Storage 


Heat Storage 

Groundwater as energy source of heat pump in district heating 

in Vieremae, Forssa, 12:31026 (R;FI;In Finnish) 
Land Pollution 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

Monitoring 

Long-term observation of deep groundwaters. Exploratory 
boreholes Boettstein, Schafisheim, Weiach, Kaisten, Riniken, 
12:31811 (R;CH;In German) 

RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 

PH Value 

Geochemical investigation of UMTRAP designated site at 

Shiprock, New Mexico, 12:32049 (R;US) 
Radiation Monitoring 

Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 

Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 

Radiochemical Analysis 

Geochemical investigation of UMTRAP designated site at 

Shiprock, New Mexico, 12:32049 (R;US) 
Radionuclide Migration 

Old F-Area Seepage Basin: Environmental information 
document, 12:30186 (R;US) 

Radioactive waste burial grounds: Environmental information 
document, 12:30187 (R;US) 

Water Pollution 

Abatement of nitrate pollution in groundwater and surface 
runoff from cropland using legume cover crops with no-till 
corn. Research report, 12:31803 (R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

Investigation into the incorporation of nitrogen by humic 
matter, 12:31796 (RA;DE;In German) 

Potential for migration of hazardous wood-treating chemicals 
during land-treatment operations. Technical interim report, 
12:31756 (R;US) 

Water Pollution Monitors 

Methods for the storage and retrieval of RCRA (Resource 
Conservation and Recovery Act) ground-water monitoring 
data on Storet: Users Manual (revised), 12:31800 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Chemical Composition 

Grouting as a waste immobilization/disposal method, 12:30137 
(R;US) 

Weldon Spring, Missouri, Raffinate Pits 1, 2, 3, and 4: 
Preliminary grout development screening studies for in situ 
waste immobilization, 12:30168 (R;US) 

Density 

Weldon Spring, Missouri, Raffinate Pits 1, 2, 3, and 4: 
Preliminary grout development screening studies for in situ 
waste immobilization, 12:30168 (R;US) 

Mechanical Properties 

Weldon Spring, Missouri, Raffinate Pits 1, 2, 3, and 4: 
Preliminary grout development screening studies for in situ 
waste immobilization, 12:30168 (R;US) 

GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 
GULF OF MEXICO 
Geothermal Resources 

Brine and gas recovery from geopressured systems, 12:30371 

(J;US) 
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H 


HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HABITAT 
Remote Sensing 
Predicting food site preferences of red-winged blackbirds 
(Agelaius phoeniceus) using simulated spot data, 12:31714 
(RA;US) 
HADRONS 
See also MESONS 
Pair Production 
Investigation of correlations between secondary hadron 
transverse momenta in anti pp interactions at 32 GeV/c, 
12:32156 (R;SU;In Russian) 
HAFNIUM COMPLEXES 
Chemical Preparation 
Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2_Hf(R)(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta>-C;Mes)2Hf(OR)(OCMes), 12:31287 (J;US) 
Chemical Reactions 
Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R)(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta®-CsMes)2Hf(OR)OCMes), 12:31287 (J;US) 
Molecular Structure 
Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)»Hf(R)(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta®-C;Mes 2Hf(OR)(OCMes), 12:31287 (J;US) 


Deformation 
Evaluating design procedures for structures in rock salt, 
12:32048 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALLEY COMET 
Carbon 
Cometary atmospheres: Modeling the spatial distribution of 
observed neutral radicals. Annual report, 1 June 1985-31 
August 1986, 12:32089 (R;US) 
Deuterium Compounds 
Cometary atmospheres: Modeling the spatial distribution of 
observed neutral radicals. Annual report, 1 June 1985-31 
August 1986, 12:32089 (R;US) 
Particle Kinematics 
Pick-up of cometary protons by the solar wind, 12:32092 
(R;US) 
Protons 
Pick-up of cometary protons by the solar wind, 12:32092 
(R;US) 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
Environmental Impacts 
The use of fluorocarbons in rigid foam insulation: Issue paper, 
12:30948 (R;US) 
HAMSTERS 
Biological Radiation Effects 
Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 
Life Span 
Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 
HANDBOOKS 
See MANUALS 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
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HAPO 
Remedial Action 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
HARMONIC GENERATION 
Harmonic generation at high peak power, 12:32375 (R;US) 
HAZARDOUS MATERIALS 
: Not for radioactive materials. 
Data Base Management 

How to Search the Hazardous-Waste Data Base. A User’s 

Manual. Final report, 12:30700 (R;US) 
Ground Disposal 

Closure of hazardous-waste surface impoundments (revised), 
12:31752 (R;US) 

Documentation for the development of toxicity and volume 
scores for the purpose of scheduling hazardous waste. 
Technical report 1981-85, 12:31780 (R;US) 

Evaluating cover systems for solid and hazardous waste 
(revised). Final report, December 1970-July 1980, 12:31750 
(R;US) 

Evaluation guidelines for toxic air emissions from land-disposal 
facilities: technical resource document for air emissions, 
monitoring, and control, 12:31679 (R;US) 

Guidance document for Subpart F air-emission monitoring - 
land-disposal toxic air emissions evaluation guideline, 
12:31675 (R;US) 

Guide to the disposal of chemically stabilized and solidified 
waste, 12:31751 (R;US) 

Liner location risk and cost analysis model. Draft report, 
12:31754 (R;US) 

Liner location risk and cost analysis model. Appendices. Draft 
report, 12:31755 (R;US) 

RCRA (Resource Conservation and Recovery Act) guidance 
document land treatment. Technical report, 12:31781 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP), Resource 
Conservation and Recovery Act. Subtitle C - Hazardous 
Waste Management System Section 3001: identification and 
listing of hazardous waste. Rept. for 1980-1986, 12:31779 
(R;US) 

Information Retrieval 

How to Search the Hazardous-Waste Data Base. A User's 

Manual. Final report, 12:30700 (R;US) 
Land Pollution 

Potential for migration of hazardous wood-treating chemicals 
during land-treatment operations. Technical interim report, 
12:31756 (R;US) 

Regulations 

Resource Conservation and Recovery Act regulations affecting 

generators and transporters, 12:30702 (R;US) 
Risk Assessment 

A methodology for chemical hazards analysis at nuclear fuels 

reprocessing plants, 12:30193 (R;US) 
Toxicity 

Documentation for the development of toxicity and volume 
scores for the purpose of scheduling hazardous waste. 
Technical report 1981-85, 12:31780 (R;US) 

Underground Disposal 

Inventory of chemically toxic substances in final repositories 
for radioactive wastes and their release in the the 
environment, 12:31749 (R;CH;In German) 

Waste Disposal 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at 
George AFB, California. Final report, 12:31790 (R;US) 

Waste Management 

Plans, record keeping, variances, and demonstrations for 
hazardous-waste treatment, storage, and disposal facilities: 
guidance manual. Interim status requirements. Draft report 
for 1976-80, 12:31782 (R;US) 

RCRA (Resource Conservation and Recovery Act) final 
authorization guidance manual, 12:30701 (R;US) 

Standards applicable to owners and operators of hazardous- 
waste treatment, storage, and disposal facilities under RCRA 


HEAT PUMPS 
Design 


(Resource Conservation and Recovery Act), Subtitle C, 
Section 3004. Closure and postclosure: interim status 
standards (40 CFR 265, subpart G) (addendum). Rept. for 
1980-82, 12:31783 (R;US) 
Water Pollution 
Potential for migration of hazardous wood-treating chemicals 
during land-treatment operations. Technical interim report, 
12:31756 (R;US) 
HAZARDOUS MATERIALS SPILLS 
Protective Clothing 
Personal protective-equipment selection and use during 
episodic chemical releases: a review of current practices, 
12:31353 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT DISSIPATION 


See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 
THERMAL EFFLUENTS 


HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
Computer-Aided Design 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
Computerized Simulation 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
Contamination 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI;In Finnish) 
Heat Transfer 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
Hydraulics 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
Mass Transfer 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI;In Finnish) 
Materials 
Olivine: A cost-effective heat-exchange medium, 12:31452 
(BA;US) 
Materials Testing 
Development of slit-ring test method for ceramic tubes, 
12:30994 (R;US) 
Thermodynamics 
Numerical simulation of heat exchanger, 12:31013 (BA;US) 
HEAT FLOW 
Green Function 
Green’s function partitioning procedure applied to foil heat 
flux gages, 12:31396 (J;US) 
HEAT MIRRORS 
Technology Assessment 
Thick thermal barrier coatings, 12:31041 (RA;US) 
HEAT PUMPS 
See also GROUND SOURCE HEAT PUMPS 
Coefficient of Performance 
Development of advanced water-to-water heat pumps in the 
range of 200 to 5000 kW thermal output. Prestudy, 12:30830 
(R;SE) 
Design 
Feasibility analysis of reciprocating magnetic heat pumps. 
Semiannual status report, 2 July 1985-2 January 1986, 
12:30962 (R;US) 





HEAT PUMPS 
Ground Water 


Ground Water 
Groundwater as energy source of heat pump in district heating 
in Vieremae, Forssa, 12:31026 (R;FI;In Finnish) 
Indexes 
US heat pump research and development projects, 1976-1986, 
12:30966 (R;US) 
Performance 
Development of advanced water-to-water heat pumps in the 
range of 200 to 5000 kW thermal output. Prestudy, 12:30830 
(R;SE) 
Research Programs 
US heat pump research and development projects, 1976-1986, 
12:30966 (R;US) 
HEAT RECOVERY EQUIPMENT 
Evaluation 
Recovery of compost heat. Final report, 12:31007 (R;NO;In 
Norwegian) 
HEAT RESISTANT MATERIALS 
See also HEAT RESISTING ALLOYS 
Thermodynamics 
Thermodynamics of high-temperature materials. Annual report, 
1 October 1985-30 September 1986, 12:31149 (R;US) 
HEAT RESISTING ALLOYS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Corrosion Resistance 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
Ground Water 
Three-dimensional heat transfer in an aquifer. A simulation 
model, 12:30675 (R;FI;In Finnish) 
Mathematical Models 


Three-dimensional computation of thermal motion in large 
water volumes, 12:30678 (R;SE) 
Optimization 
Three-dimensional computation of thermal motion in large 
water volumes, 12:30678 (R;SE) 
HEAT TRANSFER 


See also CONVECTION 
Air Flow 
Heat transfer by convection at interior and exterior surfaces of 
building envelopes, 12:30974 (R;FI;In Finnish) 
Analytical Solution 
Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 
Computer Calculations 
Heat transfer through the building envelope. Example cases 2, 
12:30975 (R;FI;In Finnish) 
Computerized Simulation 
Three-dimensional heat transfer in an aquifer. A simulation 
model, 12:30675 (R;FI;In Finnish) 
Convection 
Heat transfer by convection at interior and exterior surfaces of 
building envelopes, 12:30974 (R;FI;In Finnish) 
Natural Convection 
Analytical and experimental investigation of natural convection 
heat transfer in vertical channels with a single obstruction, 
12:31404 (D;US) 
Numerical Solution 
Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 
Research Programs 
Government research and development summaries: Mechanical 
Project Briefs. Monthly report, 12:31340 (R;US) 
Solar Radiation 
Heat transfer by radiation at interior and exterior surfaces of 
building envelopes, 12:30973 (R;FI;In Finnish) 
Thermal Radiation 
Heat transfer through the building envelope. Example cases 2, 
12:30975 (R;FI;In Finnish) 
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Three-Dimensional Calculations 
Three-dimensional heat transfer in an aquifer. A simulation 
model, 12:30675 (R;FI;In Finnish) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATERS 
RF Systems 
Model for the coupling of tank and applicator circuits in a 
radio frequency dielectric heater, 12:30993 (R;GB) 
HEATING LOAD 
US multifamily building-prototype specifications. Topical 
report, March 1986-January 1987, 12:30968 (R;US) 
HEATING SYSTEMS 
Energy Efficiency 
Operation, maintenance, and energy management for 
residential buildings in Denmark: a sample program, 
12:30860 (RA;US) 
Measuring Methods 
Energy measurements in buildings. Instructions for measuring 
and reporting, 12:30964 (R;NO;In Norwegian) 
Retrofitting 
Alliance to Save Energy/Institute for Human Development 
low income heating system retrofit program, 12:30865 
(RA;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also BROOKHAVEN RHIC 
HHIRF ACCELERATOR 
JINR U-400 CYCLOTRON 
JINR Laboratory for Nuclear Reactions heavy ion cyclotrons, 
12:31474 (RA;SU;In Russian) 
Beam Dynamics 
Set-up for the electorn ring long confinement on the small 
radius in a heavy ion collective accelerator prototype, 
12:31492 (R;SU;In Russian) 
Beam Scanners 
A raster scanning power supply system for controlling 
relativistic heavy ion beams at the Bevalac Biomedical 
Facility, 12:31899 (R;US) 
Design 
Split coaxial RFQ linac for very heavy ion acceleration, 
12:31469 (RA;JP) 
Performance 
First beam test of the RFQ linac TALL, 12:31468 (RA;JP) 
Research Programs 
SIS/ESR - a heavy ion synchrotron and cooler facility at GSI, 
12:31463 (R;DE) 
Storage Rings 
SIS/ESR - a heavy ion synchrotron and cooler facility at GSI, 
12:31463 (R;DE) 
HEAVY ION FUSION REACTIONS 
Fission 
Recent advances in fusion-fission reactions, 12:32265 (BA;US) 
What can we learn about heavy ion fusion by studying fission 
angular distributions, 12:32266 (BA;US) 
Inelastic Scattering 
Higher-order coupling effects in low energy heavy-ion fusion 
reactions, 12:32256 (J;US) 


Effects of reaction channels in subbarrier fusion reactions, 
12:32249 (R;DK) 
Precompound-Nucleus Emission 
Recent advances in fusion-fission reactions, 12:32265 (BA;US) 
What can we learn about heavy ion fusion by studying fission 
angular distributions, 12:32266 (BA;US) 
HEAVY ION REACTIONS 


See also IRON 56 REACTIONS 
LANTHANUM 139 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
MAGNESIUM 24 REACTIONS 
NICKEL 58 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
URANIUM 238 REACTIONS 
XENON 132 REACTIONS 
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K* and K~ slope parameters as a signature for deconfinement 
at finite baryon density, 12:32178 (J;US) 
Coulomb Scattering 
Elastic collisions of heavy ions at intermediate energies, 
12:32236 (R;DE) 
Nuclear Reaction Kinetics 
Heavy ion collisions at high energy: theoretical aspects, 
12:32237 (RA;FR;In French) 
Relativistic Range 
Heavy ion collisions at high energy: theoretical aspects, 
12:32237 (RA;FR;In French) 
Thermal Equilibrium 
Hot nuclei, 12:32218 (RA;FR;In French) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
IAEA 
Text of the Agreement of 14 October 1981 between Argentina 
and the Agency for the application of safeguards to heavy 
water supplied from the Union of Soviet Socialist Republics, 
12:30221 (R;XA) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HEAVY WATER PLANTS 
IAEA 
Text of the Agreement of 14 October 1981 between Argentina 
and the Agency for the application of safeguards in relation 
to the heavy water production plant at Arroyito, 12:30220 
(R;XA) 
HEBER GEOTHERMAL FIELD 
Geothermal Power Plants 
Heber Binary Project status of plant operations and testing, 
12:30393 (RA;US) 
HELA CELLS 
DNA Repair 
Effects of alkylating carcinogens on human tumor cells in 
culture, 12:32002 (RA;US) 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELICAL ROTARY SCREW EXPANDER 
Performance Testing 
Test and demonstration of a 1-MW wellhead generator: helical 
screw expander power plant, Model 76-1, 12:30408 (RA;US) 


Atom-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Diffusion 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
Ecological Concentration 
Near-surface helium anomalies associated with faults and gas 
accumulations in western Pennsylvania, 12:30098 (RA;US) 
Molecule-Molecule Collisions 
Fractal behavior in classical collisional energy transfer, 
12:32110 (R;US) 
Oscillator Strengths 
Comment on "Molecular description of two-electron atoms”, 
12:32135 (J;US) 
X-Ray Spectra 
Excitation of helium resonance lines in solar flares, 12:32057 
(R;US) 
HELIUM 3 REACTIONS 
Breakup Reactions 
Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 


Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 
Quasi-Fission 
Complex fragment emission sources characterized by linear 
momentum transfer measurements, 12:32233 (BA;US) 


HELIUM 3 TARGET 
Helium 3 Reactions 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 
Pion Minus Reactions 
Observation of eta-meson production in the reaction 
am +%He-eta+t, 12:32204 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Helium 3 Reactions 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 
Neutron Reactions 
Effects of center-of-mass motion in the resonating-group 
theory of romann-+a scattering, 12:32255 (J;US) 
HELIUM 6 
Hypernuclei 
AA hypernuclei and the AA interaction, 12:32259 (J;NL) 
HELIUM IONS 
Biological Radiation Effects 
SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 
Ton-Atom Collisions 
Electron capture across a nuclear resonance in the strong 
potential Born approximation, 12:32120 (R;DE) 
HEMOGLOBIN 
Molecular Structure 
Differential polarization imaging microscopy, 12:31851 
(RA;US) 
HEPTANE 
Flame Propagation 
Velocity profiles in laminar diffusion flames, 12:31333 (R;US) 
HERBICIDES 
Biological Effects 
Phenoxy herbicides and chlorophenols as risk factors for soft 
tissue sarcoma and non-Hodgkin's lymphoma, 12:32009 
(J;US) 
Health Hazards 
Phenoxy herbicides and chlorophenols as risk factors for soft 
tissue sarcoma and non-Hodgkin's lymphoma, 12:32009 
(J;US) 
HETEROGENEOUS REACTOR CORES 
Criticality 
Experimental study of large scale axially heterogeneous 
LMFBR core at FCA, (6). Radial nuclear characteristics 
measurement on FCA assembly XIII-1 and their analysis, 
12:30510 (R;JP;In Japanese) 
HFR REACTOR 
Reactor Operation 
1984 operation of the high flux reactor: Multiannual 
programme of the Joint Research Centre, 1984-1987, 
12:30548 (R;XC) 
HHIRF 
See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 
Modifications 
The Holifield Heavy Ion Research Facility, 12:31462 (R;US) 
Operation 
The Holifield Heavy Ion Research Facility, 12:31462 (R;US) 
HIGGS BOSONS 
Experiment Planning 
Probing the W-Z-Higgs sector of electroweak gauge theories 
at the superconducting super collider, 12:32171 (R;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Inner space/outer space - the interface between cosmology and 
particle physics, 12:32102 (B;US) 
Research Programs 
Research accomplishments in particle physics: Research 
progress report, July 16, 1986 to July 15, 1987, 12:32151 
(R;US) 
Theoretical particle physics: [Task D]: Technical progress 
report, July 15, 1986-April 30, 1987, 12:32182 (R;US) 





iGH ENERGY PHYSICS 
Research Programs 


Theoretical particle physics: [Task B]: Technical progress 
report, May 1986-May 1987, 12:32183 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 

A sensitivity study of brine transport into a borehole 
containing a commercial high-level wastes canister, 12:30133 
(R;US) 

Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 

Critical parameters for a high-level waste repository: Volume 
2, Tuff, 12:30166 (R;US) 

Rhode Island crystalline repository project: Technical progress 
report, 1984-1986, 12:30140 (R;US) 

Siting high-level nuclear waste repositories: A progress report 
for Rhode Island, 12:30139 (R;US) 

Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 

Radioactive Waste Management 
Single-shell tank waste characterization plan, 12:30169 (R;US) 
Radioactive Waste Processing 
Leaching behavior of simulated high-level waste glass in 
flowing water, 12:30154 (R;JP;In Japanese) 
Solidification 
Basic corrosion mechanisms of HLW glasses, 12:31158 (R;FR) 
HIGHLY ENRICHED URANIUM 
80 - 100 per cent. 
Conversion 

Reduced enrichment fuelling of research reactors, 12:30563 

(R;MY) 
Nuclear Fuels 

Reduced enrichment fuelling of research reactors, 12:30563 
(R;MY) 

HIGH-VOLTAGE PULSE GENERATORS 
Capacitive Energy Storage Equipment 

Tests of an explosive-driven coaxial generator, 12:31442 

(BA;US) 
Explosions 

Tests of an explosive-driven coaxial generator, 12:31442 

(BA;US) 
Measuring Methods 

Tests of an explosive-driven coaxial generator, 12:31442 

(BA;US) 
Performance 

Tests of an explosive-driven coaxial generator, 12:31442 

(BA;US) 
Plasma Switches 

Multimegampere operation of plasma compression opening 

switches in planar geometry, 12:31443 (BA;US) 
Switches 
Photoconductive pulse power switches: A review, 12:31441 
(BA;US) 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 
HOLMIUM 149 
Delayed Protons 

Particle decay studies at or near closed shells, 12:32224 

(BA;US) 
Energy Levels 

Particle decay studies at or near closed shells, 12:32224 

(BA;US) 
HOLMIUM 165 TARGET 
Iron 56 Reactions 

Excitation energy division in the 9 MeV/nucleon /sup 

56/Fe+-/sup 165/Ho reaction, 12:32227 (J;NL) 
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HONDURAS 
Geothermal Resources 
Geology of the Azacualpa geothermal site, Departamento de 
Comayagua Honduras, Central America: Field report, 
12:30369 (R;US;In English and Spanish) 
HOPPERS 
Automation 
Horizontal strata bunker automation, 12:29991 (R;GB) 
Control Systems 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Design 
Horizontal strata bunker automation, 12:29991 (R;GB) 
Loading 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Operation 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Power Supplies 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Remote Control 
Horizontal strata bunker automation, 12:29991 (R;GB) 
Specifications 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
HORIZONTAL AXIS TURBINES 
Aerodynamics 
Loads on stall regulated wind mills, 12:30433 (R;DK;In 
Danish) 
Control Systems 
Optimal multivariable control of a wind turbine with variable 
speed, 12:30431 (R;NL) 
Electric Generators 
Development and testing of vortex generators for small 
horizontal axis wind turbines, 12:30428 (R;US) 
Performance Testing 
Wind turbine test Micon 55 kW, 12:30432 (R;DK) 
Wind Loads 
Loads on stall regulated wind mills, 12:30433 (R;DK;In 
Danish) 
HORMONES 
Biochemical Reaction Kinetics 
Role of extracellular matrix and hormones in modulation of 
tissue specific function in COMMA-1-D, in a mouse 
mammary epithelial cell line, 12:31837 (RA;US) 
HOSPITALS 
Energy Conservation 
Energy shared savings arrangements: An analysis of the 
financial and contractual implications for hospitals: Final 
technical report, 12:30943 (R;US) 
Financing 
Energy shared savings arrangements: An analysis of the 
financial and contractual implications for hospitals: Final 
technical report, 12:30943 (R;US) 
HOT GAS CLEANUP 
Coordinated Research Programs 
US/India co-operative coal conversion program, 12:29895 
(BA;GB) 
Cyclone Separators 
The low-turbulence/high-efficiency cyclone separator 
program: Final report, 12:30468 (R;US) 
Inhibition 
The low-turbulence/high-efficiency cyclone separator 
program: Final report, 12:30468 (R;US) 
Research 
Coal research in the United States, 12:29891 (BA;GB) 
HOT PLASMA 
Equilibrium 
Experimental observation of the hot-electron equilibrium in a 
minimum-B mirror plasma, 12:32341 (J;US) 
Implosions 
Imploding plasmas driven by high-explosive flux compression 
generators, 12:32344 (BA;US) 
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Plasma Diagnostics 

Imploding plasmas driven by high-explosive flux compression 

generators, 12:32344 (BA;US) 
X-Ray Spectra 

Imploding plasmas driven by high-explosive flux compression 

generators, 12:32344 (BA;US) 
HOT SPRINGS 
Resource Assessment 

Geology of the Azacualpa geothermal site, Departamento de 
Comayagua Honduras, Central America: Field report, 
12:30369 (R;US;In English and Spanish) 

HOT-DRY-ROCK SYSTEMS 
Hydraulic Fracturing 
A new method for determining dominant fluid flow paths 
during hydraulic fracturing, 12:30413 (R;US) 
Microearthquakes 
Stress control of seismicity patterns observed during hydraulic 
fracturing experiments at the Fenton Hill hot dry rock 
geothermal energy site, New Mexico, 12:30414 (R;US) 
HOUSEHOLDS 
Energy Consumption 

Costs and profitability of regional distribution of natural gas, 
12:30110 (R;FI;In Finnish) 

REEPS overview and status, 12:30795 (RA;US) 

Total energy consumption by households. A model for 
calculating the direct and indirect energy consumption of 
households in 1981, 12:30956 (R;FI;In Finnish) 

Fuel Substitution 

Substitution between oil, gas, solid fuels and electricity in 

U.K., German and French households, 12:30832 (R;NO) 
Load Analysis 

Effects of weatherization on loads of selected PURPA metered 
residences: Weather normalization methodology for the 
retrofit study, 12:30836 (R;US) 

HOUSES 
Control Systems 

Evaluation of single-board microcontroller suitable for rapid 

prototyping, 12:32419 (R;US) 


Two energy conserving demonstration house case histories, 
12:30889 (RA;US) 
Energy Analysis 
Methodology and assumptions for evaluating heating and 
cooling energy requirements in new single-family residential 
buildings: Technical support document for the PEAR 
[Program for Energy Analysis of Residences] 
microcomputer program, 12:30957 (R;US) 
Energy Audits 
Comparison of actual energy savings with audit predictions for 
homes in the north central region of the USA, 12:30747 
(J;GB) 
Home energy rating systems: An analysis of a voluntary 
demand-side management program, 12:30961 (R;US) 
Energy Conservation 
High energy performance label in the context of French 
energy policy for new buildings, 12:30873 (RA;US) 
Living in highly insulated buildings, 12:30949 (R;GB) 
Energy Consumption 
Energy calculation slide rules for single-family houses, 
12:30892 (RA;US) 
Energy Efficiency 
Investing in energy efficiency: 1. Appraisal techniques and 
assumptions. Information paper, 12:30686 (R;GB) 
Investing in energy efficiency: 2. Existing housing. Information 
paper, 12:30687 (R;GB) 
Energy Management 
Home energy rating systems: An analysis of a voluntary 
demand-side management program, 12:30961 (R;US) 
Indoor Air Pollution 
BPA radon field monitoring study, 12:31690 (RA;US) 
Insolation 
Integration of energetic data in town planning documents, 
12:30351 (R;FR;In French) 
Life-Cycle Cost 
Impact of life-cycle costing on Navy family-housing 
acquisition. Master's thesis, 12:30829 (R;US) 


HUMBOLDT BAY REACTOR 
Reactor Decommissioning 


Solar Heating 
Influence of differently orientated conservatories on the heat 
energy consumption of one-family-houses - comparative 
measurements with twin-houses under natural climatic 
conditions, 12:30353 (RA;US) 
Space Heating 
Measured heating performance of new, low-energy homes: 
updated results from the BECA-A database, 12:30874 
(RA;US) 
Space HVAC Systems 
Criteria for mechanical energy saving retrofit options for 
single-family residences, 12:30869 (RA;US) 
Thermal Efficiency 
Dynamic test method for the thermal performance of small 
houses: model set-up, test design, measurements, parameter 
estimation and simulation, 12:30888 (RA;US) 
Thermal Insulation 
Living in highly insulated buildings, 12:30949 (R;GB) 
The use of fluorocarbons in rigid foam insulation: Issue paper, 
12:30948 (R;US) 
Weatherization 
Criteria for mechanical energy saving retrofit options for 
single-family residences, 12:30869 (RA;US) 
HTGR TYPE REACTORS 
See also VHTR REACTOR 
Control Rooms 
Safety characteristics of the modular high temperature gas- 
cooled reactor, 12:30650 (BA;US) 
Design 
Safety characteristics of the modular high temperature gas- 
cooled reactor, 12:30650 (BA;US) 
District Heating 
EVA II/ADAM II pilot plant - construction and operation, 
12:30506 (R;DE;In German) 
Process Heat 
EVA II/ADAM II pilot plant - construction and operation, 
12:30506 (R;DE;In German) 
Reactor Safety 
Safety characteristics of the modular high temperature gas- 
cooled reactor, 12:30650 (BA;US) 
Reactor Shutdown 
Safety characteristics of the modular high temperature gas- 
cooled reactor, 12:30650 (BA;US) 
HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Disease Incidence 
Residual confounding in follow-up studies with time dependent 
doses, 12:31954 (J;US) 
Radiation Doses 
Determination of internal exposure of the RSFSR population 
by U and Th isotope alpha particles, 12:32286 (RA;DD;In 
Russian) 
Morbidity and mortality risk estimators for quantal effects of 
large radiation doses, 12:31975 (BA;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMBOLDT BAY REACTOR 
Eureka, California, USA 
Environmental Impact Statements 
Final environmental statement for decommissioning Humboldt 
Bay Power Plant, Unit No. 3 (Docket No. 50-133), 12:30608 
(R;US) 
Reactor Decommissioning 
Final environmental statement for decommissioning Humboldt 
Bay Power Plant, Unit No. 3 (Docket No. 50-133), 12:30608 
(R;US) 





HUMBOLDT BAY REACTOR 
Spent Fuel Storage 


Spent Fuel Storage 
Final environmental statement for decommissioning Humboldt 
Bay Power Plant, Unit No. 3 (Docket No. 50-133), 12:30608 


Hydrodynamics of a vertical hydraulic fracture, 12:32047 
(R;US) 
Seismic Effects 
Stress control of seismicity patterns observed during hydraulic 
fracturing experiments at the Fenton Hill hot dry rock 
geothermal energy site, New Mexico, 12:30414 (R;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TRANSPORT 
Waste Water 
Solubility of coal ash in water, 12:30028 (R;FI;In Finnish) 
HYDRIDES 
See also ALUMINIUM HYDRIDES 
BERYLLIUM HYDRIDES 
BORON HYDRIDES 
LITHIUM HYDRIDES 
MAGNESIUM HYDRIDES 
SILANES 
SODIUM HYDRIDES 


Molecular Structure 
Covered clusters: the composition of hydrogenated iron and 
nickel clusters, 12:31256 (J;US) 
HYDROCARBONS 


See alto ALKENES 
ANTHRACENE 
AZULENE 
BENZENE 
BENZOPYRENE 
CHR YSENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TOLUENE 


Air Pollution Control 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 
Chemical Reaction Kinetics 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
Combustion Kinetics 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
Combustion Products 
Examination of mechanisms and fuel-molecular effects on soot 
formation. Annual report, 15 November 1985-14 November 
1986, 12:31326 (R;US) 
Influence of alkaline-earth additives on soot and hydroxyl 
radicals in diffusion flames, 12:31327 (R;US) 
Ionization 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
Mass Spectroscopy 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
Pyrolysis 
Examination of mechanisms and fuel-molecular effects on soot 
formation. Annual report, 15 November 1985-14 November 
1986, 12:31326 (R;US) 
Yields 
Immobilization of the algae botryococcus braunii in alginate 
gel and in polyurethane foam. Influence on the 
photosynthetic capacity and the hydrocarbon production, 
12:30260 (R;FR;In French) 
HYDROCHLORIC ACID 
Reaction Heat 
Heats of reaction of Cp*(PMes)Ir(R)(H) (R = CeHs, CeHis, 
and H) with HCl, CCl,, CBrs, and CHsI. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 
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HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Finite Difference Method 

Lagrangian fractional step method for the incompressible 
Navier—Stokes equations on a periodic domain, 12:32146 
(J;US) 

HYDROELECTRIC POWER 
Control 
Regulation power production with hydro-power plant chain. A 
short-term scheduling model, 12:30291 (R;FI;In Finnish) 
Energy Policy 
Plans for coal use in Malaysia, 12:30045 (BA;GB) 
Energy Source Development 

Evaluation of ornithological preservation interests and the 
consequences of possible power development in the Indre 
Visten (Nordland, Norway), 12:31778 (R;NO;In Norwegian) 

Evaluation of ornithological preservation interests and birdlife 
consequences by possible hydroelectric power development 
in the Rauma/Ulvaaa (Moere og Romsdal, Norway), 
12:31777 (R;NO;In Norwegian) 

Fishing biological studies in the Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the upper parts 
of the Stjoerdalsvassdraget in connection with a planned 
hydroelectric power development (Nord-Troendelag, 
Norway), 12:31787 (R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31786 
(R;NO;In Norwegian) 

Environmental Effects 

Evaluation of ornithological preservation interests and the 
consequences of possible power development in the Indre 
Visten (Nordland, Norway), 12:31778 (R;NO;In Norwegian) 

Fishing biological studies in the Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31786 
(R;NO;In Norwegian) 

Environmental Impacts 

Evaluation of ornithological preservation interests and birdlife 
consequences by possible hydroelectric power development 
in the Rauma/Ulvaaa (Moere og Romsdal, Norway), 
12:31777 (R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the upper parts 
of the Stjoerdalsvassdraget in connection with a planned 
hydroelectric power development (Nord-Troendelag, 
Norway), 12:31787 (R;NO;In Norwegian) 

HYDROELECTRIC POWER PLANTS 
Mathematical Models 

Regulation power production with hydro-power plant chain. A 

short-term scheduling model, 12:30291 (R;FI;In Finnish) 
Mitigation 

Resident fish activities: Annual report, Fiscal year 1986, 

12:30292 (R;US) 
Water Reservoirs 
Regulation power production with hydro-power plant chain. A 
short-term scheduling model, 12:30291 (R;FI;In Finnish) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Solvent Properties 

Analytical applications of superacid dissolution of actinide and 

lanthanide substrates (HF-SbFs), 12:31199 (R;US) 
HYDROGEN 
C Codes 

Hydrogen-combustion analyses of large-scale tests, 12:30638 

(BA;US) 
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Chemical Reaction Kinetics 
Analysis of hydrogen production during a BWR6 core heatup 
transient, 12:30637 (BA;US) 
Hydrogen generation during fuel-coolant interactions, 12:30547 
(R;US) 
Chemisorption 
Effect of silica support on Ru-Cu cluster morphology as 
determined by catalytic activity, 12:31255 (J;US) 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
Combustion 
Gaseous fuel premixed flames: development of OH and H 
radicals concentrations measurement by IR and EPR 
spectroscopic techniques, 12:31332 (R;FR;In French) 
Combustion Kinetics 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 12:30639 (BA;US) 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 
Computerized Simulation 
HECTR analyses of large-scale premixed hydrogen 
combustion experiments, 12:30639 (BA;US) 
Hydrogen-combustion analyses of large-scale tests, 12:30638 
(BA;US) 
Diffusion 
Finite-difference program for hydrogen diffusion, 12:31100 


Double-resonance laser-ionization spectroscopy of molecular 
hydrogen in the region of the second dissociation limit, 
12:31309 (J;US) 

H Codes 

HECTR analyses of large-scale premixed hydrogen 

combustion experiments, 12:30639 (BA;US) 
Molecule-Molecule Collisions 

Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 

Molten Metal-Water Reactions 

Hydrogen generation during fuel-coolant interactions, 12:30547 
(R;US) 

Pulse Combustion 

Hydrogen-combustion analyses of large-scale tests, 12:30638 

(BA;US) 
Spectroscopy 

Double-resonance laser-ionization spectroscopy of molecular 
hydrogen in the region of the second dissociation limit, 
12:31309 (J;US) 

HYDROGEN 1 MINUS BEAMS 
Beam Optics 

The Argonne beamline-B telescope control system: A study of 

adaptability, 12:31529 (R;US) 
Beam Production 

An optically pumped polarized ion source for LAMPF, 

12:31530 (R;US) 
HYDROGEN 1 TARGET 
Pion Plus Reactions 

A-dependence of eta-meson inclusive production at 10.5 

Gev/c, 12:32161 (R;SU) 
Proton Reactions 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS 


See also DEUTERIUM COMPOUNDS 
HYDRIDES 
HYDROGEN SULFIDES 
WATER 


Chemical Reactions 
Concerning the mechanism of formation of oxygen difluoride, 
12:31275 (J;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 


HYDROTHERMAL SYSTEMS 


HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Oscillator Strengths 
Comment on "Molecular description of two-electron atoms”, 
12:32135 (J;US) 
Photoionization 
Observation of motional-field-induced ripples in the 
photodetachment cross section of H~, 12:32131 (J;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Ton-Atom Collisions 
Electron capture across a nuclear resonance in the strong 
potential Born approximation, 12:32120 (R;DE) 
HYDROGEN METERS 
Optical sensing of chemically induced strains, 12:31206 (R;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN PRODUCTION 
Biophotolysis 
Biological photosystems stabilization and immobilization. 
Application to hydrogen production through water 
biophotolysis, 12:30257 (R;FR;In French) 
Electrolysis 
Problem for decrease and evolution of oxygen on 
phthalocyanine type materials by methods of cyclic 
voltametry - turning disk and impulsions: problem 
concerning water electrolysis, 12:30256 (R;FR;In French) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Removal 
Facilitated transport of carbon dioxide and hydrogen sulfide in 
ion exchange membranes, 12:30102 (D;US) 
HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 
Code number 1.12 
Immobilized Enzymes 
Biological photosystems stabilization and immobilization. 
Application to hydrogen production through water 
biophotolysis, 12:30257 (R;FR;In French) 
HYDROGENATION 
Catalysts 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
Influence of hydrogen and specific catalysts on the production 
of synthetic liquid fuels, 12:29912 (RA;GB) 
HYDROLOGY 
Hydrogeological and hydrogeochemical investigations in 
boreholes. Final report, 12:31814 (R;CH) 
Remote Sensing 
Adaptation of multisource remotely sensed data for hydrologic 
modeling, 12:32022 (RA;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also VAPOR-DOMINATED SYSTEMS 
Geology 
Geology and geothermal resource potential of Mt. Adams 
volcano, Washington, 12:30373 (RA;US) 
Geothermal Exploration 
Geology and geothermal resource potential of Mt. Adams 
volcano, Washington, 12:30373 (RA;US) 
Geothermometry 
Tracking thermal fronts with temperature-sensitive, chemically 
reactive tracers, 12:30377 (R;US) 
Mathematical Models 
Reservoir studies of the Seltjarnarnes geothermal field, Iceland, 
12:30374 (R;US) 





HYDROTHERMAL SYSTEMS 
Performance 


Performance 
Reservoir studies of the Seltjarnarnes geothermal field, Iceland, 
12:30374 (R;US) 
Resource Potential 
Geology and geothermal resource potential of Mt. Adams 
volcano, Washington, 12:30373 (RA;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 
Diffusion 
Production of strand breaks in DNA by water radicals: a 
theoretical study, 12:31929 (RA;US) 
Stereochemical model for the reactions of DNA with the 
hydroxyl radical, 12:31930 (RA;US) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Neutron Separation Energy 
AA hypernuclei and the AA interaction, 12:32259 (J;NL) 


IAEA 
Recommendations 

Application of international recommendations to the national 
legislation of the GDR concerning the stipulation of internal 
radiation dose limits, 12:32283 (RA;DD;In German) 

IAEA SAFEGUARDS 
IAEA Agreements 

Text of the Agreement of 6 September 1978 between 
Liechtenstein and the Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30203 (R;XA) 

Text of the Agreement of 14 January 1980 between Senegal 
and the Agency for the application of safeguards in 
connection with the Treaty on the Non-Proliferation of 
Nuclear Weapons, 12:30204 (R;XA) 

Text of the Agreement of 8 August 1978 between Gambia and 
the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear 
Weapons, 12:30205 (R;XA) 

Text of the Agreement of 12 July 1973 between Costa Rica 
and the Agency for the application of safeguards in 
connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America and the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30206 (R;XA) 

Text of the Agreement of 22 February 1978 between Paraguay 
and the Agency for the application of safeguards in 
connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America and the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30207 (R;XA) 

Text of the Agreement of 5 May 1980 between the Agency 
and Cuba relating to the application of safeguards in 
connection with the supply of a nuclear power plant, 
12:30209 (R;XA) 

Text of the Agreement of 8 July 1980 between the Libyan 
Arab Jamahiriya and the Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30210 (R;XA) 

Text of the Agreement of 14 July 1980 between Indonesia and 
the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear 
Weapons, 12:30211 (R;XA) 

Text of the Agreement of 18 November 1977 between the 
United States of America and the Agency for the application 
of safeguards in the United States of America, 12:30214 
(R;XA) 
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Text of the Agreement of 27 July 1978 between France, the 
European Atomic Energy Community and the International 
Atomic Energy Agency for the application of safeguards in 
France, 12:30215 (R;XA) 

Text of the Agreement of 1 April 1981 between Spain and the 
Agency for the application of safeguards relating to four 
nuclear facilities, 12:30216 (R;XA) 

Text of the Agreement of 1 April 1981 between Spain and the 
Agency for the application of safeguards relating to the 
Vandellos nuclear power plant, 12:30515 (R;XA) 

Text of the Agreement of 12 June 1981 between Viet Nam and 
the Agency relating to the application of safeguards in 
connection with the supply of nuclear fuel for the Da Lat 
research reactor, 12:30217 (R;XA) 

Text of the Agreement of 15 July 1981 between Argentina and 
the Agency for the application of safeguards in connection 
with contracts concluded between the Comision Nacional de 
Energia Atomica Argentina and the Kraftwerk Union AG 
(Federal Republic of Germany) for the supply of the Atucha 
II nuclear power plant, 12:30218 (R;XA) 

Text of the Agreement between Turkey and the Agency for 
the application of safeguards in connection with the Treaty 
on the Non-Proliferation of Nuclear Weapons, 12:30219 
(R;XA) 

Text of the Agreement of 14 October 1981 between Argentina 
and the Agency for the application of safeguards in relation 
to the heavy water production plant at Arroyito, 12:30220 
(R;XA) 

Text of the Agreement of 14 October 1981 between Argentina 
and the Agency for the application of safeguards to heavy 
water supplied from the Union of Soviet Socialist Republics, 
12:30221 (R;XA) 

Text of the Agreement of 25 September 1980 between Cuba 
and the Agency for the application of safeguards in 
connection with the supply of a nuclear research reactor 
from the Union of Soviet Socialist Republics, 12:30222 
(R;XA) 

Text of the Agreement of 20 July 1978 between Guatemala 
and the Agency for the application of safeguards in 
connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America and the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30223 (R;XA) 

Text of the Agreement of 23 June 1978 between Venezuela 
and the Agency for the application of safeguards in 
connection with the Treaty for the Prohibition of Nuclear 
Weapons in Latin America and the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30224 (R;XA) 

Text of the Agreement between Bangladesh and the Agency 
for the application of safeguards in connection with the 
Treaty on the Non-Proliferation of Nuclear Weapons, 
12:30225 (R;XA) 

Text of the Agreement between Egypt and the Agency for the 
application of safeguards in connection with the Treaty on 
the Non-Proliferation of Nuclear Weapons, 12:30226 (R;XA) 

Text of the Agreement of 8 July 1982 between Argentina and 
the Agency for the application of safeguards in connection 
with the supply of nuclear material from the Union of Soviet 
Socialist Republics, 12:30227 (R;XA) 

Text of the Agreement of 22 September 1982 between Chile 
and the Agency for the application of safeguards in 
connection with the supply of nuclear material from the 
United Kingdom of Great Britain and Northern Ireland, 
12:30228 (R;XA) 

Text of the Agreement of 9 June 1982 between the Federal 
Republic of Germany, Spain and the Agency for the 
application of safeguards in connection with the Agreement 
between the Governments on co-operation in the field of the 
utilization of nuclear energy for peaceful purposes of 5 
December 1978, 12:30229 (R;XA) 

Text of the Agreement between Colombia and the Agency for 
the application of safeguards in connection with the Treaty 
for the Prohibition of Nuclear Weapons in Latin America, 
12:30230 (R;XA) 

Text of the Agreement between the Ivory Coast and the 
International Atomic Energy Agency for the application of 
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safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30233 (R;XA) 

Text of the Agreement of 7 October 1983 between Cuba and 
the Agency for the application of safeguards in connection 
with the supply of a zero-power nuclear reactor from the 
Hungarian People’s Republic, 12:30234 (R;XA) 

Text of the Agreement of 13 October 1983 between Papua 
New Guinea and the Agency for the application of 
safeguards in connection with the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30235 (R;XA) 

Text of the Agreement between Panama and the Agency for 
the application of safeguards in connection with the Treaty 
for the Prohibition of Nuclear Weapons in Latin America, 
12:30238 (R;XA) 

Text of the Agreement of 13 April 1984 between Nauru and 
the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear 
Weapons, 12:30239 (R;XA) 

Text of the Agreement of 5 July 1980 between Sri Lanka and 
the Agency for the application of safeguards in connection 
with the Treaty on the Non-Proliferation of Nuclear 
Weapons, 12:30240 (R;XA) 

Text of the Agreement of 21 February 1985 between the 
Union of Soviet Socialist Republics and the Agency for the 
application of safeguards in the Union of Soviet Socialist 
Republics, 12:30243 (R;XA) 

Texts of the instruments connected with the Agency's 
assistance to Poland in furthering projects by the supply of 
materials, 12:30212 (R;XA) 

I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBR-1 
See IFR REACTOR 
ICE 
See also ICE CAPS 
Production 

Renewable energy resources field testing: application review 
for field test No. 6: photovoltaic/diesel powered ice making 
plant at Wadi El Raiyan. Final report, 12:30331 (R;US) 

Water Pollution 

Effect of pollutants from snow and ice on quality of water 
from urban drainage basins. Technical report, 12:31804 
(R;US) 

ICE CAPS 
Remote Sensing 

Ice sheet topography and internal characteristics from 

microwave and radar measurements, 12:32023 (RA;US) 
ICELAND 
Geothermal Fields 

Reservoir studies of the Seltjarnarnes geothermal field, Iceland, 

12:30374 (R;US) 
ICR HEATING 
Experiment Planning 

[Theoretical and numerical studies in magnetic fusion: Progress 

report], 12:32325 (R;US) 
ICRP 


Recommendations 
Application of international recommendations to the national 
legislation of the GDR concerning the stipulation of internal 
radiation dose limits, 12:32283 (RA;DD;In German) 
IDAHO 
Geothermal Resources 
Geothermal resources in the pacific northwest, 12:30368 
(RA;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Monitoring 
1986 environmental monitoring program report for the Idaho 
National Engineering Laboratory Site, 12:31775 (R;US) 
IFR REACTOR 


Fuel Assemblies 
Benchmark physics tests in the metallic-fuelled assembly 
ZPPR-15, 12:30575 (R;US) 
Reactor Physics 
Benchmark physics tests in the metallic-fuelled assembly 
ZPPR-15, 12:30575 (R;US) 


IGT WASTE PROCESS 
See BIOGAS PROCESS 


Heat Transfer 
The Subseabed Disposal Program In Situ Heat Transfer 
Experiment (ISHTE): Final design report, 12:30176 (R;US) 
Shear Properties 
The Subseabed Disposal Program In Situ Heat Transfer 
Experiment (ISHTE): Final design report, 12:30176 (R;US) 
Swelling 
Swelling thermodynamics of the systems water-bentonite, 
water-metabentonite and water-illite, 12:30165 (R;CH;In 
French) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGES 
Mathematical Models 
Establishment of a hypsometric model from diachronic analysis 
of three SPOT simulations, 12:31793 (RA;US;FR) 
IMIDES 
Physical Radiation Effects 
Spectroscopic comparison of effects of electron radiation on 
mechanical properties of two polyimides, 12:31163 (R;US) 
IMMUNOGLOBULINS 
Fluorescence Spectroscopy 
Fiber-optic chemical sensors for competitive binding 
fluoroimmunoassay, 12:31212 (J;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Environmental Effects 
Air pollution from incineration plant in Gjoevik, 12:31029 
(R;NO;In Norwegian) 
Waste-Technology-Environment A state-of-the art report, 
12:31031 (R;SE;In Swedish) 
INCOLOY 800 
Thermal Fatigue 
Thermal fatigue of stainless steel, 12:31109 (R;US) 
INCOMPLETE FUSION REACTIONS 
What can we learn about heavy ion fusion by studying fission 
angular distributions, 12:32266 (BA;US) 
INCONEL 718 
Vacuum Melting 
Plasma studies in vacuum arc remelting, 12:31108 (R;US) 
INDIA 
Coal Mines 
Mine fires in Indian coalfields, 12:30047 (BA;GB) 
Coal Preparation 
Coal technology development activities in India, 12:29892 
(BA;GB) 
Indian coal industry: an overview, 12:30005 (BA;GB) 
Energy Conservation 
Improving energy resources management in India: approaches 
and issues, 12:30741 (RA;US) 
International Cooperation 
US/India co-operative coal conversion program, 12:29895 
(BA;GB) 
US/India co-operative biomass conversion program, 12:30269 
(BA;GB) 
Research Programs 
Coal technology development activities in India, 12:29892 
(BA;GB) 
Surface Mining 
Indian coal industry: an overview, 12:30005 (BA;GB) 
Newer mining technology and plans for increased use of lignite 
in India, 12:30007 (BA;GB) 
Underground Mining 
Indian coal industry: an overview, 12:30005 (BA;GB) 
INDIUM 
Noise 
Role of temperature in sample-to-sample comparisons of the 
1/f noise of metal films, 12:31114 (J;US) 





INDIUM ARSENIDES 
Phonons 


INDIUM ARSENIDES 
Phonons 
Imaging of acoustic phonon stop bands in superlattices, 
12:31174 (J;US) 
INDIUM OXIDES 
Films 
Low-reflective transparent conducting films of indium oxide by 
vacuum evaporation and their application to amorphous 
silicon solar cells, 12:30308 (R;US) 
INDOLES 
Hydrogenation 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 
INDONESIA 
Coal Mining 
Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 
Coal Reserves 
Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 
Energy Policy 
Implementation of coal development programs and the future 
role of Indonesia as a potential coal supplier in the southwest 
Pacific region, 12:30043 (BA;GB) 
INDOOR AIR POLLUTION 
Radiation Monitoring 
Use of vehicle-mounted radiological equipment in the diagnosis 
of houses with elevated levels of radon and its short-lived 
progeny, 12:31689 (R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PARKS 
Geothermal Heating 
College Industrial Park: An innovative approach to energy 
conservation through the use of geothermal energy, 12:30378 
(R;US) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COKING PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 


PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 
Combustion Control 
Automation of a domestic fuel fired grate boiler. Part 2, 
12:31450 (R;FI;In Finnish) 
Energy Consumption 
Automation of a domestic fuel fired grate boiler. Part 2, 
12:31450 (R;FI;In Finnish) 
Waste Heat 
Thermal infrared imagery from helicopter for heat loss 
calculations in industrial plants, 12:30952 (RA;FR) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 
See also AGRICULTURE 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FISHING INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
PETROLEUM INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 
WOOD PRODUCTS INDUSTRY 


Burners 
Methods for estimating stack heights, 12:31446 (R;NO;In 
Norwegian) 
Energy Conservation 
Conservation projection, 12:30735 (R;US) 
Public investment in commercial/industrial conservation: some 
approaches considered by Seattle, 12:31017 (RA;US) 
Review of the Energy Advisory Service and Energy 
Conservation Loans, 12:30746 (R;NZ) 
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Energy Consumption 
Electrified industrial processes - new applications 1986, 
12:30998 (R;FI;In Finnish) 
Energy Shortages 
Environmental and socioeconomic consequences of a shortage 
in installed generating capacity, 12:30774 (RA;US) 
Shortage costs: results of empirical studies, 12:30773 (RA;US) 
Power Demand 
INDEPTH summary and project overview, 12:30800 (RA;US) 
Process Control 
Electrified industrial processes - new applications 1986, 
12:30998 (R;FI;In Finnish) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
The LBL [Lawrence Berkeley Laboratory] multiple beam 
experiments, 12:32366 (R;US) 
Beam Bunching 
Beam end erosion, 12:32380 (J;US) 
Economics 
SAFIRE user’s manual, 12:32372 (R;US) 
S Codes 
SAFIRE user’s manual, 12:32372 (R;US) 
* Sensitivity Analysis 
Sensitivity theory for inertial confinement pellet fusion system, 
12:32365 (RA;JP) 
Systems Analysis 
SAFIRE user's manual, 12:32372 (R;US) 
INFLAMMATION 
Response Modifying Factors 
Tumor promoters cause RSV-mediated tumors only with 
concomitant local irritation (Rous Sarcoma Virus), 12:31907 
(RA;US) 
INFORMATION CENTERS 
Operation 
Nuclear data and related services, 12:32201 (BA;US) 
INFORMATION SYSTEMS 
Data Analysis 
USGS/Connecticut geographic information system project, 
12:32039 (RA;US) 
Data Base Management 
Information system design for real estate maintenance 
management, 12:30977 (R;FI;In Finnish) 
Nuclear data and related services, 12:32201 (BA;US) 
INJECTION (BEAMS) 
See BEAM INJECTION 
IN-SITU GASIFICATION 
Research 
Western Research Institute: Research investigations in oil 
shale, tar sand, underground coal gasification, advanced 
process technology, asphalt research, April 1983-September 
1986: Volume 1, Final report, 12:30115 (R;US) 
Reviews 
The present state of the US Underground Coal Gasification 
Program, 12:29918 (R;US) 
INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRAL EQUATIONS 
Numerical Solution 
A recurrence formula for viscoelastic constitutive equations, 
12:32427 (R;US) 
INTEGRATED CIRCUITS 
Modifications 
Laser-chemical deposition and etching on the metallization 
level of integrated circuits, 12:31414 (R;US) 
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INTERCONNECTED POWER SYSTEMS 
Electric Utilities 
Characteristics and impact of utility interactive photovoltaic 
prototypes on the feeder serving the Southwest Residential 
Experimental Station, 12:30332 (R;US) 
Photovoltaic Power Supplies 
Characteristics and impact of utility interactive photovoltaic 
prototypes on the feeder serving the Southwest Residential 
Experimental Station, 12:30332 (R;US) 
INTERFEROMETERS 
Design 
Topometric interferometry, 12:31611 (RA;US) 
Fabrication 
Topometric interferometry, 12:31611 (RA;US) 
Performance Testing 
Topometric interferometry, 12:31611 (RA;US) 
INTERFEROMETRY 
Radiowave Radiation 
Research in geodesy and geophysics based upon radio- 
interferometric observations of extragalactic radio sources. 
Final report, December 1984-December 1985, 12:32055 
(R;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft*. 
Synthesis 
Scale up of a high throughput gasifier to produce medium Btu 
gas from wood, 12:30271 (BA;US) 
INTERMEDIATE VECTOR BOSONS 
The effect of extra neutral gauge bosons on neutrino-electron 
scattering, 12:32172 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Electrodialysis 
Electrical processes for the treatment of medium-active liquid 
wastes, 12:30152 (R;FR) 
Radioactive Waste Processing 
New alternative processes for the treatment of the alkaline 
solvent wash waste, 12:30135 (R;FR) 
Solidification 
Electrical processes for the treatment of medium-active liquid 
wastes, 12:30152 (R;FR) 
Incorporation of low and medium level radioactive wastes 
(solids and liquids) in cement, 12:30151 (R;FR) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMETALLIC COMPOUNDS 
Oxidation 
Oxidation-sulfidation behavior of Ni aluminide in oxygen-sulfur 
mixed-gas atmospheres, 12:31095 (R;US) 
Sulfidation 
Oxidation-sulfidation behavior of Ni aluminide in oxygen-sulfur 
mixed-gas atmospheres, 12:31095 (R;US) 
Welding 
Investigation of the weldability of ductile aluminides, 12:31106 
(R;US) 
Yield Strength 
Investigation of the weldability of ductile aluminides, 12:31106 
(R;US) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Automotive Fuels 

Overview of DOE alternative fuels program, 12:31044 

(RA;US) 
Combustion Kinetics 

Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 

Combustion phenomena in CI engines: Quarterly progress 
report No. 1, 24 September 1984-21 January 1985, 12:31329 
(R;US) 

Exhaust Gases 

Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 

Experiment Planning 

Combustion phenomena in CI engines: Quarterly progress 

report No. 3, 23 April 1985-24 July 1985, 12:31330 (R;US) 


Fuel Substitution 
Fuel alcohols in Sweden, 12:31083 (R;SE;In Swedish) 
Materials 

Advanced statistical concepts of fracture, 12:31057 (RA;US) 

Development and characterization of whisker-toughened oxide 
ceramics, 12:31062 (RA;US) 

Dispersion-toughened SisN,, 12:30833 (RA;US) 

Dynamic contact of ceramics, 12:31056 (RA;US) 

Environmental effects on transformation toughened ceramics, 
12:31054 (RA;US) 

Evaluation of advanced transformation toughened zirconias, 
12:31051 (RA;US) 

Molten salt corrosion of SiC and SisN,, 12:31049 (RA;US) 

Nondestructive evaluation of structural ceramics, 12:31058 
(RA;US) 

SisN4 matrix composite development, 12:31067 (RA;US) 

SiC powder synthesis, 12:31059 (RA;US) 

Silicon nitride powder synthesis, 12:31060 (RA;US) 

Sintering of silicon nitride, 12:31064 (RA;US) 

Study of the DOE-ORNL Ceramic Technology Program for 
advanced heat engines: National Materials Advisory Board, 
12:31055 (RA;US) 

Tensile creep behavior of structural ceramics, 12:31050 
(RA;US) 

Tensile cyclic fatigue of alumina at room and elevated 
temperatures, 12:31052 (RA;US) 

Transformation toughened alumina with improved strength at 
elevated temperatures, 12:31063 (RA;US) 

Transformation toughened silicon nitride, 12:31066 (RA;US) 

Zirconia toughened ceramics for application in ceramic 
technology for Advanced Heat Engine Project, 12:31061 
(RA;US) 

Methanol Fuels 
Overview of DOE alternative fuels program, 12:31044 
(RA;US) 
Solid Fuels 
Solid fuels as engine fuels, 12:31072 (R;FI;In Finnish) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 
INTERNATIONAL COMMISSION RADIOLOGICAL PRO 

See ICRP 
INTERPLANETARY MAGNETIC FIELDS 

Field-aligned currents and ionospheric electric fields in the 
vicinity of the dayside polar cleft: observations and 
simulations, 12:32107 (R;US) 

IMF b/sub y/ control of ionization and electric fields 
measured by the Sondrestrom radar, 12:32106 (R;US) 

Planetary Ionospheres 

Ionospheric convection signatures observed by DE (Dynamics 
Explorer) 2 during northward interplanetary magnetic field, 
12:32054 (R;US) 

INTERSTELLAR SPACE 
Hydrocarbons 

Boundary conditions for the paleoenvironment: Chemical and 
physical processes in the pre-solar nebula. Semiannual status 
report, 16 August 1986-15 February 1987, 12:32088 (R;US) 

INVENTIONS 
Evaluation 
Evaluation of the Energy-Related Inventions Program: An 
empirical analysis of 204 inventions, 12:30711 (R;US) 
IODIDES 
See also CESIUM IODIDES 
Radiolysis 
Redox potential of the azide/azidyl couple, 12:31296 (J;US) 
IODINE 
Electronic Structure 
Multiphoton ionization of jet-cooled iodine, 12:31253 (J;US) 
Molecule-Molecule Collisions 
Fractal behavior in classical collisional energy transfer, 
12:32110 (R;US) 
Photoionization 
Multiphoton ionization of jet-cooled iodine, 12:31253 (J;US) 
Vibrational States 
Multiphoton ionization of jet-cooled iodine, 12:31253 (J;US) 





IODINE 122 
Biological Half-Life 


IODINE 122 
Biological Half-Life 
Evaluation and use of iodine-122 brain blood flow 
radiopharmaceuticals, 12:31923 (RA;US) 
IODINE 123 
Isotope Production 
Development and realization of radioactive isotope production 
for medical and biological purposes using U-240 cyclotrons, 
12:30247 (RA;SU;In Russian) 
IODINE 129 
Radionuclide Migration 
Inventory taking and transfer of I-129 in the food chain and 
fission product transfer on the pathway pasture-dairy cow- 
milk. An assessment of the situation after the Chernobyl 
accident, 12:31771 (R;DE;In German) 
IODINE 131 
Environmental Exposure Pathway 
Environmental radioactivity at the National Nuclear Research 
Centre, Pelindaba. Report for the year 1985, 12:31772 
(R;ZA) 
IODINE IODIDES 
See IODINE 
ION BEAM FUSION REACTORS 
Beam Optics 
Final focusing of a proton beam by z-discharged plasma 
channel, 12:32359 (RA;JP) 
Generation and focusing of ion beam from a conical pinched 
electron beam diode, 12:32362 (RA;JP) 
Beam Production 
Generation and focusing of ion beam from a conical pinched 
electron beam diode, 12:32362 (RA;JP) 
Observation of inductive post-acceleration of a highly 
neutralized, intense pulsed ion beam, 12:32361 (RA;JP) 
Transport 


Final focusing of a proton beam by z-discharged plasma 
channel, 12:32359 (RA;JP) 
Ton Sources 
Divergence angle of an intense pulsed ion beam extracted from 
a dual-current-feed magnetically insulated diode, 12:32357 
(RA;JP) 
Pulsed power technique research at IAE in Beijing, 12:32364 
(RA;JP) 
Self-magnetically-insulated plasma-focus diode as a new source 
of an intence pulsed light-ion beam, 12:32358 (RA;JP) 
ION BEAM TARGETS 
Ablation 
Observation of ablation of an ion beam target a by backlighting 
technique, 12:32360 (RA;JP) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 


See also DEUTERON BEAMS 
GOLD 197 BEAMS 
HYDROGEN I MINUS BEAMS 
IRON 56 BEAMS 
LITHIUM 6 BEAMS 
LITHIUM 7 BEAMS 
NEON 20 BEAMS 
OXYGEN 16 BEAMS 


Acceleration 
Operational experience with light ions at BNL, 12:31460 
(R;US) 
Uniform insulation applied-B ion diode, 12:31428 (P;US) 
Beam Transport 
Operational experience with light ions at BNL, 12:31460 


SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 
Depth Dose Distributions 
Isosurvival testing of bar ridge filters for wobbled neon ion 
beams, 12:32277 (RA;US) 
Planning cancer treatment with radioactive beams, 12:32276 
(RA;US) 
Filters 
Isosurvival testing of bar ridge filters for wobbled neon ion 
beams, 12:32277 (RA;US) 
Radiobiological studies for helium ion therapy of uveal 
melanoma, 12:31898 (RA;US) 
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Multiple Scattering 
Multiple coulomb scattering of heavy ions, 12:32274 (RA;US) 
Radiobiology 
Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 
RBE 
Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 
Late radiation damage in the mouse kidney, 12:31938 (RA;US) 
SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 
Therapeutic Uses 
Carbon proton beam comparisons, 12:31894 (RA;US) 
Sterotactic heavy ion Bragg peak radiosurgery, 12:31892 
(RA;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION 
Ionization Chambers 
Improved ion detector, 12:31605 (P;US) 
ION EXCHANGE MATERIALS 
Performance Testing 
Facilitated transport of carbon dioxide and hydrogen sulfide in 
ion exchange membranes, 12:30102 (D;US) 
Research Programs 
Dual mechanism bifunctional polymers: Design, synthesis and 
application of a new category of metal ion complexing 
agents: Progress report, August 1, 1986-July 31, 1987, 
12:31191 (R;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
ION SOURCES 
See also PENNING ION SOURCES 
Polarized ion source for the U-120 M cyclotron, 12:31518 
(RA;SU;In Russian) 
Anions 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 
Beam Extraction 
Potential capabilities at Los Alamos Meson Physics Facility to 
study nuclei far from stability, 12:31538 (BA;US) 
Design 
Negative ion source, 12:32140 (P;US) 
Efficiency 
Potential capabilities at Los Alamos Meson Physics Facility to 
study nuclei far from stability, 12:31538 (BA;US) 
Electric Impedance 
Impedance control of Applied-B ion diodes, 12:32379 (J;US) 
Operation 
Negative ion source, 12:32140 (P;US) 
Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 
Optical Pumping 
An optically pumped polarized ion source for LAMPF, 
12:31530 (R;US) 
ION-ATOM COLLISIONS 
Charge-Exchange Reactions 
Electron transfer processes in collisions of highly charged 
energetic (0.1 to 1.0 MeV/nucleon) ions with helium atoms, 
12:32113 (R;US) 
Gold 197 
Electron transfer processes in collisions of highly charged 
energetic (0.1 to 1.0 MeV/nucleon) ions with helium atoms, 
12:32113 (R;US) 
Iodine 127 
Electron transfer processes in collisions of highly charged 
energetic (0.1 to 1.0 MeV/nucleon) ions with helium atoms, 
12:32113 (R;US) 
Pair Production 
Investigation of positron line emission in heavy ion collisions 
with the EPOS-spectrometer, 12:32116 (R;DE) 
Uranium 238 
Electron transfer processes in collisions of highly charged 
energetic (0.1 to 1.0 MeV/nucleon) ions with helium atoms, 
12:32113 (R;US) 





1718 / ERA-12/15 


IONIC REACTIONS 
See CHEMICAL REACTIONS 
ION-ION COLLISIONS 
Electron Loss 
Electron-loss cross sections in symmetric multicharged-ion 
collisions, 12:32138 (J;US) 
Pair Production 
Muon-pair production with inner-shell capture in relativistic 
U/sup 92+/+U/sup 92+/ collisions, 12:32117 (R;DE) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 


HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 
Performance 
HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 
IONIZING RADIATIONS 


See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 


Medical Supplies 
Chemical effects of radiation, 12:31319 (RA;MY) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
See also F REGION 
Plasma Drift 
Dynamics of three-dimensional ionospheric plasma clouds. 
Memorandum report, 12:32105 (R;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IRIDIUM COMPLEXES 
Chemical Preparation 
Dual emission from an ortho-metalated Ir(III) complex, 
12:31279 (J;US) 
Excited States 
Dual emission from an ortho-metalated Ir(III) complex, 
12:31279 (J;US) 
Reaction Heat 
Heats of reaction of Cp*(PMes)Ir(R)(H) (R = CeHs, CeHu, 
and H) with HCl, CCl, CBr, and CHsI. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 
IRON 
Coprecipitation 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
Phase Diagrams 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Soil Chemistry 
Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 
TRON 56 BEAMS 
Beam Monitoring 
16O and Fe excitation functions, 12:32275 (RA;US) 
Carcinogenesis 
Ceiiuiar and tumor radiobiology, 12:31931 (RA;US) 
Chemical modification of neoplastic cell transformation by 
heavy ion radiation, 12:31932 (RA;US) 
E 


Cellular and tumor radiobiology, 12:31931 (RA;US) 
IRON 56 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Excitation energy division in the 9 MeV/nucleon /sup 
56/Fe+/sup 165/Ho reaction, 12:32227 (J;NL) 
IRON 57 
Auger Effect 
Investigation of KLL- and KLM- Auger electron spectra of 
iron in the 57Co -> 5’Fe decay, 12:32212 (R;SU;In Russian) 
IRON ALLOYS 
Charpy fest 
Charpy impact test results for low-activation ferritic alloys, 
12:31102 (R;US) 


ISING MODEL 
Monte Carlo Method 


Ductile-Brittle Transitions 
Charpy impact test results for low-activation ferritic alloys, 
12:31102 (R;US) 
IRON COMPLEXES 


See also FERRITIN 
FERROCENE 


Chemical Preparation 

Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*: implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 

Molecular Structure 

Covered clusters: the composition of hydrogenated iron and 
nickel clusters, 12:31256 (J;US) 

Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*: implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 

IRON COMPOUNDS 


See also IRON OXIDES 
IRON SULFIDES 


Absorption Spectra 
Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2’-bipyridine)iron(II) and -ruthenium(II) in 
solution, 12:31281 (J;US) 
Excited States 
Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2'-bipyridine)iron(II) and -ruthenium(II) in 
solution, 12:31281 (J;US) 
Photolysis 
Lifetimes and spectra of the excited states of cis- 
dicyanobis(2,2'-bipyridine)iron(II) and -ruthenium(II) in 
solution, 12:31281 (J;US) 
IRON OXIDES 
Catalytic Effects 
Influence of hydrogen and specific catalysts on the production 
of synthetic liquid fuels, 12:29912 (RA;GB) 
Combustion Kinetics 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 
TRON SULFIDES 
See also PYRITE 
Chemical Reaction Kinetics 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Current Density 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Electromotive Force 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Formation Free Energy 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
IRRADIATION DEVICES 
Radioisotopes 
Radioisotope production at PUSPATI - five year programme, 
12:30246 (R;MY) 
IRRADIATION PLANTS 
See also ISOMED 
Planning 
UTN’s gamma irradiation facility: design and concept, 
12:30253 (RA;MY) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRREVERSIBLE PROCESSES 
Thermodynamics 
Thermodynamics of irreversible processes and transport 
phenomena, 12:31247 (R;US) 
IRRIGATION 
Energy Conservation 
Conservation projection, 12:30735 (R;US) 
ISING MODEL 
Chemical Bonds 
Exact critical behavior of a random bond two-dimensional 
Ising model, 12:32297 (J;US) 
Monte Carlo Method 
Reversible Ising dynamics, 12:32318 (BA;US) 





ISING MODEL 
Order-Disorder 


Transformations 


Order-Disorder Transformations 
Exact critical behavior of a random bond two-dimensional 
Ising model, 12:32297 (J;US) 
ISOBARIC SPIN 
See ISOSPIN 
ISOCHRONOUS CYCLOTRONS 


See also DEBRECEN CYCLOTRON 
JINR CYCLOTRONS 
KAZAKHSTAN CYCLOTRON 
KIEV CYCLOTRON 
ORSAY CYCLOTRON 


Project of national accelerating complex of Academy of 
Sciences of Bulgaria with the U-250 cyclotron, 12:31477 
(RA;SU;In Russian) 

Beam Dynamics 

Mechanism of integer resonance passage in a cyclotron during 
acceleration of particle with the energy higher than E/sub 
0/, 12:31498 (RA;SU;In Russian) 

Beam Emittance 

Study on effect of ion phase selection on the U-120 M 
cyclotron accelerated beam parameters, 12:31497 (RA;SU;In 
Russian) 

Beam Extraction 

Study on effect of ion phase selection on the U-120 M 
cyclotron accelerated beam parameters, 12:31497 (RA;SU;In 
Russian) 

Beam Monitoring 

U-120 M internal ion beam monitoring, 12:31525 (RA;SU;In 

Russian) 
Beam Transport 

External beam transport system of the U-120 M isochronous 

cyclotron, 12:31526 (RA;SU;In Russian) 
Electromagnetic Fields 

Possibility of existence of modulating HF-magnetic field in a 

cyclotron, 12:31496 (RA;SU;In Russian) 
Gamma Dosimetry 

Dosimetric performances of neutron beams of the U-120 M 

isochronous cyclotrons, 12:31478 (RA;SU;In Russian) 
Harmonics 

Shimming of Ist and 2nd harmonics of the U-120 M cyclotron 

magnetic field, 12:31493 (RA;SU;In Russian) 
Ion Beam Injection 

On injection for the U-120 M cyclotron presented status, 

12:31520 (RA;SU;In Russian) 
Ton Sources 

Polarized ion source for the U-120 M cyclotron, 12:31518 

(RA;SU;In Russian) 
Isotope Production 

Development and realization of radioactive isotope production 
for medical and biological purposes using U-240 cyclotrons, 
12:30247 (RA;SU;In Russian) 

Radioisotope production using U-120 cyclotron, Central 
Institute for Nuclear Research, Rossendorf (DDR) 
(Radioisotopes: /sup 67/Ga, /sup 85/Sr, /sup 111/In, /sup 
81/Rb, /sup 211/At, /sup 123/I1, /sup 18/F, /sup 8(sup 
1)m/Kr), 12:30248 (RA;SU;In Russian) 

Radionuclide production for medical purposes using U-120 M 
cyclotron (Radioisotopes: /sup 67/Ga, /sup 111/In, /sup 
123/1, /sup 201/T1), 12:30249 (RA;SU;In Russian) 

Magnetic Fields 

Shimming of Ist and 2nd harmonics of the U-120 M cyclotron 
magnetic field, 12:31493 (RA;SU;In Russian) 

To the problem of least square method use in formation of 
average magnetic fields of cyclotrons, 12:31494 (RA;SU;In 
Russian) 

Modifications 

Status of the U-120 M isochronous cyclotron, 12:31472 

(RA;SU;In Russian) 
Modulation 

Possibility of existence of modulating HF-magnetic field in a 

cyclotron, 12:31496 (RA;SU;In Russian) 
Neutron Dosimetry 

Dosimetric performances of neutron beams of the U-120 M 

isochronous cyclotrons, 12:31478 (RA;SU;In Russian) 
Neutron Source Facilities 

U-120 M isochronous cyclotron as a fast neutron source, 

12:31516 (RA;SU;In Russian) 
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Penning Ion Sources 
Lithium ion sources for the TsIYaI U-120 cyclotron, 12:31519 
(RA;SU;In Russian) 
Planning 
Possibility of construction in Bulgaria of a fast neutron therapy 
center on the base of the U-250 isochronous cyclotron, 
12:31886 (RA;SU;In Russian) 
Polarized Beams 
On injection for the U-120 M cyclotron presented status, 
12:31520 (RA;SU;In Russian) 
Resonance 
Mechanism of integer resonance passage in a cyclotron during 
acceleration of particle with the energy higher than E/sub 
0/, 12:31498 (RA;SU;In Russian) 
ISOMED 
Radiation plant for sterilization of medical products. 
Country status of application, manufacturing and sterilization 
of single-use medical products, 12:31912 (RA;MY) 
Problems and strategy for transfer of radiation sterilization 
technology, 12:31915 (RA;MY) 
Quality Assurance 
Good manufacturing practice - quality assurance programs, 
12:31913 (RA;MY) 
ISOSPIN 
Symmetry Breaking 
Nuclear probes of fundamental symmetries, 12:32181 (R;US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Meetings 
Seminar on production and distribution of radioisotopes for 
Malaysian users, 12:31324 (R;MY) 
Quality Control 
Intergrated approach to quality control procedures of 
radioisotopes and radiopharmaceuticals, 12:31323 (RA;MY) 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 
Ton Sources 
Construction and installation of a high temperature ion source 
on an electromagnetic isotope separator, 12:32112 (R;FR;In 
French and English) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISOTOPIC SPIN 
See ISOSPIN 
ITALY 
Energy Policy 
Low energy building plan: 480 dwellings in Piemonte (Italy), 
12:30352 (RA;US) 
Geothermal Power Plants 
Geothermal energy for electric power generation in Italy, 
12:30406 (RA;US) 
Test and demonstration of a 1-MW wellhead generator: helical 
screw expander power plant, Model 76-1, 12:30408 (RA;US) 
Volcanic Regions 
Monitoring of volcanic activities using satellite remotely sensed 
imagery, 12:32040 (RA;US) 


JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Air Pollution Monitoring 
The application of models to atmospheric dispersion from a 
power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
Fossil-Fuel Power Plants 
The application of models to atmospheric dispersion from a 
power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
Imports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 





173S / ERA-12/15 


Land Resources 
Environmental change analysis of Tokyo during 1972/1985 by 
Landsat MSS and TM data, 12:31713 (RA;US) 
Research Programs 
Current status and future of Japanese earth observation satellite 
programs, 12:32020 (RA;US) 
JFT-2M TOKAMAK 
Tokamak device with a D-shaped cross section and a divertor. 
ECR Heating 
Study of the second harmonic electron cyclotron heating in 
JFT-2M tokamak, 12:32333 (R;JP) 
JINR CYCLOTRONS 
See also JINR U-400 CYCLOTRON 
Ion Implantation 
ITs-100 heavy ion cyclic implantation, 12:31475 (RA;SU;In 
Russian) 
JINR U-440 CYCLOTRON 
JINR Laboratory for Nuclear Reactions heavy ion cyclotrons, 
12:31474 (RA;SU;In Russian) 
Beam 
Beam transport system of the U-400 isochronous cyclotron, 
12:31527 (RA;SU;In Russian) 
Vacuum Systems 
Heavy ion cyclotron vacuum systems, 12:31522 (RA;SU;In 
Russian) 
JOSEPHSON JUNCTIONS 
Fabrication 
Low-frequency excess noise in Nb-Al,O3-Nb Josephson tunnel 
junctions, 12:31362 (J;US) 
Noise 
Low-frequency excess noise in Nb-Al,O3-Nb Josephson tunnel 
junctions, 12:31362 (J;US) 
Uses 
Josephson junction Q-spoiler, 12:31431 (P;US) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


JUPITER PLANET 
Ammonia 


VLA observations of Jupiter at 1.3 - 20 cm wavelengths, 

12:32071 (RA;US) 
Hydrogen 

Distribution of atomic hydrogen in the Jovian atmosphere, 
12:32073 (RA;US) 

Hydrogen emission from Jupiter: hydrogen emission from 
sunlit atmosphere of Saturn. Semiannual status report, 
12:32090 (R;US) 

Hydrogen Deuteride 
Detected feature at the expected wavelength for the HD R5(0) 
line in Jupiter's and Uranus’ atmospheres, 12:32077 (RA;US) 
Meetings 
Jovian atmospheres, 12:32067 (R;US) 
Planetary Atmospheres 

Modeling the temporal and spatial variations of the vertical 
structure of Jupiter's atmosphere using observations of the 3- 
0 hydrogen quadrupole lines, 12:32069 (RA;US) 

Two micron quadrupole line emission of Hz from the Jovian 
auroral zone, 12:32074 (RA;US) 

Vertical structure of Jupiter's equatorial and tropical regions, 
12:32072 (RA;US) 

Planetary Evolution 

Possible deuterium anomaly: Implications of the CHsD/CH, 
mixing ratios in the atmospheres of Jupiter, Saturn, and 
Uranus, 12:32076 (RA;US) 

Star Models 

Brown dwarfs and Jovian planets: a comparison, 12:32075 

(RA;US) 


K REACTOR 
Reactor Accidents 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
Reactor Operation 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 


KANSAS 
Land Resources 
First International Satellite Land Surface Climatology Project 
(ISLSCP) field experiment FIFE, 12:31703 (RA;US) 
KAONS 
Mass 
Hadronic atoms and leptonic conservations: Final technical 
report, February 1, 1984-January 31, 1987, 12:32152 (R;US) 
'AN CYCLOTRON 
Beam Transport 
Kazakhstan isochronous cyclotron beam transport channel, 
12:31528 (RA;SU;In Russian) 
KCB REACTOR 
See BORSSELE REACTOR 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELP 
See SEAWEEDS 
KERNELS (FUEL) 
See FUEL PARTICLES 
BIBLIS 
See BIBLIS-A REACTOR 
KEROGEN 
Pyrolysis 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
Specific Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
KEROSENE 
Energy Consumption 
Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 
KETONES 
See also ACETONE 
ACETYLACETONE 
Electron Spectroscopy 
Electron-impact spectroscopy of various diketone compounds, 
12:32129 (J;US) 
Electron-Molecule Collisions 
Electron-impact spectroscopy of various diketone compounds, 
12:32129 (J;US) 
Tonization 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
KEVLAR 
See ARAMIDS 
KIDNEYS 
Biological Radiation Effects 
Late radiation damage in the mouse kidney, 12:31938 (RA;US) 
Radiation Doses 
Late radiation damage in the mouse kidney, 12:31938 (RA;US) 
KIEV CYCLOTRON 
Modifications 
U-240 Kiev isochronous cyclotron, 12:31473 (RA;SU;In 
Russian) 
Operation 
U-240 Kiev isochronous cyclotron, 12:31473 (RA;SU;In 
Russian) 
KINK INSTABILITY 
F Codes 
Stability of ideal and resistive internal kink modes in toroidal 
geometry, 12:32338 (R;US) 
KNK-2 REACTOR 
Leopoldshafen, Karlsruhe, Federal Republic of Germany 
Irradiation Devices 
Controllable irradiation facilities for KNK II, 12:30498 
(R;DE;In German) 
KNOCK-ON ELECTRONS 
See ELECTRONS 





KOEBERG-1 REACTOR 
Licensing 


KOEBERG-1 REACTOR 
Duynefontein, Cape, South Africa 
Licensing 
2. Report: 1 January 1984 - 31 December 1984, 12:30516 
(R;ZA;In Afrikaans) 
KOEBERG-2 REACTOR 
Licensing 
2. Report: 1 January 1984 - 31 December 1984, 12:30516 
(R;ZA;In Afrikaans) 
KOREA (NORTH) 
See NORTH KOREA 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
K*RESONANCES 
String Models 
Strange particles with high spins, 12:32175 (R;SU) 
KRYPTON 
Autoionization 
Photoemission study of Kr 3d—-np autoionization resonances, 
12:32133 (J;US) 
Photoemission 
Photoemission study of Kr 3d—np autoionization resonances, 
12:32133 (J;US) 
Photoionization 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
(J;US) 
KRYPTON 85 
Distillation 
Capture of krypton by cryogenic distillation, 12:30150 (R;FR) 
KRYPTON FLUORIDES 
Photoionization 
Discharge instabilities initiated by nonuniform laser extraction 
in electron-beam sustained discharge KrF lasers, 12:31383 
(J;US) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 


L 


L REACTOR 
Reactor Accidents 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
Reactor Operation 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
L WAVES 
See SEISMIC SURFACE WAVES 
LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 
Risk Assessment 
Application of a simplified seismic risk methodology to the La 
Salle County Station Unit 2 BWR, 12:30658 (BA;US) 
Seismic Effects 
Application of a simplified seismic risk methodology to the La 
Salle County Station Unit 2 BWR, 12:30658 (BA;US) 
LABORATORY ANIMALS 
Biological Radiation Effects 
Skyhook project: progress report, 12:31942 (RA;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FIELD THEORY 
Chirality 
The principal chiral field in two-dimension and classical Lie 
algebras, 12:32305 (R;DK) 
LAGRANGIAN FUNCTION 
Mapping 
Accurate conservative remapping (rezoning) for arbitrary 
Lagrangian-Eulerian computations, 12:32431 (J;US) 
Numerical Solution 
Accurate conservative remapping (rezoning) for arbitrary 
Lagrangian-Eulerian computations, 12:32431 (J;US) 
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LAKE ERIE 
Water Quality 

The state of the Middle Great Lakes: Results of the 1984 water 
quality survey of Lakes Erie, Huron, and Michigan, 12:31816 
(R;US) 

LAKE HURON 
Water Quality 

The state of the Middle Great Lakes: Results of the 1984 water 
quality survey of Lakes Erie, Huron, and Michigan, 12:31816 
(R;US) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
String Models 
Strange particles with high spins, 12:32175 (R;SU) 
LAMPF LINAC 
Ton Sources 
Potential capabilities at Los Alamos Meson Physics Facility to 
study nuclei far from stability, 12:31538 (BA;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 

pollutants at the source. 
Economy 

Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 

LAND RESOURCES 
Aerial Surveying 

First International Satellite Land Surface Climatology Project 

(ISLSCP) field experiment FIFE, 12:31703 (RA;US) 
Environmental Quality 

Environmental change analysis of Tokyo during 1972/1985 by 

Landsat MSS and TM data, 12:31713 (RA;US) 
Information Systems 

Trends in data structures in GIS, 12:32038 (RA;US) 

Use of GIS to integrate remote sensing and other natural 
resource data, 12:31774 (RA;US) 

USGS/Connecticut geographic information system project, 
12:32039 (RA;US) 

Maps 

Development of land cover and terrain data bases for the 
Arctic National Wildlife Refuge, Alaska, using Landsat and 
digital terrain data, 12:31708 (RA;US) 

Photometry 

Airborne observations of polarization and photometry of 

terrestrial surfaces, 12:31722 (RA;US) 
Polarimetry 

Airborne observations of polarization and photometry of 

terrestrial surfaces, 12:31722 (RA;US) 
Remote Sensing 

Environmental change analysis of Tokyo during 1972/1985 by 
Landsat MSS and TM data, 12:31713 (RA;US) 

First International Satellite Land Surface Climatology Project 
(ISLSCP) field experiment FIFE, 12:31703 (RA;US) 

Global environmental monitoring of renewable resources, 
12:31698 (RA;US) 

Habitat evaluation and landcover analysis using Landsat-4 TM 
data, 12:31715 (RA;US) 

Integration of SIR-A imagery and Landsat MSS data for land 
cover mapping in the Maowusu desert, China, 12:31718 
(RA;US) 

Study of the land use investigation using the SIR-A image, 
12:31721 (RA;US) 

Use of GIS to integrate remote sensing and other natural 
resource data, 12:31774 (RA;US) 

Resource Management 

Use of GIS to integrate remote sensing and other natural 

resource data, 12:31774 (RA;US) 
Temperature Measurement 

Estimation of land surface temperature from multiple channel 

AVHRR data, 12:31723 (RA;US) 
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LANDFILLS 
See SANITARY LANDFILLS 
LANDSAT SATELLITES 
Images 
Tricolor representations of the LANDSAT images, 12:31733 
(RA;US;FR) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Stopping Power 
Nuclear resonance fluorescence on /sup 140/Ce recoil atoms 
with photons from the B/sup -/ decay of /sup 140/La in La, 
La/sub 2/O/sub 3/, and LaMg/sub 3/ sources as function of 
the temperature, 12:32268 (R;DE;In German) 
Ultraviolet Spectra 
Intercombination lines of the zinc isoelectronic sequence for Z 
= 50—70, 12:32134 (J;US) 
LANTHANUM 139 REACTIONS 
Inclusive Interactions 
Subthreshold pion production with associated multiplicity 
selection in the reaction /sup 139/La+ /sup 139/La—>7+X, 
12:32222 (J;US) 
LANTHANUM 139 TARGET 
Lanthanum 139 Reactions 
Subthreshold pion production with associated multiplicity 
selection in the reaction /sup 139/La+ /sup 139/La—7+X, 
12:32222 (J;US) 
LANTHANUM ALLOYS 
Chemical Composition 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuO,, 12:31250 (J;US) 
Chemical Preparation 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
Superconductivity 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM OXIDES 
Stopping Power 
Nuclear resonance fluorescence on /sup 140/Ce recoil atoms 
with photons from the B/sup -/ decay of /sup 140/La in La, 
La/sub 2/O/sub 3/, and LaMg/sub 3/ sources as function of 
the temperature, 12:32268 (R;DE;In German) 
LASER IMPLOSIONS 
Plasma Diagnostics 
Debris collection from implosion of microballoons, 12:32377 
(R;US) 
LASER MIRRORS 
Fabrication 
Extreme Ultraviolet Explorer: Mirror optical tests and results, 
12:31388 (BA;US) 
Materials Working 
Materials characterization studies for single point machining of 
cooled optics, 12:31135 (R;US) 
Rayleigh Scattering 
The interpretation of glancing incidence scattering 
measurements, 12:31389 (BA;US) 
Roughness 
Survey of surface roughness properties of synchrotron 
radiation optics, 12:31387 (BA;US) 
Specifications 
The interpretation of glancing incidence scattering 
measurements, 12:31389 (BA;US) 


LASER RADIATION 
Biological Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Annual report (Final), 1 March 1979-15 
March 1985, 12:32012 (R;US) 
LASER SPECTROSCOPY 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
LASER TARGETS 
Fabrication 


Summary abstract: microspot target development with seeded 
and patterned plasma polymers, 12:32389 (J;US) 
Plasma Diagnostics 
A pin diode x-ray camera for laser fusion diagnostic imaging: 
Final technical report, 12:32350 (R;US) 
LASER WELDING 
Optical Systems 
Stereoscopic optical viewing system, 12:31364 (P;US) 
LASER-PRODUCED PLASMA 
Electron Temperature 
Independent determinations of temperature and ionization 
balance in a laser-produced plasma by use of L-shell x-ray 
spectra, 12:32382 (J;US) 
Energy Balance 
Independent determinations of temperature and ionization 
balance in a laser-produced plasma by use of L-shell x-ray 
spectra, 12:32382 (J;US) 
Laser Targets 
Preliminary performance and ICF target experiments with 
Nova, 12:32373 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
SEMICONDUCTOR LASERS 


SOLID STATE LASERS 
X-RAY LASERS 


Optical Pumping 
Gamma-ray laser project: proof of the feasibility of coherent 
and incoherent schemes for pumping a gamma-ray laser. 
Quarterly technical progress report, 26 September-31 
December 1986, 12:31371 (R;US) 
LASL 
Historical Aspects 
Looking back on Los Alamos, 12:31090 (BA;US) 
LATIN AMERICA 


See also CENTRAL AMERICA 
MEXICO 


Biomass Conversion Plants 
Liquid biofuels as a development tool in Latin American 
agriculture, 12:30263 (R;US) 
LATTICE FIELD THEORY 
Feynman Path Integral 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
Gauge Invariance 
Discrete-time quantum mechanics. III. Spin systems, 12:32193 
(J;US) 
Monte Carlo Method 
Overrelaxed heat-bath and Metropolis algorithms for 
accelerating pure gauge Monte Carlo calculations, 12:32191 
(J;US) 
Phase Transformations 
Mass gap in non-Abelian sigma models and gauge theories, 
12:32310 (J;US) 
Spin 
Discrete-time quantum mechanics. III. Spin systems, 12:32193 
(J;US) 
LEACHING 
Toxicity 
Inter-industry collaborative study of the toxicity characteristic 
leaching procedure. Addendum to compilation of Phase 1A 
and Phase 2 data. Technical report, 12:31753 (R;US) 
LEAD 
Air Pollution Monitoring 
Air pollutant deposition measurement on grassland ecosystems, 
12:31666 (RA;DE;In German) 





LEAD 
Ecological Concentration 


Ecological Concentration 

Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 

Soil Chemistry 

Effects of ionic competition in the ternary system 
lead/cadmium/copper during adsorption in the soil, 12:31742 
(RA;DE;In German) 

Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 

Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 

LEAD 208 
Energy Levels 

Isoscalar spin-spin interaction within the quasiparticle-phonon 
nuclear model, 12:32247 (R;SU) 

Two-phonon states in ?°*Pb, 12:32248 (R;SU;In Russian) 

LEAD 208 TARGET 
Electron Reactions 

Isoscalar spin-spin interaction within the quasiparticle-phonon 
nuclear model, 12:32247 (R;SU) 

Study of transverse electric dipole excitations in Zr and 
determination of proton and neutron spin-flip amplitudes in 
the excitation of J/sup 7/ = 1* state at E/sub x/ = 5.846 
MeV in Pb with inelastic electron scattering, 12:32220 
(R;DE;GE) 

Proton Reactions 

Isoscalar spin-spin interaction within the quasiparticle-phonon 

nuclear model, 12:32247 (R;SU) 
Silicon 28 Reactions 

Quasielastic processes in the /sup 28/Si + /sup 208/Pb 

reaction at 6 MeV/nucleon, 12:32229 (J;US) 
Uranium 238 Reactions 
Investigation of positron line emission in heavy ion collisions 
with the EPOS-spectrometer, 12:32116 (R;DE) 
LEAD COMPOUNDS 
Catalytic Effects 
Catalyst for producing lower alcohols, 12:31270 (P;US) 
Chemical Reaction Kinetics 
Kinetics of gas phase metal ions, 12:31291 (BA;US) 
LEAD ISOTOPES 
See also LEAD 208 
Alpha Decay 

Particle decay studies at or near closed shells, 12:32224 

(BA;US) 
Nuclear Structure 

Particle decay studies at or near closed shells, 12:32224 

(BA;US) 
LEAST SQUARE FIT 
Algorithms 

Symbolic Givens reduction and row-ordering in large sparse 

least squares problems, 12:32430 (J;US) 
Factorization 

Symbolic Givens reduction and row-ordering in large sparse 

least squares problems, 12:32430 (J;US) 
Parallel Processing 

Symbolic Givens reduction and row-ordering in large sparse 

least squares problems, 12:32430 (J;US) 
LECITHINS 
Conformational Changes 

Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 

Molecular Structure 

Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 

Thermodynamic Properties 

Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 

LEGUMINOSAE 
Water Pollution Abatement 

Abatement of nitrate pollution in groundwater and surface 
runoff from cropland using legume cover crops with no-till 
corn. Research report, 12:31803 (R;US) 
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LENSES 


See also ELECTROSTATIC LENSES 
FRESNEL LENS 


Computer-Aided Design 
An enhanced PC version of the SIMION electrostatic lens 
design program, 12:32437 (BA;US) 
Electrostatics 
An enhanced PC version of the SIMION electrostatic lens 
design program, 12:32437 (BA;US) 
S Codes 
An enhanced PC version of the SIMION electrostatic lens 
design program, 12:32437 (BA;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also LYMPHOCYTES 
Kinetics 
Granulocyte kinetics, 12:31879 (RA;ZA) 
Labelling 
Conference on radionuclide labelled cellular blood elements. 
Application in atherosclerosis and thrombosis: abstracts, 
12:31885 (R;ZA) 
Granulocyte kinetics, 12:31879 (RA;ZA) 
LIGHT 
See VISIBLE RADIATION 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Control Systems 
Energy-efficient lighting system for television, 12:31365 (P;US) 
Energy Conservation 
Energy-efficient lighting system for television, 12:31365 (P;US) 
Energy Consumption 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Maintenance 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Operation 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
LIGNIN 
Structural Chemical Analysis 
Solid 4*C NMR tracer studies to probe coalification, 12:29988 
(J;US) 
Synthesis 
Solid °C NMR tracer studies to probe coalification, 12:29988 
(J;US) 
LIGNITE 
Alkylation 
New chemical structural features of coal. Reactions of 
components of a Texas lignite, 12:29953 (J;US) 
Ashes 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Biodegradation 
Microbial conversion of low-rank coal: characterization of 
biodegraded product, 12:29958 (J;US) 
Chemical Analysis 
Evaluation of the reliability of solid ‘*C NMR spectroscopy 
for the quantitative analysis of coals: study of whole coals 
and maceral concentrates, 12:29952 (J;US) 
Comparative Evaluations 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
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Fluidized-Bed Combustion 
Fluidized-bed combustion: the Australian experience and its 
application to Asian and Pacific basin countries, 12:30037 
(BA;GB) 
Heat Treatments 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:29894 (BA;GB) 
Pyrolysis 
Conversion of brown coal to oil by flash pyrolysis, 12:29932 
(BA;GB) 
Kinetics of volatile product evolution in coal pyrolysis: 
experiment and theory, 12:29919 (J;US) 
Structural Chemical Analysis 
New chemical structural features of coal. Reactions of 
components of a Texas lignite, 12:29953 (J;US) 
LIMBS 
Cell Transformations 
Temporal expression of Rous Sarcoma Virus in microinjected 
embryonic chick limbs, 12:31906 (RA;US) 
LIMESTONE 
Calcination 
Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period January- 
March 1987, 12:29963 (R;US) 
Fluidized Beds 
Desulphurization in a fluid-bed boiler. Comparison of limestone 
grades and the use of limestone as bed material, 12:31451 
(R;FI,In Finnish) 
Porosity 
Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period January- 
March 1987, 12:29963 (R;US) 
Sorptive Properties 
Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period January- 
March 1987, 12:29963 (R;US) 
LINACS 
See LINEAR ACCELERATORS 


Technology Assessment 
Geochemical applications and remote sensing analysis applied 
to frontier areas, 12:30050 (RA;US) 
Lineament analysis: state of the art, 12:30049 (RA;US) 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
STANFORD LINEAR COLLIDER 
History of proton linear accelerators, 12:31481 (R;US) 


A drift-tube linac incorporating a ramped accelerating field, 
“ 12:31479 (R;US) 
Induction linear accelerator for the free-electron laser, 
12:31375 (RA;US) 
The LBL [Lawrence Berkeley Laboratory] multiple beam 
experiments, 12:32366 (R;US) 
Two applications for the free-electron laser, 12:31377 (RA;US) 
Drift Tubes 
A drift-tube linac incorporating a ramped accelerating field, 
12:31479 (R;US) 
Electric Fields 
A drift-tube linac incorporating a ramped accelerating field, 
12:31479 (R;US) 
Performance 
Induction linear accelerator for the free-electron laser, 
12:31375 (RA;US) 
LINEAR Z PINCH DEVICES 
Power Supplies 
A low inductance vacuum convolute for Z-pinch research, 
12:32369 (R;US) 


f Closures 

| RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 

Draft report, 12:31784 (R;US) 

Risk Assessment 

f Liner location risk and cost analysis model. Draft report, 

i 12:31754 (R;US) 

Liner location risk and cost analysis model. Appendices. Draft 

report, 12:31755 (R;US) 





LIQUID CRYSTALS 
Nuclear Magnetic Resonance 
Site Selection 
Liner location risk and cost analysis model. Draft report, 
12:31754 (R;US) 
Specifications 


RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

Welded Joints 

Nuclear power plants. Metallic indoor linings, 12:30532 

(R;DD;In German) 
LIPOPOLYSACCHARIDES 
Molecular Structure 
Neutron scattering analysis of bacterial lipopolysaccharide 
phase structure. Changes at high pH, 12:31263 (J;US) 
LIPOPROTEINS 
See also APOLIPOPROTEINS 
MYELIN 
Blood Chemistry 

Apolipoprotein (apo) E levels and distribution in human cord 
blood, 12:31828 (RA;US) 

Serum lipid and lipoprotein concentrations following exposure 
to ozone, 12:32000 (RA;US) 

Chemical Analysis 

Partial specific volume and preferential hydration of low 

density lipoprotein subfractions, 12:31246 (RA;US) 
Classification 

Intercorrelations of subclasses of LDL and HDL by gradient 
gel electrophoresis (GGE) and analytic ultracentrifugation 
(ANUC), 12:31827 (RA;US) 

Electrophoresis 

Intercorrelations of subclasses of LDL and HDL by gradient 
gel electrophoresis (GGE) and analytic ultracentrifugation 
(ANUC), 12:31827 (RA;US) 

Gene Regulation 
Genetic studies of LDL subclasses, 12:31858 (RA;US) 
Physical Properties 

Formation of phospholipid rich HDL with unusual physical 
properties: possible model for interstitial fluid HDL, 
12:31829 (RA;US) 

Ultracentrifugation 

Intercorrelations of subclasses of LDL and HDL by gradient 
gel electrophoresis (GGE) and analytic ultracentrifugation 
(ANUC), 12:31827 (RA;US) 

LIQUEFIED NATURAL GAS 
Air Pollution 

Wind-tunnel modeling of the Thorney Island Heavy Gas 
Dispersion Trials. Final report, January 1985-July 1986, 
12:30107 (R;US) 

Exports 
Economics of alternative transportation solutions for Norway’s 
northern gas reserves, 12:30095 (RA;NO) 
Transport 
Gas transportation conference, 12:30111 (R;NO) 
LIQUEFIED PETROLEUM GASES 
Energy Consumption 

Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 

LIQUID COLUMN CHROMATOGRAPHY 
Efficiency 

Extension of elution range in micellar electrokinetic capillary 

chromatography, 12:31209 (J;US) 
Light Scattering 

Study of the performance of a new detector class for liquid 

chromatography: Progress report, 12:31190 (R;US) 
LIQUID CRYSTALS 
Fabrication 

Retrofit of a high power Nd: glass laser system with liquid 

crystal polarizers, 12:31393 (BA;US) 
Laser Radiation 

Retrofit of a high power Nd: glass laser system with liquid 

crystal polarizers, 12:31393 (BA;US) 
Nuclear Magnetic Resonance 

Zero-field NMR of nematic liquid crystals with positive and 

negative magnetic susceptibility anisotropies, 12:31268 (J;US) 





LIQUID CRYSTALS 
Optical Properties 


Optical Properties 
Retrofit of a high power Nd: glass laser system with liquid 
crystal polarizers, 12:31393 (BA;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 


GASOLINE 
KERCSENE 


Combustion 
Sprinkler and water spray techniques in fires of combustible 
liquids, 12:30267 (R;FI;In Finnish) 
Flammability 
Sprinkler and water spray techniques in fires of combustible 
liquids, 12:30267 (R;FI;In Finnish) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Fluid-Structure Interactions 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 12:30649 (BA;US) 
Fragmentation 
Melt expulsion and direct containment heating in realistic plant 
geometries, 12:30631 (BA;US) 
Mass Transfer 
Melt expulsion and direct containment heating in realistic plant 
geometries, 12:30631 (BA;US) 
Optical Properties 
High-temperature metal alloy radiant property measurements 
in conjunction with advanced surface spectroscopy, 12:31111 
(RA;US) 
Quenching 
Results of scoping experiments on melt stream breakup and 
quench, 12:30629 (BA;US) 
LIQUID SCINTILLATION DETECTORS 
Computerized Simulation 
Indiana University High Energy Physics Group: Task C: 
Technical progress report, December 1, 1986-November 30, 
1987, 12:32155 (R;US) 
Design 
Indiana University High Energy Physics Group: Task C: 
Technical progress report, December 1, 1986-November 30, 
1987, 12:32155 (R;US) 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
Combustion 
In-box incineration program: Testing results, 12:30147 (R;US) 
Ground Disposal 
Inter-industry collaborative study of the toxicity characteristic 
leaching procedure. Addendum to compilation of Phase 1A 
and Phase 2 data. Technical report, 12:31753 (R;US) 
Radioactive Waste Processing 
Electrical processes for the treatment of medium-active liquid 
wastes, 12:30152 (R;FR) 
Waste Processing 
In-box incineration program: Testing results, 12:30147 (R;US) 
LIQUID-PHASE SINTERING 
See SINTERING 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
Clathrates 
Staging in layer intercalates: Progress report (Li ions in 
graphite and TiS2), 12:31244 (R;US) 
Ion Sources 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 
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Molecules 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 
LITHIUM 6 BEAMS 
Beam Production 
Lithium ion sources for the TsIYaI U-120 cyclotron, 12:31519 
(RA;SU;In Russian) 
LITHIUM 6 REACTIONS 
Elastic Scattering 
Role of the folding spin-orbit potential in /sup 6,7/Li 
scattering, 12:32206 (R;JP) 
LITHIUM 7 BEAMS 
Beam Production 
Lithium ion sources for the TsI'YaI U-i20 cyclotron, 12:31519 
(RA;SU;In Russian) 
LITHIUM 7 REACTIONS 
Elastic Scattering 
Role of the folding spin-orbit potential in /sup 6,7/Li 
scattering, 12:32206 (R;JP) 
LITHIUM 7 TARGET 
Pion Plus Reactions 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 
LITHIUM CHLORIDES 
Chemical Reaction Kinetics 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Crystal Growth 
Kinetics of LiCl film formation of Li anodes in SOCI/sub 2/, 
12:30825 (R;DK) 
Electromotive Force 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
LITHIUM COMPLEXES 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
LITHIUM COMPOUNDS 
See also LITHIUM HYDRIDES 
LITHIUM OXIDES 


LITHIUM SILICATES 
LITHIUM SULFIDES 


Ton Implantation 
Solid-phase epitaxy of Ti-implanted LiNbOs, 12:31154 (R;US) 
LITHIUM HYDRIDES 
Chemical Reactions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Models 
Is quantum Monte Carlo competitive? Lithium hydride test 
case, 12:31274 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
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LITHIUM OXIDES 
Phase Studies 
Characterization of MgO-LiezO-Al2O3-SiOz glasses for use as 
brazing materials, 12:31155 (R;US) 
Physical Radiation Effects 
Pellet integrity and swelling of lithium ceramics, 12:32352 


Physical Radiation Effects 
Pellet integrity and swelling of lithium ceramics, 12:32352 
(R;US) 


Chemical Reaction Kinetics 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Current Density 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Electromotive Force 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Formation Free Energy 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
LIVER 
Biological Radiation Effects 
Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 


Induction of chromosome aberration in Chinese hamster liver 

by Thorotrast, 12:31967 (BA;US) 
Radionuclide Kinetics 

Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 

Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 

LIXIVIATION 
See LEACHING 
LIZARDS 
Basal Metabolism 
Field testing of bioenergetic models, 12:31862 (RA;US) 
Body Temperature 

Interface between the biophysical ecology and the population 
ecology of ectotherms (Sceloporus merriami), 12:31989 
(RA;US) 

Energy Budgets 

Field testing of bioenergetic models, 12:31862 (RA;US) 

Interface between the biophysical ecology and the population 
ecology of ectotherms (Sceloporus merriami), 12:31989 
(RA;US) 

Physiology 

Interface between the biophysical ecology and the population 
ecology of ectotherms (Sceloporus merriami), 12:31989 
(RA;US) 

Population Dynamics 

Thermal ecology and activity patterns of the short-horned 
lizard (Phrynosoma douglassi) and the sage brush lizard 
(Sceloporus graciosus) in southeastern Idaho, 12:31985 
GUS) 

Temperature Effects 

Thermal ecology and activity patterns of the short-horned 
lizard (Phrynosoma douglassi) and the sage brush lizard 
(Sceloporus graciosus) in southeastern Idaho, 12:31985 
G;US) 

LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
Reactor Core Disruption 

Behavior of UO/sub 2/ and FISSIUM in sodium vapor 
atmosphere at temperatures up to 2800/sup 0/C, 12:30604 
(R;DE) 

Reactor Cores 

A study of a fast breeder reactor core without box-type 

elements on the basis of neutron physical core design 
i calculation and a comparative evaluation of the resulting 
properties, 12:30509 (R;DE;GE) 





LONG-RANGE TRANSPORT 
Mathematical 


Reactor Kinetics 
The performance of ENDF/B-V.2 nuclear data for fast reactor 
calculations, 12:30508 (R;US) 
Reactor Protection Systems 
Sensitivity studies of a seismically isolated system to low 
frequency amplification, 12:30576 (R;US) 
Reactor Safety 
A compilation of reports of the Advisory Committee on 
Reactor Safeguards: 1986 annual, 12:30607 (R;US) 
In pursuit of zero risk for LMR [liquid metal reactor] 
accidents, 12:30586 (R;US) 
Risk Assessment 
In pursuit of zero risk for LMR [liquid metal reactor] 
accidents, 12:30586 (R;US) 
Seismic Effects 
Sensitivity studies of a seismically isolated system to low 
frequency amplification, 12:30576 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 
Hazards 
Wind-tunnel modeling of the Thorney Island Heavy Gas 
Dispersion Trials. Final report, January 1985-July 1986, 
12:30107 (R;US) 
LOAD ANALYSIS 
Data Analysis 
Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD MANAGEMENT 
Energy Expenses 
Experiences in electrification of metal foundry and electricity 
load control, 12:30997 (R;FI;In Finnish) 
Financial Incentives 
Customer acceptance of air conditioner cycling, 12:30845 
(RA;US) 
Forecasting 
COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 
FORECAST MASTER, 12:30792 (RA;US) 
Market penetration model for on-site power generation 
(RP2045), 12:30791 (RA;US) 
Mathematical Models 
Effect of peak load management on the generation capacity 
and costs in Finland, 12:30757 (R;FI;In Finnish) 
Metering 
FORECAST MASTER, 12:30792 (RA;US) 
Planning 
EPRI's demand-side planning program, 12:30785 (RA;US) 
Program Management 
Calms time of day electric meter and load management system, 
12:31020 (RA;US) 
Public Cpinion 
Customer acceptance of air conditioner cycling, 12:30845 
(RA;US) 
Research 
Electric utility energy conservation and load management 
programmes. R and D opportunities, 12:30808 (J;GB) 
Technology Utilization 
Calms time of day electric meter and load management system, 
12:31020 (RA;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GOVERNMENT 
Energy Policy 
Energy efficiency in local government operations: the local 
government energy officer program, 12:30929 (RA;US) 
LOCAL GROUP 
See GALAXIES 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONG-RANGE TRANSPORT 
Mathematical Models 
Global and site specific multimedia (field) studies, 12:31696 
(R;US) 





LONGWALL MINING 
Ground Subsidence 


LONGWALL MINING 
Ground Subsidence 
‘Sub No. 4’ Users Guide: IBM/PC AT computer calculation of 

longwall subsidence profiles using the NCB Subsidence 
Engineers Handbook, 12:29981 (R;CA) 

LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 


Implementation of reactor safety analysis code CATHARE 
and its use on FACOM M-380, 12:30602 (R;JP) 
Heat Transfer 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 
Hydraulics 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 
T Codes 
An analysis of the semiscale MOD-2C S-NH-3 test using the 
TRAC-PF1 computer program, 12:30614 (R;US) 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 
Salt Caverns 
United States Department of Energy strategic petroleum 
reserve: Environmental monitoring report: Annual 1986, 
12:30092 (R;US) 
LOW DOSE IRRADIATION 
Mathematical Models 
Calculations of cell survival at low dose rates using the LPL 
model, 12:31981 (BA;US) 
LOW INCOME GROUPS 
Energy Conservation 
Utility conservation programs designed to improve 
participation rates among low-income customers, 12:30922 
(RA;US) 
Energy Consumption 
Energy use among the low-income elderly: a closer look, 
12:30897 (RA;US) 
Energy Supplies 
New technology to avoid gas shutoffs while protecting the 
interests of the low income, gas utilities, and the public, 
12:30867 (RA;US) 
Financial Assistance 
New technology to avoid gas shutoffs while protecting the 
interests of the low income, gas utilities, and the public, 
12:30867 (RA;US) 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Hot Plasma 
Experimental observation of the hot-electron equilibrium in a 
minimum-B mirror plasma, 12:32341 (J;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 
In-box incineration program: Testing results, 12:30147 (R;US) 
Grouting 
Grouting as a waste immobilization/disposal method, 12:30137 
(R;US) 
Hydraulic Fracturing 
Grouting as a waste immobilization/disposal method, 12:30137 
(R;US) 
Radioactive Waste Disposal 
Application of 10CFR61 to long-term fusion waste 
management, 12:30146 (R;US) 
Grouting as a waste immobilization/disposal method, 12:30137 
(R;US) 
Radioactive Waste Processing 
Grouting as a waste immobilization/disposal method, 12:30137 
(R;US) 
In-box incineration program: Testing results, 12:30147 (R;US) 
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New alternative processes for the treatment of the alkaline 

solvent wash waste, 12:30135 (R;FR) 
Regulations 

Application of 1OCFR61 to long-term fusion waste 

management, 12:30146 (R;US) 
Solidification 

Incorporation of low and medium level radioactive wastes 
(solids and liquids) in cement, 12:30151 (R;FR) 

Slag cement-low level radioactive waste forms at Savannah 
River Plant, 12:30182 (J;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENCE 
See also THERMOLUMINESCENCE 
Maxwell Equations 

Luminescence from irradiated solids, and radiation from 

immersed oscillating dipoles, 12:31097 (R;US) 
LUNGS 
DNA Repair 

Pulmonary toxicity of cytostatic drugs: cell kinetics, 12:31857 

(J;US) 
Enzyme Activity 

Effect of acute ozone exposure on the proteinase-antiproteinase 

balance in the rat lung, 12:32006 (J;US) 
Molecular Structure 

Low temperature scanning electron microscopy of frozen 

hydrated lung, 12:31854 (RA;US) 
Scanning Electron Microscopy 

Low temperature scanning electron microscopy of frozen 

hydrated lung, 12:31854 (RA;US) 
LUTETIUM 175 TARGET 
Neutron Reactions 

Reaction cross-section calculations using new experimental and 
theoretical level structure data for deformed nuclei, 12:32252 
(R;US) 

LUTETIUM 176 
Energy Levels 

Reaction cross-section calculations using new experimental and 
theoretical level structure data for deformed nuclei, 12:32252 
(R;US) 

LUTETIUM COMPOUNDS 
Superconductivity 
Superconductivity near 90 K in the Lu-Ba-Cu-O system, 
12:31139 (J;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
Specifications 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Construction and 
operation, 12:30502 (R;DD;In German) 

Welded Joints 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Performance of 
welded joints and build-up welds, 12:30503 (R;DD;In 
German) 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Testing of 
welded joints and build-up welds, 12:30504 (R;DD;In 
German) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Biological Radiation Effects 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 

Cell Proliferation 

Use of the ®'4chromium release assay to study natural killer 
cells in mice infected with Babesia microti, 12:31902 
(RA;AT) 

Enzyme Activity 

The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 
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Genetic Radiation Effects 
The effect of aphidicolin upon the repair of X-ray-induced 
chromosomal breaks in human lymphocytes, 12:31968 
(BA;US) 
Radiosensitivity 
Cell age dependent variations in oxidative protective enzymes, 
12:31933 (RA;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOKINES 
Biochemical Reaction Kinetics 
Malarial dyserythropoiesis: a possible role for interleukin 1?, 
12:31905 (RA;US) 
LYSHOLM ENGINE 
See HELICAL ROTARY SCREW EXPANDER 


M CODES 
MELPROG analysis of the DF-1 severe core damage 
experiment, 12:30654 (BA;US) 
MACERALS 
Chemical Analysis 
Evaluation of the reliability of solid 4*C NMR spectroscopy 
for the quantitative analysis of coals: study of whole coals 
and maceral concentrates, 12:29952 (J;US) 
Laser micropyrolysis of coal macerals. Final report, November 
1982-October 1986, 12:29947 (R;US) 
Separation Processes 
Separation and characterization of coal macerals, 12:29962 
(J;US) 
Structural Chemical Analysis 
Structural variations and evidence of segmental motion in the 
aliphatic region in coals observed with dipolar-dephasing 
NMR, 12:29956 (J;US) 
MACHINE PARTS 
Activation Analysis 
Application of charged particle activation for testing machine 
part wear, 12:31406 (RA;SU;In Russian) 
Wear 
Application of charged particle activation for testing machine 
part wear, 12:31406 (RA;SU;In Russian) 
MACHINING 


Materials characterization studies for single point machining of 
cooled optics, 12:31135 (R;US) 
Mathematical Models 
Materials characterization studies for single point machining of 
cooled optics, 12:31135 (R;US) 
MAGMA SYSTEMS 
Well Drilling 
Geothermal technology development at Sandia, 12:30415 
(R;US) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Energy Storage 
Energy transfer and pooling between Mg(*P) and Bi atoms, 
12:31310 (J;US) 
Energy Transfer 
Energy transfer and pooling between Mg(*P) and Bi atoms, 
12:31310 (J;US) 
Metastable States 
Energy transfer and pooling between Mg(*P) and Bi atoms, 
12:31310 (J;US) 
MAGNESIUM 24 REACTIONS 
Alpha-Transfer Reactions 
Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 
Elastic Scattering 
Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 


MAGNETIC FIELDS 
Coupling 


Inelastic Scattering 
Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 
MAGNESIUM 24 TARGET 
Magnesium 24 Reactions 
Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 
MAGNESIUM COMPLEXES 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
MAGNESIUM COMPOUNDS 


See also MAGNESIUM HYDRIDES 
MAGNESIUM OXIDES 


Oxidation 
ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 
Photochemical Reactions 
ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 
MAGNESIUM HYDRIDES 
Configuration Interaction 
Structures and energies of main group metal formy! complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
MAGNESIUM OXIDES 
Fracture Properties 
Zirconia toughened ceramics for application in ceramic 
technology for Advanced Heat Engine Project, 12:31061 
(RA;US) 
Phase Studies 
Characterization of MgO-LizO-Al.Os3-SiO: glasses for use as 
brazing materials, 12:31155 (R;US) 
MAGNET COILS 
Performance 
Performance of R and D sextupole trim coils for SSC 
[Superconducting Super Collider] dipoles, 12:31509 (R;US) 
Power Supplies 
Power supply complex for the U-120 M cyclotron correction 
coils, 12:31523 (RA;SU;In Russian) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Biological Effects 
Biological effects of magnetic fields, 12:32015 (RA;US) 
Low-intensity magnetic fields alter operant behavior in rats. 
Final report, 12:32011 (R;US) 
Coupling 
Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(IIT) 
complexes, 12:31317 (J;US) 





MAGNETIC FIELDS 
Health Hazards 


Health Hazards 
Biological effects of static magnetic fields, 12:32014 (RA;US) 
Least Square Fit 
To the problem of least square method use in formation of 
average magnetic fields of cyclotrons, 12:31494 (RA;SU;In 
Russian) 
Occupational Exposure 
Biological effects of static magnetic fields, 12:32014 (RA;US) 
Research Programs 
Biological effects of magnetic fields, 12:32015 (RA;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 


See also MFTF DEVICES 
TANDEM MIRRORS 


Plasma Confinement 
Experimental observation of the hot-electron equilibrium in a 
minimum-B mirror plasma, 12:32341 (J;US) 
Plasma Diagnostics 
Experimental observation of the hot-electron equilibrium in a 
minimum-B mirror plasma, 12:32341 (J;US) 
MAGNETIC MONOPOLES 
Detection 
Indiana University High Energy Physics Group: Task C: 
Technical progress report, December 1, 1986-November 30, 
1987, 12:32155 (R;US) 
MAGNETIC STORMS 
Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Algorithms 
Semi-implicit magnetohydrodynamic calculations, 12:32147 
(J;US) 
Corrections 
Erratum: analytic equilibria with quadrupole symmetry in the 
paraxial limit, 12:32150 (J;US) 
Energy Conversion 
Government research and development summaries: 
magnetohydrodynamic project briefs. Monthly report, 
12:30819 (R;US) 
Nonlinear Problems 
Semi-implicit magnetohydrodynamic calculations, 12:32147 
(J;US) 
Research 
Government research and development summaries: 
magnetohydrodynamic project briefs. Monthly report, 
12:30819 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 
Degassing 
Degassing of the AGS extraction magnets with uv light, 
12:31508 (R;US) 


Electrical and mechanical design report of the muon toroids 
for the beamline to the muon laboratory, 12:31514 (R;US) 
Power Supplies 
Test results on dual resonant power supply with flat top and 
flat bottom current, 12:31533 (R;US) 
Toroidal Configuration 
Electrical and mechanical design report of the muon toroids 
for the beamline to the muon laboratory, 12:31514 (R;US) 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
Field Tests 
Operation and maintenance plan for electricity systems in 
buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Information Systems 
Information system design for real estate maintenance 
management, 12:30977 (R;FI;In Finnish) 
Manuals 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
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Planning 

Operation and maintenance plan for electricity systems in 

buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Recommendations 

Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 

MAIZE 
Productivity 
Use of plant, spectral and weather data in modeling corn 
growth, 12:31701 (RA;US) 
MALARIA 
Immunity 
Hemopoiesis and malaria, 12:31904 (RA;US) 
Pathogenesis 

Hemopoiesis and malaria, 12:31904 (RA;US) 

Malarial dyserythropoiesis: a possible role for interleukin 1?, 
12:31905 (RA;US) 

Therapy 
Hemopoiesis and malaria, 12:31904 (RA;US) 
MALAYA 
See MALAYSIA 
MALAYSIA 
Energy Policy 
Plans for coal use in Malaysia, 12:30045 (BA;GB) 
Terminal Facilities 
Plans for coal use in Malaysia, 12:30045 (BA;GB) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Cell Differentiation 

Cloning of mouse transferrin cDNA, 12:31838 (RA;US) 

Expression and modulation of differentiation in human 
mammary epithelial cells, 12:31856 (RA;US) 

Neoplasms 

Analysis of the antigenic structure and mode of regulation of a 
differentiation antigen on the surface of normal and 
malignant human mammary epithelial cells, 12:31839 
(RA;US) 

Cloning of mouse transferrin cDNA, 12:31838 (RA;US) 

Electric power use and breast cancer: a hyptothesis, 12:32019 
(J;US) 

Evaluation of normal and transformed human mammary 
epithelial cells with monoclonal antibodies to cell surface 
antigens, 12:31841 (RA;US) 

Growth control in human mammary epithelial cells, 12:31855 
(RA;US) 

Role of tight junctions and cell substratum interactions in 
controlling membrane polarity in cultured human mammary 
epithelial cells, 12:31840 (RA;US) 

Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 

MANGANESE 
Soil Chemistry 

Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 

MANGANESE ALLOYS 


See also MANGANESE STEELS 
STEEL-DIN-1-6310 


Grain Boundaries 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 
Melting Points 
Measurements of melting temperatures of quasicrystalline Al- 
Mn phases, 12:31115 (J;US) 
Strains 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 
Symmetry 
X-ray diffraction study of phason strain field in oriented 
icosahedral Al-Mn, 12:31117 (J;US) 





183S / ERA-12/15 


MANGANESE COMPLEXES 
Chemical Preparation 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Crystal Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Electronic Structure 
[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
MANGANESE NODULES 
See MANGANESE ORES 
MANGANESE ORES 
Materials Recovery 
Recovery of valuable metals from manganese nodules by 
ammonia leaching, 12:30705 (R;US) 
MANGANESE OXIDES 
Chemical Reactions 
Chemical degradation of substituted aromatic hydrocarbon 
compounds in soil/sediment systems: Progress report, 
12:29940 (R;US) 
MANGANESE STEELS 
Microhardness 
Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 


Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 


Effect of laser hardening on microstructure and wear 
resistance in medium carbon/chromium steels, 12:31119 
(BA;US) 

MANUALS 
Should be used to index all pieces of literature which are manuals. 
Hanford whole body counting manual, 12:31949 (R;US) 
MANUFACTURERS 
Electric Power 
Cost of electric power interruptions to manufacturers in the 
Tennessee Valley, 12:30781 (RA;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Heat Extraction 

Recovery of compost heat. Final report, 12:31007 (R;NO;In 

Norwegian) 
Storage Facilities 

Rentability analysis for integrated manure processing systems, 

12:31444 (R;DK;In Danish) 
MARINE DISPOSAL 
Feasibility Studies 

Subseabed Disposal Project annual report, FY85 to termination 
of project: Physical Oceanography and Water Column 
Geochemistry Studies, October 1984 through May 1986, 
12:30177 (R;US) 

MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARLITE 

See MARLSTONE 
MARLSTONE 

Adsorption 
Radionuclide sorption on carbonate - clayish rock, 12:31767 


MARS SPACE PROBES 
Meetings 
Manned Mars Missions. Working group papers, volume 1, 
section 1-4, 12:31337 (R;US) 


MASS SPECTROMETERS 
Time-of-Flight Method 


Manned Mars Mission. Working group papers, volume 2, 
section 5 - appendix, 12:31338 (R;US) 
Mission Analysis 
Manned Mars Missions. Working group papers, volume 1, 
section 1-4, 12:31337 (R;US) 
Manned Mars Mission. Working group papers, volume 2, 
section 5 - appendix, 12:31338 (R;US) 
MARSHES 
Vegetative Propagation 
Production of energy wood, marshy land. Final report, 
12:30307 (R;NO;In Norwegian) 
MARX GENERATORS 
Computer-Aided Design 
Engineering high reliability, low-jitter Marx generators, 
12:31543 (BA;US) 
Computerized Simulation 
Engineering high reliability, low-jitter Marx generators, 
12:31543 (BA;US) 


10-joule 200 kV mini Marx, 12:31485 (BA;US) 

Design concepts for simulators of EMP-induced surges in the 
electric power system, 12:31555 (BA;US) 

Marx generator engineering and assembly line technology for 
the PBFA II accelerator, 12:31546 (BA;US) 

PBFA-II energy storage system configuration and 
characteristics, 12:31544 (BA;US) 

Hazards 
An application of pulsed power in the simulation of severe 

natural lightning, 12:31432 (BA;US) 

Lightning 
An application of pulsed power in the simulation of severe 

natural lightning, 12:31432 (BA;US) 

Power Distribution Systems 
Design concepts for simulators of EMP-induced surges in the 

electric power system, 12:31555 (BA;US) 

Simulation 
An application of pulsed power in the simulation of severe 

natural lightning, 12:31432 (BA;US) 

Spark Gaps 
10-joule 200 kV mini Marx, 12:31485 (BA;US) 

MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 

Automation 
ANGAL: An automated laboratory for noble gas isotope 

dilution mass spectrometry, 12:31236 (BA;US) 

Computerized Control Systems 
A knowledge based system for tuning MS/MS instruments in 

various operational modes, 12:32435 (BA;US) 

Design 

A GC/MS design for the analysis of volatile and extractable 
organics without column conversion, 12:31234 (BA;US) 

Application of mass spectrometry in uranium isotope 
separation, 12:31189 (R;FR;In French) 

Utilization of a sector mass spectrometer for performing 
environmental gas chromatographic/mass spectrometric 
analyses, 12:31233 (BA;US) 

Expert Systems 
Expert systems: A poster symposium, 12:32436 (BA;US) 
Knowledge Base 

A knowledge based system for tuning MS/MS instruments in 

various operational modes, 12:32435 (BA;US) 
On-Line Control Systems 

CH 01 microprocessor for experiment control at MUK 
installation on line with a mass separator (YaSNAPP-2), 
12:31607 (R;SU;In Russian) 

Performance 

Improved performance of a tandem quadrupole/time-of-flight 
mass spectrometer, 12:31222 (BA;US) 

Studies with a hybrid tandem mass spectrometer of QEB 
geometry, 12:31238 (BA;US) 

Time-of-Flight Method 

Improved performance of a tandem quadrupole/time-of-flight 

mass spectrometer, 12:31222 (BA;US) 





MASS SPECTROMETERS 
Tuning 


Tuning 

A knowledge based system for tuning MS/MS instruments in 

various operational modes, 12:32435 (BA;US) 
Valves 

ANGAL: An automated laboratory for noble gas isotope 

dilution mass spectrometry, 12:31236 (BA;US) 
MASS SPECTROSCOPY 
Data Analysis 

Comparison of results from packed and open tubular capillary 

column SFC/MS, 12:31227 (BA;US) 
Mass Resolution 

Studies with a hybrid tandem mass spectrometer of QEB 

geometry, 12:31238 (BA;US) 
MASS TRANSIT SYSTEMS 
Forecasting 

Transit in the nation’s capital: what lies ahead: a study of 
projected transit service, costs, and financial impacts on the 
region through the year 2000 - Executive Summary, 
12:30984 (R;US) 

Transit in the nation’s capital: what lies ahead: a study of 
projected transit service, costs, and financial impacts on the 
region through the year 2000. Final report, 12:30986 (R;US) 

Joint Ventures 

Profit implications of joint development: three institutional 

approaches. Final report, 12:30983 (R;US) 
MASSACHUSETTS 
Energy Conservation 

Beyond technology: energy conservation delivery systems that 

work, 12:30914 (RA;US) 
Energy Supplies 

Massachusetts Executive Office of Energy Resources: No. 2 
home heating oil program: Final report, 1986-1987, 12:30749 
(R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 

See ALCATOR DEVICE 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also REMOTE HANDLING EQUIPMENT 

Automation 


Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Safety 
Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
Standards 


Horizontal strata bunker control system specification, 12:29992 
(R;GB) 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 


Recovery of valuable metals from manganese nodules by 
ammonia leaching, 12:30705 (R;US) 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS 
See also NONDESTRUCTIVE TESTING 
Materials science and characterization: Technology update-87, 
12:31093 (R;US) 
MATHEMATICAL MODELS 
See also FLOW MODELS 
NUCLEAR MODELS 
Combustion 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
Comparative Evaluations 
An assessment of process modelling for fluidized bed coal 
gasifiers: Final report, 12:29899 (R;US) 
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Spent Liquors 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
Validation 


System design study to reduce capital and operating costs and 
bench-scale vesting of a circulating bed AFB advanced 
concept, Phase 2, Task 4: Conduct circulating-bed 
performance testing Final report, 12:30013 (R;US) 

MATHEMATICS 
See also ALGEBRA 

Some properties of the multidimensional complex cepstrum, 

12:31420 (R;US) 
MATRICES 
Eigenvalues 


Demonstration of component mode synthesis using Lanczos 
coordinates, 12:32426 (R;US) 
MATRIX MATERIALS 
Chemical Reaction Kinetics 


Matrix physical properties and their effects on analyte surface 
concentration, 12:31180 (BA;US) 
Physical Properties 
Matrix physical properties and their effects on analyte surface 
concentration, 12:31180 (BA;US) 
Sputtering 
Matrix physical properties and their effects on analyte surface 
concentration, 12:31180 (BA;US) 
MAXIMUM-LIKELIHOOD FIT 
See also LEAST SQUARE FIT 
Empirical probability distribution as an aid for curve 
approximation, 12:32415 (R;DE;In German) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEASURING INSTRUMENTS 


Use of a more specific term is recommended. 
See also ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
GONIOMETERS 
INTERFEROMETERS 
MULTISPECTRAL SCANNERS 
POROSIMETERS 
RADIATION DETECTORS 
SEISMIC ARRAYS 
SPECTROMETERS 
THERMOMETERS 
TIME INTERVAL ANALYZERS 
Background Noise 
Seismic validation of the RSTN: earth and system noise, 
12:31647 (RA;US) 
Calibration 
Status development of dosimetry laboratory at the Nuclear 
Energy Unit, 12:32281 (RA;MY;In Malay) 
MEASURING METHODS 
Use of a more specific term is recommended. 
Calibration Standards 
[New Brunswick Laboratory]: Progress report for the period 
October 1985 through September 1986, 12:30199 (R;US) 
Standardization 
Energy measurements in buildings. Instructions for measuring 
and reporting, 12:30964 (R;NO;In Norwegian) 
MECHANICAL ENGINEERING 
Research Programs 
Government research and development summaries: Mechanical 
Project Briefs. Monthly report, 12:31340 (R;US) 
Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Computerized Simulation 
Investigation of selected topics in structural-control 
technology, 12:31358 (RA;US) 
Reliability 
Structural mechanics of nuclear plant components, 12:31345 
(R;FR;In French) 
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MECHANICAL VIBRATIONS 
Study of complex modes, 12:31359 (RA;US) 
Measuring Methods 
Laser Doppler vibration testing: Final report (Under difficult 
conditions), 12:30453 (R;US) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
Radioactive Effluents 

Atmospheric tracer study of the emissions from the University 

of Michigan Cyclotron/PET Facility, 12:31691 (R;US) 
MEDICAL SUPPLIES 
Chemical Radiation Effects 

Chemical effects of radiation, 12:31319 (RA;MY) 

Executive management seminar on radiation sterilization of 
medical products. 15-17th September 1986, Holiday Inn on 
the Park, Kuala Lumpur, Malaysia, 12:31951 (R;MY) 

Irradiation 
Dosimetry in process control, 12:30254 (RA;MY) 
Organic Polymers 

Radiation effects - stability and instability of materials, 

12:30255 (RA;MY) 
Radiosterilization 

Country status of application, manufacturing and sterilization 
of single-use medical products, 12:31912 (RA;MY) 

Executive management seminar on radiation sterilization of 
medical products. 15-17th September 1986, Holiday Inn on 
the Park, Kuala Lumpur, Malaysia, 12:31951 (R;MY) 

Good manufacturing practice - quality assurance programs, 
12:31913 (RA;MY) 

Problems and strategy for transfer of radiation sterilization 
technology, 12:31915 (RA;MY) 

Radiation effects on pharmaceuticals and related materials, 
12:31914 (RA;MY) 

MEDICINES 
See DRUGS 
MEETINGS 
Production systems conference, 12:31350 (R;NO) 
Leading Abstract 
Experimental and theroetical physics. Collection, 12:32197 
(R;SU;In Russian) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
IOCYTES 


See ANIMAL CELLS 
MELANOMAS 
Radiobiology 
Radiobiological studies for helium ion therapy of uveal 
melanoma, 12:31898 (RA;US) 
MELTDOWN 
Containment 
Droplet heat transfer and chemical reactions during direct 
containment heating, 12:30648 (BA;US) 
M Codes 
MELPROG analysis of the DF-1 severe core damage 
experiment, 12:30654 (BA;US) 
Mathematical Models 
Modeling of BWR thermal hydraulics for severe accident 
analysis, 12:30491 (D;US) 
Reactor Safety Experiments 
Hydrogen generation during fuel-coolant interactions, 12:30547 
(R;US) 
T Codes 
MELPROG analysis of the DF-1 severe core damage 
experiment, 12:30654 (BA;US) 
MEMBRANE TRANSPORT . 
Mathematical Models 
Comparative analysis of models describing glucose uptake in 
the brain, 12:31867 (RA;US) 
MENTAL DISORDERS 
Etiology 
Positron emission tomography of FDG in schizophrenia, 
12:31887 (RA;US) 
MERCAPTOALANINE-BETA 
See CYSTEINE 


MERCURY OXIDES 
Air Pollution Monitoring 
Air pollutant deposition measurement on grassland ecosystems, 
12:31666 (RA;DE;In German) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 
See also ETA-958 RESONANCES 
K*RESONANCES 
Particle Production 
Evidence of Q?Q-bar? mesons in p-barn annihilations and yy 
reactions, 12:32167 (J;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
A proposed experimental program to study eta-production, eta- 
decay, and eta-nucleus interactions at LAMPF, 12:32162 
(R;US) 
Experiment Planning 
A proposed experimental program to study eta-production, eta- 
decay, and eta-nucleus interactions at LAMPF, 12:32162 
(R;US) 
MESONS 
See also MESON RESONANCES 
S 


New results on mesons containing strange quarks, 12:32163 
(R;US) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Loose chip melting with plasma cupola technology: Case 
studies: Final report, 12:30995 (R;US) 
Energy Consumption 
Production structure and energy use in Finnish process 
industry, 12:31010 (R;FI;In Finnish) 
Power Demand 
Experiences in electrification of metal foundry and electricity 
load control, 12:30997 (R;FI;In Finnish) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
Nucleation 
Kinetics of LiCl film formation of Li anodes in SOC1/sub 2/, 
12:30825 (R;DK) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TIN 
TRANSITION ELEMENTS 
ZINC 
Air Pollution Monitoring 


Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI;In Finnish) 
Catalytic Effects 
Catalyst for producing lower alcohols, 12:31270 (P;US) 
Chemical Analysis 
Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI;In Finnish) 
Electronic Structure 
Electronically induced phase transformation. Final report, 1 
October 1984-30 September 1985, 12:31094 (R;US) 
Fabrication 
Spin forming: Topical report, 12:31096 (R;US) 
Phase Transformations 
Electronically induced phase transformation. Final report, 1 
October 1984-30 September 1985, 12:31094 (R;US) 
Recovery 
Dual mechanism bifunctional polymers: Design, synthesis and 
application of a new category of metal ion complexing 





METALS 
Recovery 


agents: Progress report, August 1, 1986-July 31, 1987, 
12:31191 (R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 


Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 
Chemical Reaction Kinetics 
Kinetics of gas phase metal ions, 12:31291 (BA;US) 
Chemical Reactions 
Clusters containing carbene ligands. 1. Novel transformations 
of carbene ligands at multinuclear metal sites. a-activation of 
C-H and S-C bonds in carbene containing thiolatotrisomium 
carbonyl cluster compounds, 12:31276 (J;US) 
Desorption 
Determination of the methane make on 9 East longwall face 
using SFg derived airflows, 12:30000 (R;CA) 
Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 
Measuring Instruments 
Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Monitoring 
Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 
Production 
Engineering-design considerations for methane fermentation of 
energy crops. Annual report, October 1, 1984-September 30, 
1985. Volume 2, 12:30310 (R;US) 
Gas production from depressurization of bench-scale methane 
hydrate reservoirs: Technical note, 12:30101 (R;US) 
Raman Spectroscopy 
Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 
Remote Sensing 
Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 
Separation Processes 
Facilitated transport of carbon dioxide and hydrogen sulfide in 
ion exchange membranes, 12:30102 (D;US) 
Yields 
Anaerobic digestion of aquatics plants. Marine and freshwater 
vegetables, 12:30261 (R;FR;In French) 
Scientific study of cetom-methane process of anaerobic 
digestion, 12:30272 (R;FR;In French) 
METHANE HYDRATE DEPOSITS 
See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOL 
Precipitation 
Revised classical binary nucleation theory for aqueous alcohol 
and acetone vapors, 12:31252 (J;US) 
Production 
Hydrogen enrichment of synthesis gas for once-through 
methanol production: Final report, 12:29911 (R;US) 
Synthesis 
Fuel production from coal by the Mobil Oil process using 
nuclear high-temperature process heat, 12:29914 (R;DE;GE) 
Hydrogen enrichment of synthesis gas for once-through 
methanol production: Final report, 12:29911 (R;US) 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987, 
12:30274 (R;US) 
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METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 


Fuel alcohols in Sweden, 12:31083 (R;SE;In Swedish) 
Evaluation 


Overview of DOE alternative fuels program, 12:31044 


See METHANOL 
METHYL IODIDE 
Reaction Heat 
Heats of reaction of Cp*(PMes)Ir(R)(H) (R = CeHs, CoH, 
and H) with HCl, CCl, CBr, and CHsI. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Chemical Reaction Kinetics 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
5-METHYLURACIL 
See THYMINE 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 
Geothermal Power Plants 
1986 EPRI survey of electric utilities, 12:30365 (RA;US) 
Test and demonstration of a 1-MW wellhead generator: helical 
screw expander power plant, Model 76-1, 12:30408 (RA;US) 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Computerized Control Systems 
Diagnostic control, data acquisition and data processing at 
MFTF-B [Mirror Fusion Test Facility], 12:32376 (R;US) 
Data Acquisition 
Diagnostic control, data acquisition and data processing at 
MFTF-B [Mirror Fusion Test Facility], 12:32376 (R;US) 
Data Processing 
Diagnostic control, data acquisition and data processing at 
MFTF-B [Mirror Fusion Test Facility], 12:32376 (R;US) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Power Conditioning Circuits 
Capacitive consolidation for MHD generators: Final report, 
12:30818 (R;US) 
Research Programs 
Government research and development summaries: Electrical 
Project Briefs. Monthly report, 12:30816 (R;US) 
Government research and development summaries: 
magnetohydrodynamic project briefs. Monthly report, 
12:30819 (R;US) 
MICE 
Lethal Irradiation 
Acute radiation lethality in mice exposed to heavy charged 
particles, 12:31941 (RA;US) 
MICELLAR SYSTEMS 
Conformational Changes 
Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 
Molecular Structure 
Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 
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Thermodynamic Properties 
Thermodynamic analyses of the structure and growth of 
asymmetric linear short-chain lecithin micelles based on 
small-angle neutron scattering data, 12:31264 (J;US) 
MICHIGAN 
Energy Conservation 
RCS in Michigan: positive results to date - where do we go 
from here?, 12:30936 (RA;US) 
Land Resources 
Habitat evaluation and landcover analysis using Landsat-4 TM 
data, 12:31715 (RA;US) 
Meteorology 
Volcanic effects on turbidity and irradiances and their 
dependence on surface wind direction, 12:31662 (J;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 


See BIOPHOTOLYSIS 
FERMENTATION 


MICROCOMPUTERS 
See MICROPROCESSORS 
MICROEARTHQUAKES 
Hypocenters 

A new method for determining dominant fluid flow paths 

during hydraulic fracturing, 12:30413 (R;US) 
Orientation 

A new method for determining dominant fluid flow paths 
during hydraulic fracturing, 12:30413 (R;US) 

Stress control of seismicity patterns observed during hydraulic 
fracturing experiments at the Fenton Hill hot dry rock 
geothermal energy site, New Mexico, 12:30414 (R;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
UNICELLULAR ALGAE 


Cultivation 
Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report, 12:30057 (R;US) 
MICROPROCESSORS 
Uses 
Arming the Thomas Paines: Publications policy and desktop 
publishing, 12:32428 (R;US) 
Evaluation of single-board microcontroller suitable for rapid 
prototyping, 12:32419 (R;US) 
MICROSCOPES 
See also ELECTRON MICROSCOPES 
Design 
Differential polarization imaging microscopy, 12:31851 
(RA;US) 
Image Processing 
Differential polarization imaging microscopy, 12:31851 


See SEISMIC NOISE 
MICROWAVE EQUIPMENT 


See also MICROWAVE TUBES 
SQUID DEVICES 


Design 
High-temperature Stark and radio-frequency—microwave 
double-resonance microwave spectrometer, 12:31615 (J;US) 
Small capacitor electrodes for microwave rotational 
spectroscopy in a supersonic expansion, 12:31618 (J;US) 
Operation 
High-temperature Stark and radio-frequency—microwave 
double-resonance microwave spectrometer, 12:31615 (J;US) 
MICROWAVE RADIATION 
Effect of low-intensity microwave radiation on mammalian 
serum components. Annual s' report No. 3, 1 July 
1974-30 June 1975, 12:32013 (R;US) 
Biological Effects 
Microwave stimulated drug release from liposomes, 12:32016 
(RA;US) 
MICROWAVE TUBES 
High power microwave generator, 12:31424 (P;US) 


MINERAL WOOL 
Performance 


Fabrication 

Multigigawatt microwave generation by use of a virtual 
cathode oscillator driven by a 1—2 MV electron beam, 
12:31421 (J;US) 

Oscillators 

Multigigawatt microwave generation by use of a virtual 
cathode oscillator driven by a 1—2 MV electron beam, 
12:31421 (J;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Hazardous Materials 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at 
George AFB, California. Final report, 12:31790 (R;US) 

MILITARY STRATEGY 

Morality to strategy: perspectives on offensive weapons in 
space. Research report, 12:31087 (R;US) 

Strategic defense, deterrence, and arms control. Professional 
paper, 12:31086 (R;US) 


Distribution 
Milk production and distribution in nine western states in the 
1950s, 12:31952 (R;US) 
Gamma Spectroscopy 
Radioactive residues in biological material, 12:31766 (RA;CS;In 
Czech) 
Production 
Investigation of total energy requirement in cattle fodder 
production, 12:31000 (R;NO) 
Milk production and distribution in nine western states in the 
1950s, 12:31952 (R;US) 
Radioactivity 
Milk production and distribution in nine western states in the 
1950s, 12:31952 (R;US) 
Radionuclide Migration 
Radioactive residues in biological material, 12:31766 (RA;CS;In 
Czech) 
MILLSTONE-2 REACTOR 
Waterford, Connecticut, USA 
Emergency Plans 
Validation of critical signals for the safety parameter display 
system: Final report, 12:30580 (R;US) 
Reactor Safety 
Validation of critical signals for the safety parameter display 
system: Final report, 12:30580 (R;US) 
MILLSTONE-3 REACTOR 
Waterford, Connecticut, USA 
Emergency Plans 
Validation of critical signals for the safety parameter display 
system: Final report, 12:30580 (R;US) 
Reactor Safety 
Validation of critical signals for the safety parameter display 
system: Final report, 12:30580 (R;US) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL INDUSTRY 
Energy Consumption 
Production structure and energy use in Finnish process 
industry, 12:31010 (R;FI;In Finnish) 
MINERAL WASTES 
Fluidized-Bed Combustion 
Application of and prospects for fluidized-bed combustion 
technology in coal-mining areas in China, 12:30038 (BA;GB) 
MINERAL WOOL 
Moisture 
Blown fibrous insulations, 12:30978 (R;FI;In Finnish) 
Performance 
Postinsulation on roofs using weather exposed mineral wool, 
12:30890 (RA;US) 





MINERAL WOOL 
Thermal 


Thermal Conductivity 
Blown fibrous insulations, 12:30978 (R;FI;In Finnish) 
MINERALS 
See also GARNETS 


SULFIDE MINERALS 
ZEOLITES 


Dehydration 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
Specific Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
X-Ray Fluorescence Analysis 
X-ray microfluorescence analysis of thin- and thick-sectioned 
geologic materials, 12:31207 (R;US) 
MINNESOTA 
Energy Policy 
Minnesota RCS: myths and reality, 12:30940 (RA;US) 
Space Heating 
Statistical analysis of lifestyle factors in heating energy use of 
new and weatherized Minnesota houses, 12:30900 (RA;US) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 


See also HEAT MIRRORS 
LASER MIRRORS 


A light reflecting apparatus including a multi-aberration light 
reflecting surface, 12:31366 (P;US) 
Energy Beam Deposition Films 
Cubic boron nitride coatings for high-reflectance telescope 
optics. Final report, 12:31134 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
Simulation 
On the simulation of heterogeneous petroleum reservoirs, 
12:30060 (R;US) 
MISGURNUS 
See FISHES 
MISONIDAZOLE 
Radiosensitivity Effects 
Effect of misonidazole on formation of thymine damage by 
/sup 60/Co gamma rays, 12:31969 (BA;US) 
MISSOURI 
Radioactive Waste Storage 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
Remedial Action 
Weldon Spring, Missouri, Raffinate Pits 1, 2, 3, and 4: 
Preliminary grout development screening studies for in situ 
waste immobilization, 12:30168 (R;US) 
MIXTURES 
Environmental Transport 
Strategies in modeling hydrogeological transport of reactive 
multichemical components, 12:31794 (R;US) 
Separation Processes 
Separation of binary gas mixture into two high-purity products 
by a new pressure swing adsorption cycle, 12:31239 (J;US) 
MOBIL M-GASOLINE PROCESS 
Fuel production from coal by the Mobil Oil process using 
nuclear high-temperature process heat, 12:29914 (R;DE;GE) 
MOBILE HOMES 
Energy Efficiency 
Raising the energy efficiency of manufactured housing, 
12:30887 (RA;US) 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
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MODIFICATIONS 
Economic Analysis 
Repowering reheat units with gas turbines: Final report 
(Adding gas turbines and heat recovery to present units), 
12:30452 (R;US) 
Feasibility Studies 
Repowering reheat units with gas turbines: Final report 
(Adding gas turbines and heat recovery to present units), 
12:30452 (R;US) 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE-MOLECULE COLLISIONS 
De-Excitation 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Energy Transfer 
Fractal behavior in classical collisional energy transfer, 
12:32110 (R;US) 
MOLECULES 
Decomposition 
Quantum-chemical investigations of the mechanism of cationic 
polymerization and theoretical prediction of crystal densities 
and decomposition pathways of energetic molecules. Annual 
report, 1 October 1985-30 September 1986, 12:31241 (R;US) 
Dissociation 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 
Electron Attachment 
Experimental study of dissociative attachment in optically 
pumped lithium molecules. Final report, 1 April 1985-30 July 
1986, 12:32111 (R;US) 
Mathematical Models 
Relativistic calculations on polyatomic systems, 12:32122 
(R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Corrosion 
Corrosion of materials in molten carbonate fuel cells (MCFC): 
Literature review (Separator plate materials), 12:30823 
(R;US) 
Electrolytes 
Some alternate fabrication processes for molten carbonate fuel 
cell electrolyte structures, 12:30683 (J;US) 
Materials Testing 
Corrosion of materials in molten carbonate fuel cells (MCFC): 
Literature review (Separator plate materials), 12:30823 
(R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Corrosive Effects 
Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 
MOLYBDENUM 
Excretion 
Biliary excretion of various chemical forms of molybdenum in 
rats exposed to high intake of copper in diet, 12:31865 
(RA;CS;In Czech) 
Laser-Produced Plasma 
Observation of soft x-ray amplification in neonlike 
molybdenum, 12:31384 (J;US) 
Plating 
Plating on molybdenum, 12:31112 (R;US) 
Slip 
Synchrotron x-ray topography of dislocation arrays, 12:31405 
(R;US) 
MOLYBDENUM COMPLEXES 
Chemical Preparation 
Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*: implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 
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Molecular Structure 
Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*: implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 
Synthesis 
Interaction of sulfur-containing compounds with transition 
metal clusters and metal surfaces: Final report, March 1, 
1986-February 28, 1987, 12:29941 (R;US) 
MOMENTUM (ANGULAR) 
See ANGULAR MOMENTUM 
MONITORING 
Use of a more specific term is recommended. 


See also BEAM MONITORING 
RADIATION MONITORING 


Feasibility Studies 
A study to determine the biological feasibility of a new fish 
tagging system: Annual report, 1985-1986, 12:31797 (R;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING NETWORK 
See MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 
Cleaning 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
Decarbonization 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
MONOCLONAL ANTIBODIES 
Biochemical Reaction Kinetics 
Immune recognition of membranes, 12:31832 (RA;US) 
MONOMERS 
Polymerization 
Studies of monomer and polymer monolayers using optical 
second and third harmonic generation, 12:31162 (R;US) 
MONTANA 
See also POWDER RIVER BASIN 
Geothermal Resources 
Geothermal resources in the pacific northwest, 12:30368 
(RA;US) 
MONTE CARLO METHOD 
Reversible Ising dynamics, 12:32318 (BA;US) 
Algorithms 
Overrelaxed heat-bath and Metropolis algorithms for 
accelerating pure gauge Monte Carlo calculations, 12:32191 
(J;US) 
Comparative Evaluations 
Is quantum Monte Carlo competitive? Lithium hydride test 
case, 12:31274 (J;US) 
MONTICELLO REACTOR 
Monticello, Minnesota, USA 
Reactor Components 
BWR pilot plant life extension study at the Monticello Plant: 
Phase 1: Final report, 12:30486 (R;US) 
Service Life 
BWR pilot plant life extension study at the Monticello Plant: 
Phase 1: Final report, 12:30486 (R;US) 
MORBIDITY 
See DISEASE INCIDENCE 
MORPHOLINES 
Hydrolysis 
Laboratory and plant investigations on decomposition products 
of morpholine in the secondary system of French PWR, 
12:30492 (R;FR) 
MUEHLEBERG REACTOR 
Muehleberg, Bern, Switzerland 
Reactor Maintenance 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 


MULTISPECTRAL PHOTOGRAPHY 
Technology Assessment 


MULE DEER 
See DEER 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Decay 
Studies of radioactive decays of completely ionized nuclei in a 
heavy ion storage ring, 12:31572 (R;DE) 
Ton Sources 
Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report for period May 15, 
1985-February 15, 1987, 12:32114 (R;US) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Calibration Standards 
Determination of the k/sub 0/ factors by thermal neutron 
activation technique, 12:31201 (R;VN) 
Electron Microscopes 
Analysis with electron microscope of multielement samples 
using pure element standards, 12:31219 (P;US) 
X-Ray Emission Analysis 
Analysis with electron microscope of multielement samples 
using pure element standards, 12:31219 (P;US) 
MULTIPARTICLE SPECTROMETERS 
Efficiency 
Large area timing detectors developed for the time-of-flight 
isochronous (TOFT) Spectrometer, 12:31602 (BA;US) 
Energy Resolution 
Performance of a large Bragg-Curve spectrometer, 12:31601 
(BA;US) 
Mass Resolution 
Performance of a large Bragg-Curve spectrometer, 12:31601 
(BA;US) 
Response Functions 
Performance of a large Bragg-Curve spectrometer, 12:31601 
(BA;US) 
Spatial Resolution 
Recent results using a low pressure gas avalanche detector, 
12:31603 (BA;US) 
Time Resolution 
Large area timing detectors developed for the time-of-flight 
isochronous (TOFT) Spectrometer, 12:31602 (BA;US) 
Recent results using a low pressure gas avalanche detector, 
12:31603 (BA;US) 
MULTIPLICATION FACTORS 
Measuring Methods 
Dynamic subcriticality measurements using the CF neutron 
noise method: Videotape, 12:30126 (R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTISPECTRAL PHOTOGRAPHY 
Cameras 
Development and use of a 4-camera video system, 12:31720 
(RA;US) 
Comparative Evaluations 
Capabilities of two airborne multispectral sensors for 
classifying coniferous forest species, 12:31709 (RA;US) 
Data Analysis 
Multi spectral radiometry: from clustering mode to 
differencing multiple data sets, 12:31702 (RA;US) 
Spectroradiometric transforms and data compression, 12:32035 
(RA;US) 
Data Processing 
User requirements for geometric transforms, 12:31699 (RA;US) 
Performance Testing 
Capabilities of two airborne multispectral sensors for 
classifying coniferous forest species, 12:31709 (RA;US) 
Detection of hydrogen microseeps and related geobotanical 
anomalies using multi-date image subtraction, Railroad 
Valley, Nevada, 12:30048 (RA;US) 
Technology Assessment 
Multi spectral radiometry: from clustering mode to 
differencing multiple data sets, 12:31702 (RA;US) 





MULTISPECTRAL SCANNERS 
Technology Assessment 


MULTISPECTRAL SCANNERS 
Technology Assessment 
User requirements for geometric transforms, 12:31699 (RA;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Anaerobic Digestion 
Scientific study of cetom-methane process of anaerobic 
digestion, 12:30272 (R;FR;In French) 
Combustion 
Waste-Technology-Environment A state-of-the art report, 
12:31031 (R;SE;In Swedish) 
Combustion Products 
Air pollution from incineration plant in Gjoevik (Norway), 
12:31029 (R;NO;In Norwegian) 
Environmental Effects 
Air pollution from incineration plant in Gjoevik (Norway), 
12:31029 (R;NO;In Norwegian) 
Sanitary Landfills 
Characterization of municipal solid waste in the United States 
1960-2000. Rept. for 1960-84, 12:31032 (R;US) 
List of municipal-waste landfills, 12:31033 (R;US) 
Solid Wastes 
Characterization of municipal solid waste in the United States 
1960-2000. Rept. for 1960-84, 12:31032 (R;US) 
Waste Disposal 
Municipal waste to energy: An annotated bibliography of US 
Department of Energy contractor reports, 12:31773 (R;US) 
Waste Product Utilization 
Municipal waste to energy: An annotated bibliography of US 
Department of Energy contractor reports, 12:31773 (R;US) 
MUON DETECTION 
Magnetic Spectrometers 
SSC muon detector group report, 12:31571 (R;US) 
MUON REACTIONS 
Breakup Reactions 
Energetic neutron emission from p/sup -/-capture in 
deuterium, 12:32205 (J;NL) 
MUONIC MOLECULES 
Quasiresonant formation of dtu mesic molecules in triple 
collisions, 12:32119 (R;SU) 
MUONS PLUS 
Decay 
Hadronic atoms and leptonic conservations: Final technical 
report, February 1, 1984-January 31, 1987, 12:32152 (R;US) 
MUSCLES 
See also MYOCARDIUM 
Cell Proliferation 
Inhibitors of vascular smooth muscle proliferation, 12:31866 
(RA;ZA) 
MUSCULAR TISSUE 


See MUSCLES 
TISSUES 


MUTAGENESIS 
Radioinduction 
Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 
MUTAGENS 
Environmental Impacts 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Pellets 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;ln Norwegian) 
Testing 
Mutagenicity testing and polycyclic aromatic hydrocarbon 
measurements in emission samples from a residential oil 
burner, 12:30070 (R;NO;In Norwegian) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 


GENE MUTATIONS 
GENOME MUTATIONS 
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Radioinduction 

Isolation and molecular characterization of yeast DNA repair 
genes and the use of a new gel system to study DNA repair, 
12:31944 (RA;US) 

Quantitative and molecular analyses of radiation-induced 
mutation in pSV2gpt transformed CHO cells, 12:31982 
(BA;US) 

REC46 gene of Saccharomyces cerevisiae controls mitotic 
chromosomal stability, recombination and sporulation: cell- 
type and life cycle stage specific expression of the rec46-1 
mutation, 12:31943 (RA;US) 

MX DEVICES 
See MFTF DEVICES 
MYELIN 
Delayed Radiation Effects 

Sterotactic heavy ion Bragg peak radiosurgery, 12:31892 

(RA;US) 
MYLAR 
Physical Radiation Effects 

Conductivity of polyethylene terephthalate induced by high 

electron beam current densities, 12:31173 (J;US) 
MYOCARDIUM 
Positron Computed Tomography 

Human myocardial studies with °*Rb and PET, 12:31925 

(RA;US) 
Radiation Doses 

Radiation dose estimates for a new myocardial perfusion agent: 
(E-1-[/sup 123/I]lodo-1-Penten-5-yl)triphenylphosphonium 
iodide, 12:31980 (J;US) 


NAI DETECTORS 
Energy Resolution 
Advances in light charged-particle detection using Nal pulse 
shape discrimination, 12:31589 (BA;US) 
Time Resolution 
Advances in light charged-particle detection using Nal pulse 
shape discrimination, 12:31589 (BA;US) 
NAPAP 
Program Management 
Summary of the national acid precipitation assessment 
program’s watershed coordination workshop, June 5-6, 1986, 
Atlanta, Georgia, 12:30699 (R;US) 
NAPHTHALENE 
Biodegradation 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
Hydrogenation 
Interactive chemistry of coal-petroleum processing: Progress 
report for December 16, 1986-March 15, 1987, 12:29906 
(R;US) 
NAPHTHOLS 
Hydrogenation 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST 
See US NOAA 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Decision Making 
Friction in the development of arms control policy. Research 
report, 12:31088 (R;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
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NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Heat Transfer 

Analytical and experimental investigation of natural convection 
heat transfer in vertical channels with a single obstruction, 
12:31404 (D;US) 

Wall Effects 
Steady, two-dimensional, natural convection in rectangular 
enclosures with differently heated walls, 12:31398 (J;US) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Analysis 

Analyses of natural gases, 1917-1986. Data file, 12:30113 

(R;US) 
Combustion 

Pollution from burning of natural gas to the oil fields in the 

North Sea, 12:30106 (R;NO;In Norwegian) 
Contracts 

An analysis of natural gas contracts: Volume 3, Contract 
provisions covering production of new gas (New gas), 
12:30109 (R;US) 

Demand 

Norway's gas reserves: An overview of existing reserves, 
markets and prospects for future gas transportation, 12:30096 
(RA;NO) 

Distribution 

Costs and profitability of regional distribution of natural gas, 

12:30110 (R;FI;In Finnish) 
Energy Consumption 

Norwegian gas policy, 12:30094 (RA;NO) 

Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 

Energy Policy 
Plans for coal use in Malaysia, 12:30045 (BA;GB) 
Market 

Analysis of market shares for gas and electricity: Indicative 
costs and benefits of gas reticulation, 12:30104 (R;NZ) 

Potential for natural gas use in the advanced-ceramics industry. 
Topical report, 12:30105 (R;US) 

Meetings 

Gas transportation conference, 12:30111 (R;NO) 

Third European gas conference. 25-26 September 1985 Grand 
Hotel, Oslo, Norway, 12:30093 (R;NO) 

Prices 

An analysis of natural gas contracts: Volume 3, Contract 
provisions covering production of new gas (New gas), 
12:30109 (R;US) 

Price of oil, gas, coal and electricity in four European 
countries 1960-1983, 12:30826 (R;NO) 

Realities of the energy market, 12:30756 (RA;NO) 

Production 

An analysis of natural gas contracts: Volume 3, Contract 
provisions covering production of new gas (New gas), 
12:30109 (R;US) 

Norway's gas reserves: An overview of existing reserves, 
markets and prospects for future gas transportation, 12:30096 
(RA;NO) 

Recovery 

Brine and gas recovery from geopressured systems, 12:30371 
(J;US) 

COSI - Comparison of predictions and assesment of numerical 
performance in black-oil mode, 12:30069 (R;DK) 

Reserves 

Economics of alternative transportation solutions for Norway's 
northern gas reserves, 12:30095 (RA;NO) 

Gas transportation conference, 12:30111 (R;NO) 

Norway's gas reserves: An overview of existing reserves, 
markets and prospects for future gas transportation, 12:30096 
(RA;NO) 

Norwegian gas policy, 12:30094 (RA;NO) 

Realities of the energy market, 12:30756 (RA;NO) 

Supply and Demand 

Norwegian gas policy, 12:30094 (RA;NO) 

Third European gas conference. 25-26 September 1985 Grand 
Hotel, Oslo, Norway, 12:30093 (R;NO) 


NATURAL GAS INDUSTRY 
Environmental impacts 


West German gas industry between market needs and supply 

potentials, 12:30103 (RA;NO) 
Transport 

Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 

Economics of alternative transportation solutions for Norway’s 
northern gas reserves, 12:30095 (RA;NO) 

Gas transportation conference, 12:30111 (R;NO) 

Norway's gas reserves: An overview of existing reserves, 
markets and prospects for future gas transportation, 12:30096 
(RA;NO) 

Two-phase flow research at SINTEF and IFE: some 
experimental results and a demonstration of the dynamic 
two-phase flow simulator OLGA, 12:30090 (RA;NO) 

NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Exploration 

Arctic and offshore research: Technology status report, 
12:30054 (R;US) 

Geochemical applications and remote sensing analysis applied 
to frontier areas, 12:30050 (RA;US) 

Landsat structural interpretation for hydrocarbon exploration 
of a portion of Randolph and Pocahontas Counties, West 
Virginia, 12:30099 (RA;US) 

Lineament analysis: state of the art, 12:30049 (RA;US) 

Near-surface helium anomalies associated with faults and gas 
accumulations in western Pennsylvania, 12:30098 (RA;US) 

Geochemical Surveys 

Geochemical applications and remote sensing analysis applied 

to frontier areas, 12:30050 (RA;US) 
Geologic Fractures 

Correlation of naturally fractured reservoir productivity with 

fracture intersection quadrants, 12:30061 (RA;US) 
Geologic Structures 
Disturbed zones, lateral ramps, basement block faults, and gas 
occurrences in central Appalachians, 12:30097 (RA;US) 
Lineaments 
Lineament applications in eastern gas shales, 12:30108 (RA;US) 
Remote Sensing 

Landsat structural interpretation for hydrocarbon exploration 
of a portion of Randolph and Pocahontas Counties, West 
Virginia, 12:30099 (RA;US) 

Reserves 

Third European gas conference. 25-26 September 1985 Grand 

Hotel, Oslo, Norway, 12:30093 (R;NO) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Cost 

Costs and profitability of regional distribution of natural gas, 

12:30110 (R;FI;In Finnish) 
Economic Analysis 
Costs and profitability of regional distribution of natural gas, 
12:30110 (R;FI;In Finnish) 
NATURAL GAS FIELDS 
Resource Development 
General conference, 12:30064 (R;NO) 
Technology - alternative opproaches, 12:30065 (RA;NO) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS HYDRATE DEPOSITS 
Exploitation 

Gas production from depressurization of bench-scale methane 

hydrate reservoirs: Technical note, 12:30101 (R;US) 
NATURAL GAS INDUSTRY 
Environmental Impacts 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix A. Analytical 
results, 12:30080 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix B. Sampling 
strategy, 12:30081 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix C. Sampling reports. 
Volume 1 and Volume 2, 12:30082 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix D. Analytical 
methods, 12:30083 (R;US) 





NATURAL GAS INDUSTRY 
Environmental impacts 


Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix E. Role and 
function of EPA (Environmental Protection Agency) 
Sample Control Center, 12:30084 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix F. List of analytes, 
12:30085 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix G. Sampling plan 
and sampling quality assurance/quality control, 12:30086 
(R;US) 

NATURAL GAS WELLS 
Productivity 

Correlation of naturally fractured reservoir productivity with 
fracture intersection quadrants, 12:30061 (RA;US) 

Lineament applications in eastern gas shales, 12:30108 (RA;US) 

NATURAL LIGHTING 
See DAYLIGHTING 
NEBRASKA 
Biomass Plantations 

Regional inventory of irrigated agriculture through joint use of 

AVHRR and Landsat data, 12:31712 (RA;US) 
NEBULAE 
Emission Spectra 
Ionization structure of the Orion nebula: infrared line 
observations and models, 12:32086 (R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 

Ultraviolet Spectra 

Intercombination lines of the zinc isoelectronic sequence for Z 

= 50—70, 12:32134 (J;US) 
NEODYMIUM LASERS 
Amplifiers 

Retrofit of a high power Nd: glass laser system with liquid 

crystal polarizers, 12:31393 (BA;US) 
Capacitors 

"“QUICK-FIRE” plasma flow driven implosion experiments, 

12:32391 (BA;US) 


Diagnostics of oil pollution by laser-induced fluorescence, 
12:30076 (RA;FR) 
Plasma Switches 
“QUICK-FIRE” plasma flow driven implosion experiments, 
12:32391 (BA;US) 
NEON 20 BEAMS 
LET 
BERKLET upgrade: improved detection of low LET particles 
in highly fragmented heavy ion beams, 12:31893 (RA;US) 
NEON 22 
Ton-Atom Collisions 
Electron capture across a nuclear resonance in the strong 
potential Born approximation, 12:32120 (R;DE) 
NEON IONS 
LET 
High energy heavy ion beams used in biology and medicine: 
measurement of particle distributions in the fragmentation 
tail of a 670 A MeV neon beam stopping in water, 12:32273 
(RA;US) 
Mutagenesis 
Multiple chromatin breaks produced by neon ions, 12:31935 
(RA;US) 
Oxygen Enhancement Ratio 
Response of aerobic and hypoxic human lung squamous 
carcinoma cells to neon ions, 12:31934 (RA;US) 
Radiobiology 
Tumor radiobiology studies with heavy charged particle 
beams, 12:31937 (RA;US) 
RBE 
Response of aerobic and hypoxic human lung squamous 
carcinoma cells to neon ions, 12:31934 (RA;US) 
NEOPLASMS 
See also CARCINOMAS 
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MELANOMAS 
Biological Radiation Effects 

Induction of chromosome aberration in Chinese hamster liver 

by Thorotrast, 12:31967 (BA;US) 
Disease Incidence 

Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 

(BA;US) 
Epidemiology 

Electric power use and breast cancer: a hyptothesis, 12:32019 

(J;US) 
Radioinduction 

Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 

Dose-response curves and cell killing, 12:31966 (BA;US) 

Induction of chromosome aberration in Chinese hamster liver 
by Thorotrast, 12:31967 (BA;US) 

Relationship between age at exposure to /sup i131/I and 
thyroid tumor incidence in rats, 12:31978 (BA;US) 

Skyhook project: progress report, 12:31942 (RA;US) 

Species comparison of liver cancers induced by internally 
deposited /sup 144/Ce or /sup 239/Pu in dogs and Chinese 
hamsters, 12:31977 (BA;US) 

Radiotherapy 

Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 

Heavy charged particle radiotherapy trial, 12:31895 (RA;US) 

Planning cancer treatment with radioactive beams, 12:32276 
(RA;US) 

Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 

NEPTUNE PLANET 
Aerosols 

Are the aerosols on Uranus and Neptune composed of methane 

photopolymers?, 12:32084 (RA;US) 
Energy Balance 

Radiative-convective equilibrium models of Uranus and 

Neptune, 12:32081 (RA;US) 
Heat Flux 

Vertical structure of aerosols and clouds in the atmospheres of 
Uranus and Neptune: implications for their heat budgets, 
12:32083 (RA;US) 

Planetary Atmospheres 

Vertical structure of aerosols and clouds in the atmospheres of 
Uranus and Neptune: implications for their heat budgets, 
12:32083 (RA;US) 

NEPTUNIUM 
Oxidation 

Rates of oxidation of selected actinides by Clep, 12:31325 
(J;US) 

Radioecological Concentration 

Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 

Solubility 

Actinide solubilities and speciation in a repository 

environment, 12:31812 (R;CH) 
NEPTUNIUM 236 
Energy Levels 

Reaction cross-section calculations using new experimental and 
theoretical level structure data for deformed nuclei, 12:32252 
(R;US) 

NEPTUNIUM 237 TARGET 
Neutron Reactions 

Reaction cross-section calculations using new experimental and 
theoretical level structure data for deformed nuclei, 12:32252 
(R;US) 

NERVOUS SYSTEM DISEASES 
Diagnosis 


Dynamic PET studies of glucose uptake in Alzheimer's disease, 
12:31924 (RA;US) 
NETHERLANDS 
Energy Consumption 
Energy use modelling for policy purposes: problems and 
perspectives in The Netherlands, 12:30693 (R;NL) 
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Energy Policy 
Energy use modelling for policy purposes: problems and 
perspectives in The Netherlands, 12:30693 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
Computerized Control Systems 
Automation of neutral beam source conditioning with artificial 
intelligence techniques, 12:32374 (R;US) 
NEUTRAL PARTICLES 
Reflection 
Data sets for hydrogen reflection and their use in neutral 
transport calculations, 12:32332 (R;DE) 
NEUTRAL-PARTICLE TRANSPORT 
See also NEUTRON TRANSPORT 
Data sets for hydrogen reflection and their use in neutral 
transport calculations, 12:32332 (R;DE) 
NEUTRINO DETECTION 
Detection of solar neutrinos in superfluid helium, 12:31588 
(J;US) 
NEUTRINO-ELECTRON INTERACTIONS 
Scattering 
The effect of extra neutral gauge bosons on neutrino-electron 
scattering, 12:32172 (R;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Calibration Standards 
Monoenergetic neutron fluence standards, 12:31581 (RA;JP) 
Interlaboratory Comparisons 
Monoenergetic neutron fluence standards, 12:31581 (RA;JP) 
NEUTRON DOSIMETRY 
Mathematical Models 
LSL-M1 and LSL-M2: two extensions of the LSL adjustment 
procedure for including multiple spectrum locations, 
12:30669 (BA;NL) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Computer Calculations 
ARMP.-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 2, PDQ7-E/HARMONY 
user’s manual, 12:30521 (R;US) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
Capture 
Applications and misapplications of the channel-capture 
formalism of direct neutron capture, 12:32261 (BA;NL) 
Neutron resonance averaging with filtered beams, 12:32200 
(BA;NL) 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
Nuclear structure of /sup 49/Ca above 5 MeV excitation from 
n+/sup 48/Ca and astrophysics for 30 keV neutrons, 
12:32216 (J;NL) 
Fast Fission 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
Inelastic Scattering 
Calculated neutron-induced cross sections for **Cr from 1 to 
20 MeV, 12:32251 (R;US) 
Resonating-Group Method 
Effects of center-of-mass motion in the resonating-group 
theory of romann+a scattering, 12:32255 (J;US) 
Total Cross Sections 
Nuclear structure of /sup 49/Ca above 5 MeV excitation from 
n+/sup 48/Ca and astrophysics for 30 keV neutrons, 
12:32216 (J;NL) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Materials Testing 
Determination of zirconium and tantalum thin films by 
inductively coupled plasma-atomic emission spectroscopy 
(ICP-AES), 12:32115 (R;US) 


NEW MEXICO 
Computer Networks 


NEUTRON SPECTROSCOPY 
Puise Techniques 
Neutron spectroscopy at very high counting rates for inertial 
confinement fusion, 12:31600 (BA;US) 
NEUTRON STARS 
Thermonuclear Explosions 
Theory of type 1 X-ray bursts: the energetics of bursts and the 
nuclear fuel reservoir in the envelope, 12:32093 (R;DE) 
NEUTRON THERAPY 
Possibility of construction in Bulgaria of a fast neutron therapy 
center on the base of the U-250 isochronous cyclotron, 
12:31886 (RA;SU;In Russian) 
NEUTRON TRANSPORT 
Nuclear Data Collections 
Evaluation of threshold reaction data, 12:32199 (RA;JP) 
NEUTRON-RICH ISOTOPES 
Nuclear Structure 
Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 
NEVADA 
Electric Power 
Utility resource planning: the state of Nevada adopts an 
integrated planning model, 12:31024 (RA;US) 
Geologic Deposits 
Comparative field study of spectroradiometers and radiometers 
as used in geologic mapping of a porphyry copper at 
Yerington, Nevada, 12:32030 (RA;US) 
Geothermal Power Plants 
Geothermal generation in Nevada: development status - June 
1986, 12:30404 (RA;US) 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30399 (RA;US) 
Workshop report: experience with existing modular units, 
12:30401 (RA;US) 
Radioactive Waste Storage 
NNWSI [Nevada Nuclear Waste Storage Investigations] hole 
histories, 12:30142 (R;US) 
Tuff 
Geochemical gradients in the Topopah Spring Member of the 
Paintbrush Tuff: Evidence for eruption across a magmatic 
interface, 12:32050 (R;US) 
NEVADA TEST SITE 
Boreholes 
NNWSI hole histories: UE-25a No.1, UE-25a No. 3, UE-25a 
No. 4, UE-25a No. 5, UE-25a No. 6, UE-25a No. 7, 12:30141 
(R;US) 
NNWSI hole history: UE-25h No. 1, 12:30143 (R;US) 
Selected stratigraphic contacts for drill holes in LANL [Los 
Alamos National Laboratory] use areas of Yucca Flat, NTS 
[Nevada Test Site], 12:32031 (R;US) 
Remedial Action 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
Stratigraphy 
Selected stratigraphic contacts for drill holes in LANL [Los 
Alamos National Laboratory] use areas of Yucca Flat, NTS 
[Nevada Test Site], 12:32031 (R;US) 
Underground Facilities 
Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 
NEW JERSEY 
Radioactive Waste Storage 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
Remedial Action 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
NEW MEXICO 
Communications 
Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 
Computer Networks 
Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 





NEW MEXICO 
Data Transmission Systems 


Data Transmission Systems 
Study for development of the Rio Grande communications 
network in the state of New Mexico, 12:32442 (R;US) 
Feed Materials Plants 
Geochemical investigation of UMTRAP designated site at 
Shiprock, New Mexico, 12:32049 (R;US) 
ZEALAND 


NEW 
Energy Conservation 
Review of the Energy Advisory Service and Energy 
Conservation Loans, 12:30746 (R;NZ) 
Energy Policy 
Standards and codes: Their role in regulation of energy matters 
with partiular reference to mimising impediments to 
implementation of national energy policy, 12:30759 (R;US) 
Geothermal Energy Conversion 
Recent developments in the use of geothermal energy for 
electricity production in New Zealand, 12:30367 (RA;US) 
Geothermal Power Plants 
Recent developments in the use of geothermal energy for 
electricity production in New Zealand, 12:30367 (RA;US) 
Test and demonstration of a 1-MW wellhead generator: helical 
screw expander power plant, Model 76-1, 12:30408 (RA;US) 
Geothermal Resources 
Recent developments in the use of geothermal energy for 
electricity production in New Zealand, 12:30367 (RA;US) 
Laws 
Energy-related laws and regulations in New Zealand, 12:30758 
(R;NZ) 
Natural Gas Distribution Systems 
Analysis of market shares for gas and electricity: Indicative 
costs and benefits of gas reticulation, 12:30104 (R;NZ) 
Regulations 
Energy-related laws and regulations in New Zealand, 12:30758 
(R;NZ) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Cutting 
Chip science: Basic study of the single-point cutting process, 
12:31344 (RA;US) 
Electrodeposition 
Optical sensing of chemically induced strains, 12:31206 (R;US) 
Phase Diagrams 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Oxidation-sulfidation behavior of Ni aluminide in oxygen-sulfur 
mixed-gas atmospheres, 12:31095 (R;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
NICKEL 58 
Ton-Atom Collisions 
Electron capture across a nuclear resonance in the strong 
potential Born approximation, 12:32120 (R;DE) 
NICKEL 58 REACTIONS 
One-Nucleon Transfer Reactions 
Population of high-spin states in the actinide region by heavy- 
ion transfer reactions, 12:32232 (J;NL) 
NICKEL 58 TARGET 
Pion Minus Reactions 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
Pion Plus Reactions 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
NICKEL 63 
Translocation 
Pulmonary effects and clearance of intratracheally instilled 
NisS2 and TiO: in mice, 12:32007 (J;US) 
NICKEL ALLOYS 
Corrosion Resistance 
Cathodic deposition of a chromium-nickel alloy, 12:31122 
(TJ;US) 
Electrodeposition 
Cathodic deposition of a chromium-nickel alloy, 12:31122 
(TJ;US) 
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Physical Radiation Effects 
Study of ion bombardment-induced subsurface compositional 
modifications in Ni-Cu alloys at elevated temperatures by 
ion scattering spectroscopy, 12:31121 (J;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
NICKEL COMPLEXES 
Molecular Structure 
Covered clusters: the composition of hydrogenated iron and 
nickel clusters, 12:31256 (J;US) 
NICKEL COMPOUNDS 


See also NICKEL OXIDES 
NICKEL SULFIDES 


Bee Lattices 
Crystal structure of Eu/sub 3/Ni/sub 4/Ga/sub 4//sup +/, 
12:31176 (J;US) 
NICKEL ISOTOPES 


See also NICKEL 58 
NICKEL 63 


Heavy Ion Fusion Reactions 
Higher-order coupling effects in low energy heavy-ion fusion 
reactions, 12:32256 (J;US) 
Vibrational States 
Higher-order coupling effects in low energy heavy-ion fusion 
reactions, 12:32256 (J;US) 
NICKEL OXIDES 
Chemical Preparation 
On the structure of the higher oxide forms of nickel, 12:31142 
(J;US) 
Electrical Properties 
On the structure of the higher oxide forms of nickel, 12:31142 
(J;US) 
Structural Chemical Analysis 
On the structure of the higher oxide forms of nickel, 12:31142 
(J;US) 
NICKEL SULFIDES 
Lung Clearance 
Pulmonary effects and clearance of intratracheally instilled 
NisS2 and TiO2 in mice, 12:32007 (J;US) 
Toxicity 
Pulmonary effects and clearance of intratracheally instilled 
NisS2 and TiOz in mice, 12:32007 (J;US) 
NIOBIUM 
Compound-Nucleus Reactions 
Complex fragment emission in intermediate energy reactions, 
12:32209 (BA;US) 
Josephson Junctions 
Low-frequency excess noise in Nb-AlzO3-Nb Josephson tunnel 
junctions, 12:31362 (J;US) 
NIOBIUM ALLOYS 
See also INCONEL 718 
Superconductivity 
Rapid solidification of superconducting materials. Final 
technical report, 12:31148 (R;US) 
NIOBIUM BROMIDES 
Ammonolysis 
Ammonolysis of niobium(V) bromide, 12:31259 (J;US) 
NIOBIUM CARBIDES 
Crystal Structure 
Niobium-carbon system, 12:31141 (J;NL) 
Phase Diagrams 
Niobium-carbon system, 12:31141 (J;NL) 
Thermodynamic Properties 
Niobium-carbon system, 12:31141 (J;NL) 
NIOBIUM COMPOUNDS 


See also NIOBIUM BROMIDES 
NIOBIUM CARBIDES 


Phase Transformations 
X-ray investigation of the lattice instability of NbsSn under 
high pressure, 12:31103 (R;DE;GE) 
NITRATES 
Water Pollution 
Abatement of nitrate pollution in groundwater and surface 
runoff from cropland using legume cover crops with no-till 
corn. Research report, 12:31803 (R;US) 





1956S / ERA-12/15 


NITRIDATION 
Impact of a fluorine compound (NaF) on the nitrification 
process in the soil, 12:31997 (RA;DE;In German) 
NITRILES 
Magnetic Susceptibility 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies (Propyl-, 
pentyl-, and heptylbicyclo-hexylcarbonitriles, p- 
ethoxybenzylidene-p-butylaniline (EBBA)), 12:31268 (J;US) 
Nuclear Magnetic Resonance 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies en 
pentyl-, and heptylbicyclo-hexylcarbonitriles, 
ethoxybenzylidene-p-butylaniline (EBBA)), 12: 31268 (J;US) 
NITROBENZENE 
Chemical Reaction Kinetics 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Ionization 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Mass Spectroscopy 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Molecular Structure 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
NITROGEN 
Compression 
Dissociation of dense liquid nitrogen, 12:31248 (J;US) 
Dissociation 
Dissociation of dense liquid nitrogen, 12:31248 (J;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Phase Transformations 
Dissociation of dense liquid nitrogen, 12:31248 (J;US) 
High-pressure high-temperature phase changes in chemically 
reactive mixtures, 12:31625 (R;US) 
Raman Spectra 
Theoretical and experimental studies of high-resolution inverse 
Raman spectra of Ne at 1-1- atm, 12:31283 (J;US) 
S Matrix 
Theoretical and experimental studies of high-resolution inverse 
Raman spectra of Ne at 1-1- atm, 12:31283 (J;US) 
NITROGEN 14 REACTIONS 
Quasi-Fission 
Complex fragment emission sources characterized by linear 
momentum transfer measurements, 12:32233 (BA;US) 
NITROGEN CYCLE 
Study of the nitrogen cycle of two forest ecosystems in the 
Harz and Mont-Morency Forest, Canada, 12:31995 
(RA;DE;In German) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITROUS OXIDE 
Air Pollution 
Reduction of nitrogen oxides at combustion, 12:29974 (R;SE;In 
Swedish) 
Air Pollution Abatement 
Reduction of nitrogen oxides at combustion, 12:29974 (R;SE;In 
Swedish) 
Air Pollution Control 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij De Schelde’, 12:30025 
(R;NL;DU) 
Mass balance, heat balance and efficiency of the TNO-AFBB. 
Report on the experiments R097-R102, 12:30024 (R;NL;DU) 
Technology for controlling emissions from power plants fired 
with fossil fuel, 12:29969 (R;CA) 
Emission 
Sensitivity analysis of the emission module of the "Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) 


Excitation 
Models of infrared auroral structures. Final report, 1 
December 1982-1 October 1985, 12:32104 (R;US) 
National Program Plans 
Reduction of nitrogen oxides at combustion, 12:29974 (R;SE;In 
Swedish) 
NITROGEN SULFIDES 
See SULFUR NITRIDES 
2-NITROINIDAZOLE 
See MISONIDAZOLE 
NITROSG COMPOUNDS 
Mutagenesis 
Effects of alkylating carcinogens on human tumor cells in 
culture, 12:32002 (RA;US) 
NITROUS OXIDE 
N20. 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NOISE (REACTOR) 
See REACTOR NOISE 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Computerized Tomography 
Quantitative radiography, 12:31408 (RA;US) 
Cost Benefit Analysis 
An example value-impact analysis of non-destructive 
examination methods used for inservice inspection of BWR 
piping, 12:30653 (BA;US) 
Nuclear Magnetic Resonance 
NMR imaging for materials characterization, 12:31407 
(RA;US) 
NON-PROLIFERATION TREATY 
Communication received from the United States of America 
regarding the tenth anniversary of the Treaty on the Non- 
Proliferation of Nuclear Weapons, 12:30208 (R;XA) 
Communication received from Egypt in connection with the 
Treaty on the Non-Proliferation of Nuclear Weapons, 
12:30712 (R;XA) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 
WASTES 


NORTH CAROLINA 
Energy Conservation 
Voluntary state/utility partnership: the North Carolina 
alternative energy corporation, 12:30354 (RA;US) 
NORTH KOREA 
Arms Control 
Arms control in the Korean peninsula. Research report, 
12:31089 (R;US) 
NORTH SEA 
Air Pollution 
Pollution from burning of natural gas to the oil fields in the 
North Sea, 12:30106 (R;NO;In Norwegian) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN STATES MONTICELLO REA 
See MONTICELLO REACTOR 
NORWAY 
Continental Shelf 
Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 
Gas transportation conference, 12:30111 (R;NO) 
Preliminary reservoir development evaluation - Snorre field, 
- 12:30063 (RA;NO) 
Technology - alternative opproaches, 12:30065 (RA;NO) 





NORWAY 
Energy Policy 


Energy Policy 

Fishing biological studies in the Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 

Norwegian gas policy, 12:30094 (RA;NO) 

Energy Source Development 

Evaluation of ornithological preservation interests and birdlife 
consequences by possible hydroelectric power development 
in the Rauma/Ulvaaa, 12:31777 (R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development, 12:31786 (R;NO;In Norwegian) 

Energy Systems 

Systems of trade, handling and distribution of woodfuels, 

12:30281 (R;NO;In Norwegian) 
Hydroelectric Power 

Evaluation of ornithological preservation interests and the 
consequences of possible power development in the Indre 
Visten, 12:31778 (R;NO;In Norwegian) 

Fishing biological studies in the Rauma River system with 
consequence evaluation of a planned hydroelectric power 
development (Moere og Romsdal, Norway), 12:31821 
(R;NO;In Norwegian) 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development, 12:31786 (R;NO;In Norwegian) 

Natural Gas 

Economics of alternative transportation solutions for Norway's 
northern gas reserves, 12:30095 (RA;NO) 

Norway's gas reserves: An overview of existing reserves, 
markets and prospects for future gas transportation, 12:30096 
(RA;NO) 

Shores 

Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 

Wood Fuels 

Systems of trade, handling and distribution of woodfuels, 

12:30281 (R;NO;In Norwegian) 
NOVA FACILITY 
Design 

Nova pulse power design and operational experience, 12:31380 

(R;US) 
Experiment Planning 

Preliminary performance and ICF target experiments with 

Nova, 12:32373 (R;US) 
Neodymium Lasers 

Nova pulse power design and operational experience, 12:31380 

(R;US) 
Performance 

Preliminary performance and ICF target experiments with 

Nova, 12:32373 (R;US) 
NOVA SCOTIA 
Coal Mines 

Determination of the methane make on 9 East longwall face 
using SF¢ derived airflows, 12:30000 (R;CA) 

The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 

NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOZZLES 


Supercritical fluid chromatography/supersonic jet 
spectroscopy: Progress report, 12/15/86-3/15/87, 12:31192 
(R;US) 

NRTS 


See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Management 
National Synchrotron Light Source: Annual report 1986 for 


the period of October 1, 1985 through September 30, 1986, 
12:31457 (R;US) 
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Operation 

National Synchrotron Light Source: Annual report 1986 for 
the period of October 1, 1985 through September 30, 1986, 
12:31457 (R;US) 

Research Programs 

National Synchrotron Light Source: Annual report 1986 for 
the period of October 1, 1985 through September 30, 1986, 
12:31457 (R;US) 

Storage Rings 

National Synchrotron Light Source: Annual report 1986 for 
the period of October 1, 1985 through September 30, 1986, 
12:31457 (R;US) 

N-TYPE CONDUCTORS 
Impurities 
Impurity bands in N-type Si-SiO02. MOS, 12:31126 (R;BR) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Nuclear data and related services, 12:32201 (BA;US) 
Evaluation 

Evaluation of threshold reaction data, 12:32199 (RA;JP) 

Fission-product cross section evaluation, integral tests and 
adjustment based on integral data, 12:32217 (RA;JP) 

NUCLEAR DETERRENCE 

Strategic defense, deterrence, and arms control. Professional 

paper, 12:31086 (R;US) 
NUCLEAR ENERGY 

Message dated 8 January 1987 from Mr. Mikhail Gorbachev, 
General Secretary of the Central Committee of the 
Communist Party of the Soviet Union, to Mr. Javier Perez 
de Cuellar, Secretary-General of the United Nations, 
12:30727 (R;XA) 

Economic Policy 
Nuclear program review, 12:30518 (R;BR;In Portuguese) 
International Cooperation 

Final declaration of the conference of Foreign Ministers of 
Non-Aligned Countries held from 4 to 7 September 1985, 
12:30721 (R;XA) 

Research Programs 

Government research and development summaries: Nuclear, 
Te, Ti Project Briefs. Monthly report, 12:30732 (R;US) 

Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 

NUCLEAR EXPLOSION DETECTION 
Seismic Arrays 

Technical report for the period 1 July - 30 September 1986 on 

Contract MDA903-84-C-0020, 12:31633 (R;US) 
Seismic Detection 

Broadband studies of P-Coda and Lg waves for yield 
estimation, 12:31642 (RA;US) 

Seismic-event locations using multiple phases. Final report, 
March-November 1985, 12:31634 (R;US) 

Seismographs 

Seismic site selection at high frequencies: A case study, 

12:31652 (R;US) 
NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 

Electromagnetic Pulses 

Nuclear weapons effects studies for the SESS switch. Volume 
3. EMP (electromagnetic pulse) studies. Part 1. Testing and 
analysis. Final technical report, 7 January 1985-30 September 
1986, 12:31628 (R;US) 

Nuclear weapons effects studies for the SESS (trademark) 
switch. Volume 2. EM (electromagnetic) shielding 
characteristics of structures. Final report, 1 July 1985-30 
September 1986, 12:31629 (R;US) 
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Seismic Waves 
Broadband studies of P-Coda and Lg waves for yield 
estimation, 12:31642 (RA;US) 
Underwater Explosions 
Pacific Enewetak Atoll Crater Exploration (PEACE) 
Program, Enewetak Atoll, Republic of the Marshall Islands. 
Part 3. Stratigraphic analysis and other geologic and 
geophysical studies in vicinity of Koa and Oak craters, 
12:31630 (R;US) 
Yields 
Broadband studies of P-Coda and Lg waves for yield 
estimation, 12:31642 (RA;US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Decontamination 

Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 

Surface decontamination, 12:30194 (R;BR;In Portuguese) 

IAEA Safeguards 

Text of the Agreement of 1 April 1981 between Spain and the 
Agency for the application of safeguards relating to four 
nuclear facilities, 12:30216 (R;XA) 

Personnel 
Proximity credentials: A survey, 12:30200 (R;US) 
Physical Protection 

Letter of 24 April 1985 addressed to the Director General by 
the Resident Representative of Iraq, 12:30715 (R;XA) 

Letter of 6 May 1985 addressed to the Director General by the 
Resident Representative of Israel, 12:30242 (R;XA) 

Letter of 20 May 1985 addressed to the Director General by 
the Resident Representative of Iraq, 12:30716 (R;XA) 

Letter of 30 May 1985 addressed to the Director General by 
the Resident Representative of Israel, 12:30717 (R;XA) 

Letter of 20 November 1985 addressed to the Director General 
by the Resident Representative of Israel, 12:30720 (R;XA) 

Message from Mr. R.A. Al-Kital, Commissioner of the Iraqi 
Atomic Energy Commission, received by the Director 
General on 23 October 1985, 12:30718 (R;XA) 

Request by the Resident Representative of the Islamic 
Republic of Iran. Statement made by the Resident 
Representative of the Islamic Republic of Iran-in the Board 
of Governors on 20 February 1987 (Military attacks of 
nuclear facilities), 12:30730 (R;XA) 

Request of the Resident Representative of Iraq concerning 
resolution A/RES/40/6 adopted by the General Assembly 
of the United Nations, 12:30719 (R;XA) 

Radiation Doses 

Estimating collective dose in nuclear facilities, with emphasis 

on the design process, 12:31920 (R;US) 
Radiation Hazards 

Martin Marietta Energy Systems Nuclear Criticality Safety 

Improvement Program, 12:30577 (R;US) 
Radiation Protection 

Nonreactor nuclear facilities: Standards and criteria guide, 

12:32271 (R;US) 
Radioactive Effluents 

Environmental radioactivity at the National Nuclear Research 
Centre, Pelindaba. Report for the year 1985, 12:31772 
(R;ZA) 

Risk Assessment 

Morbidity and mortality risk estimators for quantal effects of 

large radiation doses, 12:31975 (BA;US) 
Safety 

Martin Marietta Energy Systems Nuclear Criticality Safety 

Improvement Program, 12:30577 (R;US) 
Standards 
Nonreactor nuclear facilities: Standards and criteria guide, 
12:32271 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 


NUCLEAR POWER 
Energy Policy 


Dissolution 
Analytical applications of superacid dissolution of actinide and 
lanthanide substrates (HF-SbFs), 12:31199 (R;US) 
Electrochemistry 
Cyclic voltammetric study of the reduction of U(III) to 
uranium metal in molten LiCl-NaCl-CaCl-BaCl2-UCls, 
12:30119 (R;US) 
Voltametry 
Cyclic voltammetric study of the reduction of U(III) to 
uranium metal in molten LiCl-NaCl-CaCle-BaCl.-UCls, 
12:30119 (R;US) 
NUCLEAR MAGNETIC RESONANCE 
Pulse Techniques 
Iterative maps for broadband excitation of transverse 
coherence in two level systems, 12:31613 (J;US) 
Uses 
NMR imaging for materials characterization, 12:31407 
(RA;US) 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 
IAEA safeguards at research reactors, 12:30198 (R;MY) 
Containment 
IAEA safeguards at research reactors, 12:30198 (R;MY) 
Inspection 
IAEA safeguards at research reactors, 12:30198 (R;MY) 
International Laws 
Convention on the physical protection of nuclear material, 
12:30202 (R;XA) 
Safeguards 
[New Brunswick Laboratory]: Progress report for the period 
October 1985 through September 1986, 12:30199 (R;US) 
NUCLEAR MATTER 
Compressibility 
Nuclear compressibility and its experimental determinations, 
12:32239 (RA;FR;In French) 
Equations of State 
Heavy ion collisions at high energy: theoretical aspects, 
12:32237 (RA;FR;In French) 
Giant Resonance 
Nuclear compressibility and its experimental determinations, 
12:32239 (RA;FR;In French) 
Lectures 
Nuclear matter in all its states. Proceedings of the Joliot-Curie 
school 1985, 12:32241 (R;FR;In French) 
Nuclear Models 
Pairing phase transitions in nuclei, 12:32264 (BA;US) 
Phase Transformations 
Pairing phase transitions in nuclei, 12:32264 (BA;US) 
NUCLEAR MEDICINE 
Uses 
Utilization of research reactors in universities and their medical 
applications, 12:30554 (R;MY) 
NUCLEAR MODELS 
See also CLUSTER MODEL 
COLLECTIVE MODEL 
Nuclear masses far from stability. Interplay of theory and 
experiment, 12:32262 (BA;US) 
Pairing phase transitions in nuclei, 12:32264 (BA;US) 
Quantum Field Theory 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Nuclear data and related services, 12:32201 (BA;US) 
Data Base Management 
Nuclear astrophysics data base, 12:32198 (R;US) 
NUCLEAR POTENTIAL 
Inverse Scattering Problem 
Nucleus-Nucleus potential from the scattering data by quasi 
classical inversion, 12:32207 (R;FR) 
NUCLEAR POWER 
Energy Policy 
Relationship between coal and nuclear power for electricity 
production: a strategy for electricity production in France, 
12:30761 (BA;GB) 
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Availability 


NUCLEAR POWER PLANTS 
Availability 

Licensed operating reactors: Status summary report, data as of 

10-31-86, 12:30483 (R;US) 
Bolted Joints 

Good bolting practices: A reference manual for Nuclear Power 
Plant Maintenance Personnel: Volume 1, Large bolt manual, 
12:30526 (R;US) 

Computerized Simulation 

Modular Modeling System (MMS): Volume 5, Summary 

report: Final report, 12:30455 (R;US) 
Containment Shells 

Nuclear power plants. Metallic indoor linings, 12:30530 
(R;DD;In German) 

Nuclear power plants. Metallic indoor linings, 12:30531 
(R;DD;In German) 

Data Compilation 

Licensed operating reactors: Status summary report, data as of 

10-31-86, 12:30483 (R;US) 
Electric Cables 
Computer-aided design of cable nets for nuclear power plants, 
12:30528 (RA;CS;In Czech) 
Fault Tree Analysis 
Simulation model of failure tree, 12:30598 (RA;CS;In Czech) 
IAEA Safeguards 

Text of the Agreement of 5 May 1980 between the Agency 
and Cuba relating to the application of safeguards in 
connection with the supply of a nuclear power plant, 
12:30209 (R;XA) 

Text of the Agreement of 21 February 1985 between the 
Union of Soviet Socialist Republics and the Agency for the 
application of safeguards in the Union of Soviet Socialist 
Republics, 12:30243 (R;XA) 

Liners 

Nuclear power plants. Metallic indoor linings, 12:30532 

(R;DD;In German) 
Management 

A compilation of reports of the Advisory Committee on 

Reactor Safeguards: 1986 annual, 12:30607 (R;US) 
Meetings 

AUTOS '85. Part I. Automation in engineering - power 
generation, power engineering, 12:30597 (R;CS;In Czech and 
Slovak) 

Personnel 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Education of 
welders and inspectors, 12:30484 (R;DD;In German) 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Examination of 
welders, 12:30485 (R;DD;In German) 

Physical Protection 

Cable addressed to the Director General by Mr. R. Amrollahi, 
Deputy Prime Minister of the Islamic Republic of Iran and 
President of the Atomic Energy Organization of Iran, 
12:30728 (R;XA) 

Correspondence between the President of the Atomic Energy 
Organization of Iran and the Director General, 12:30197 
(R;XA) 

Request by the Resident Representative of Iraq to the 
International Atomic Energy Agency, 12:30713 (R;XA) 
Statement made by the Governor from Iraq in the Board of 

Governors on 20 February 1987, 12:30729 (R;XA) 
Pipes 

Seismic ratchet-fatigue failure of piping systems, 12:30589 

(R;US) 
Power Generation 

Licensed operating reactors: Status summary report, data as of 

10-31-86, 12:30483 (R;US) 
Quality Assurance 

Reliability assessment and quality assurance in nuclear power 

installations, 12:30596 (RA;CS;In Czech) 
Radiation Protection 

Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30617 (R;DD;In German) 

Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30618 (R;DD;In German) 
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Reactor Operation 

Licensed operating reactors: Status summary report, data as of 

10-31-86, 12:30483 (R;US) 
Reactor Safety 

A compilation of reports of the Advisory Committee on 

Reactor Safeguards: 1986 annual, 12:30607 (R;US) 
Reliability 

Directions for performing reliability analyses of equipment 
important for nuclear safety of nuclear installations, 12:30600 
(R;CS;In Czech) 

Reliability assessment and quality assurance in nuclear power 
installations, 12:30596 (RA;CS;In Czech) 

Risk Assessment 

Methods of assessing nuclear power plant risks, 12:30593 

(RA;CS;In Slovak) 
Safety Engineering 

Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30617 (R;DD;In German) 

Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30618 (R;DD;In German) 

Thermal Effluents 
Thermal modeling of the Four Mile Creek delta using April 6, 
1984 daytime thermal infrared imagery, 12:31693 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 
See also HEAVY ION FUSION REACTIONS 
INCOMPLETE FUSION REACTIONS 
Coherent Production 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 

NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 

See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

High Spin States 

Algebraic fermion description of band termination and loss of 

collectivity in heavy nuclei, 12:32258 (J;NL) 
Quantum Field Theory 

Stochastic evaluation of path integrals in nuclear many-particle 

systems, 12:32263 (BA;US) 
Quark Model 

Relativistic nuclear physics and quark effects in nuclei, 

12:32244 (R;FR;In French) 
NUCLEAR TRADE 

Trade or commerce involving special nuclear material or any other 
radioactive materials, instruments, equipment, plants, etc, of 
nuclear interest. 

IAEA Agreements 

Text of the Agreement of 1 July 1983 concerning the Agency’s 
assistance to Romania for the transfer of enriched uranium 
for irradiation studies in a research reactor, 12:30231 (R;XA) 

Text of the Agreement of 1 July 1983 concerning the Agency’s 
assistance to Viet Nam for the transfer of enriched uranium 
for a research reactor, 12:30232 (R;XA) 

Text of the Agreement of 2 December 1983 concerning the 
Agency’s assistance to Morocco for the transfer of enriched 
uranium from the United States for a research reactor, 
12:30236 (R;XA) 

Text of the Agreement of 25 January 1984 concerning the 
Agency’s assistance to Jamaica for the transfer of enriched 
uranium from Canada for a research reactor, 12:30237 
(R;XA) 

International Agreements 

Communication received from the Resident Representative of 
Italy on behalf of the European Community (Declaration of 
common policy regarding nuclear trade), 12:30241 (R;XA) 

Safeguards 
Communication received from South Africa, 12:30196 (R;XA) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR IN TESTS 
See NUCLEAR EXPLOSIONS 
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NUCLEAR WEAPONS 
Ethical Aspects 
Looking back on Los Alamos, 12:31090 (BA;US) 
Military Strategy 
Origin and evolution of US Naval strategic nuclear policy to 
1960. Master’s thesis, 12:31627 (R;US) 
Non-Proliferation Policy 
Labs drive the arms race, 12:31091 (BA;US) 
Proliferation 
A view from the weapons labs, 12:31092 (BA;US) 
NUCLEAR WINTER 
Biological Effects 
Biophysical modeling of animal energetics: its importance for 
understanding abiotic constraints on animals in their 
environments, 12:31986 (RA;US) 
NUCLEI 
See also DEFORMED NUCLEI 


EVEN-EVEN NUCLEI 
HYPERNUCLEI 


Beta Decay 
Beta-decay rates of highly ionized heavy atoms in stellar 
interiors, 12:32100 (J;US) 
Fragmentation 
Microcanonical simulation of nuclear multifragmentation, 
12:32260 (BA;US) 
Mass 
Nuclear masses far from stability. Interplay of theory and 
experiment, 12:32262 (BA;US) 
Phase Transformations 
Microcanonical simulation of nuclear multifragmentation, 
12:32260 (BA;US) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 


See also NEUTRON REACTIONS 
PROTON REACTIONS 


Quark Model 
Relativistic nuclear physics and quark effects in nuclei, 
12:32244 (R;FR;In French) 
NUCLEON-NUCLEON INTERACTIONS 
Reviews 
Bonn meson-exchange model for the nucleon-nucleon 
interaction, 12:32180 (J;NL) 
Three-Body Problem 
Three-nucleon forces and the trinucleon bound states, 12:32234 
(R;FR) 
Yukawa Potential 
On interaction potential of static nucleons, 12:32243 (RA;SU;In 
Russian) 
NUCLEON-NUCLEON POTENTIAL 
T Invariance 
Symmetries and quantum chaos: Time-reversal invariance in 
the nucleon-nucleon interaction, 12:32254 (J;US) 
NUCLEONS 
Electromagnetic Form Factors 
Perturbative QCD and electromagnetic form factors, 12:32184 
(R;US) 
Three-Body Problem 
Three-nucleon forces and the trinucleon bound states, 12:32234 
(R;FR) 
NUCLEOSIDES 
See also DEOXYCYTIDINE 
THYMIDINE 
Biological Radiation Effects 
Rapid variations in deoxynucleoside triphosphate pools 
following UV-irradiation of Chinese hamster ovary cells, 
12:31958 (BA;US) 
NUCLEOSYNTHESIS 
Su 
Photinos and primordial nucleosynthesis, 12:32177 (R;FR) 
NUCLEOTIDES 


ADP 
NUCLEOSIDES 
Biosynthesis 
Synthesis of dihydrothymidine and thymidine glycol 5’- 
triphosphates and their ability to serve as substrates for 
Escherichia coli DNA polymerase I, 12:31844 (J;US) 


OCONEE-1 REACTOR 
Reactor Core Disruption 


NUTS (MECHANICAL) 
See FASTENERS 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCUPANTS 
Behavior 

Energy conservation and public policy: the mediation of 
individual behavior, 12:30895 (RA;US) 

Energy consumption and energy billing in apartments, 
12:30901 (RA;US) 

Energy use among the low-income elderly: a closer look, 
12:30897 (RA;US) 

Family schedules and energy consumption behaviors, 12:30910 
(RA;US) 

Household energy use in Sweden and Minnesota: individual 
behavior in cultural context, 12:30899 (RA;US) 

Interest in residential peak leveling electric rates: is there 
hope?, 12:30898 (RA;US) 

Production efficiency approach to the study of household 
energy use, 12:30896 (RA;US) 

Residential hot water: a behaviorally-driven system, 12:30903 
(RA;US) 

Saving energy the easy way: an analysis of thermostat 
management, 12:30909 (RA;US) 

Statistical analysis of lifestyle factors in heating energy use of 
new and weatherized Minnesota houses, 12:30900 (RA;US) 

Thermostat management: intensive interviewing used to 
interpret instrumentation data, 12:30904 (RA;US) 

Why don’t people weatherize their homes: an ethnographic 
solution, 12:30911 (RA;US) 

OCCUPATIONAL SAFETY 

Guide to respiratory protection for the asbestos-abatement 
industry (revised). Final report, 12:31681 (R;US) 

Investigation of radiofrequency radiation levels at the US 
Forest Service Mt. Elden lookout tower, Flagstaff, Arizona, 
May 1, 1986, 12:32018 (R;US) 

Personal protective-equipment selection and use during 
episodic chemical releases: a review of current practices, 
12:31353 (R;US) 

Study of occupational hazards arising from airborne organic 
dust and its biologically active constituents. Master's thesis, 
12:31682 (R;NL) 

Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at 
George AFB, California. Final report, 12:31790 (R;US) 

OCEANOGRAPHY 
Remote Sensing 
Future satellite systems for oceanic and cryospheric 
observations, 12:32052 (RA;US) 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Computerized Simulation 

An integrated TRAC/MELPROG analysis of core damage 
from a severe feedwater transient in the Oconee-1 PWR, 
12:30666 (BA;US) 

Failure Mode Analysis 

An integrated TRAC/MELPROG analysis of core damage 
from a severe feedwater transient in the Oconee-1 PWR, 
12:30666 (BA;US) 

M Codes 

An integrated TRAC/MELPROG analysis of core damage 
from a severe feedwater transient in the Oconee-1 PWR, 
12:30666 (BA;US) 

Reactor Core Disruption 

An integrated TRAC/MELPROG analysis of core damage 
from a severe feedwater transient in the Oconee-1 PWR, 
12:30666 (BA;US) 





OCONEE-1 REACTOR 
T Codes 


T Codes 
An integrated TRAC/MELPROG analysis of core damage 
from a severe feedwater transient in the Oconee-1 PWR, 
12:30666 (BA;US) 
OCONEE-3 REACTOR 
Oconee, South Carolina, USA 
Failure Mode Analysis 
A review of the turbine-building flooding study of the Oconee 
PRA, 12:30642 (BA;US) 
Floods 
A review of the turbine-building flooding study of the Oconee 
PRA, 12:30642 (BA;US) 
Meltdown 
A review of the turbine-building flooding study of the Oconee 
PRA, 12:30642 (BA;US) 
OCTANE 
Flame Propagation 
Velocity profiles in laminar diffusion flames, 12:31333 (R;US) 
ODOCOILEUS 
See DEER 
OECD 
Energy Conservation 
Residential energy use the OECD: 1970-1982. The bottom-up 
approach, 12:30872 (RA;US) 
Imports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
OFFICE BUILDINGS 
Energy Efficiency 
Energy performance monitoring plan, 12:30932 (RA;US) 
OFF-PEAK ENERGY STORAGE 
Electric Batteries 
Conceptual design of a battery energy storage system for the 
Long Island Rail Road: Final report, 12:30681 (R;US) 
OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 


Production systems conference, 12:31350 (R;NO) 
Meetings 
Production systems conference, 12:31350 (R;NO) 
Performance 
Production systems conference, 12:31350 (R;NO) 
OHIO 
Nuclear Facilities 
Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 
Remedial Action 
Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 
OIL BURNERS 
Flue Gas 
Mutagenicity testing and polycyclic aromatic hydrocarbon 
measurements in emission samples from a residential oil 
burner, 12:30070 (R;NO;In Norwegian) 
OIL FIELDS 
Evaluation 
Preliminary reservoir development evaluation - Snorre field, 
12:30063 (RA;NO) 
Resource Development 
General conference, 12:30064 (R;NO) 
Technology - alternative opproaches, 12:30065 (RA;NO) 
Resource Potential 
Reservoir engineering conference, 12:30062 (R;NO) 
OIL FURNACES 
Energy Efficiency 
Measuring savings in retrofitted oil heating equipment, 
12:30866 (RA;US) 
Measuring savings in retrofitted oil heating equipment, 
12:30868 (RA;US) 
Retrofitting 
Measuring savings in retrofitted oil heating equipment, 
12:30868 (RA;US) 
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OIL POLLUTION CONTAINMENT 
Cost 
Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 
OIL SANDS 
Research Programs 
Western Research Institute: Research investigations in oil 
shale, tar sand, underground coal gasification, advanced 
process technology, asphalt research, April 1983-September 
1986: Volume 1, Final report, 12:30115 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
By-Products 
Non-synfuel uses of oil shale, 12:30117 (R;US) 
Mineralogy 

Oil shale heat-capacity relations and heats of pyrolysis and 

dehydration, 12:30116 (R;US) 
Research Programs 

Western Research Institute: Research investigations in oil 
shale, tar sand, underground coal gasification, advanced 
process technology, asphalt research, April 1983-September 
1986: Volume 1, Final report, 12:30115 (R;US) 

Specific Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
Uses 
Non-synfuel uses of oil shale, 12:30117 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Cleaning 

Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 

Decomposition 

Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 

Environmental Effects 

Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 

Laser Spectroscopy 

Diagnostics of oil pollution by laser-induced fluorescence, 

12:30076 (RA;FR) 
Monitoring 

Test liquid for oil discharge monitoring and control systems 

for oil tankers, 12:31455 (R;NO) 
Oil Pollution Containment 

Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 

Quantity Ratio 

Use of flow-through techniques to determine sub-surface 

concentrations of oil, 12:31807 (R;GB) 
Remote Sensing 

Contributions to oil spill detection and analysis with radar and 
microwave radiometry, results of the Archimedes 2 
campaign, 12:30078 (RA;FR) 

Discrimination between crude oil spills and monomolecular sea 
slicks by airborne remote sensors: Today’s possibilities and 
limitations, 12:30075 (RA;FR) 

Oil slick detection with a sideiooking airborne radar, 12:30077 
(RA;FR) 

Use of flow-through techniques to determine sub-surface 
concentrations of oil, 12:31807 (R;GB) 

Water Pollution Abatement 

Test liquid for oil discharge monitoring and control systems 

for oil tankers, 12:31455 (R;NO) 
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OIL WELLS 
Caustic Flooding 

An evaluation of the alkaline waterflooding demonstration 
project, Ranger Zone, Wilmington Field, California, 
12:30058 (R;US) 

Miscible-Phase Displacement 

On the simulation of heterogeneous petroleum reservoirs, 

12:30060 (R;US) 
Offshore Drilling 

Shell Wilmington Canyon 586-1 well: geological and 
operational summary, 12:30067 (R;US) 

Tenneco Hudson Canyon 642-2 well: geological and 
operational summary, 12:30068 (R;US) 

Pricing Regulations 

The Economic Regulatory Administration's enforcement of 

stripper well oil oil pricing regulations, 12:30089 (R;US) 
Productivity 

Correlation of naturally fractured reservoir productivity with 

fracture intersection quadrants, 12:30061 (RA;US) 
Waterflooding 

Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986, 12:30059 (R;US) 

Preliminary reservoir development evaluation - Snorre field, 
12:30063 (RA;NO) 

Reservoir engineering conference, 12:30062 (R;NO) 

OIL-WATER SEPARATORS 
See SEPARATION EQUIPMENT 
OLEFINS 
See ALKENES 
OMEGA FACILITY 

A pin diode x-ray camera for laser fusion diagnostic imaging: 

Final technical report, 12:32350 (R;US) 
ONCOGENES 
Genetic Radiation Effects 

Detection of radiation induced lesions at the molecular level, 

12:31928 (RA;US) 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 

Neoplastic transformation, somatic mutation, and lethality: 
Photobiological studies of relatedness of action and end 
points, 12:31961 (BA;US) 

ONCOGENIC VIRUSES 
Ontogenesis 

Temporal expression of Rous Sarcoma Virus in microinjected 
embryonic chick limbs, 12:31906 (RA;US) 

Tumor promoters cause RSV-mediated tumors only with 
concomitant local irritation (Rous Sarcoma Virus), 12:31907 
(RA;US) 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE MEASUREMENT SYSTEMS 
Beam Transport 

On-line beam transport system of the U-120 M isochronous 

cyclotron, 12:31524 (RA;SU;In Russian) 
ONTARIO 
Forests 

Capabilities of two airborne multispectral sensors for 

classifying coniferous forest species, 12:31709 (RA;US) 
Power Systems 
Ontario Hydro surveys on power system reliability: summary 
of customer viewpoints, 12:30780 (RA;US) 
OPERATION 
See also REACTOR OPERATION 
Field Tests ° 

Operation and maintenance plan for electricity systems in 

buildings. Case studies, 12:30955 (R;FI;In Finnish) 
Manuals 

Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 

Planning 

Operation and maintenance plan for electricity systems in 

buildings. Case studies, 12:30955 (R;FI;In Finnish) 


ORGANIC COMPOUNDS 
Adsorbents 


Recommendations 
Operation and maintenance plan for electricity systems in 
buildings. Instructions for preparation, 12:30954 (R;FI;In 
Finnish) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
See also OPTICAL SCANNERS 
Cleaning 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
Decarbonization 
In situ reactive glow discharge cleaning of x-ray optical 
surfaces, 12:31616 (J;US) 
Fabrication 
Advanced fabrication of optical materials, 12:31167 (RA;US) 
OPTICAL SCANNERS 
Design 
Optical scanning apparatus, 12:30536 (P;US) 
OPTICAL SYSTEMS 
Stereoscopic optical viewing system, 12:31364 (P;US) 
Design 
Method for analysis of the characteristic matrix in optical 
systems, 12:32311 (J;US) 
Optical system for laser triggering of PBFA II, 12:31548 
(BA;US) 
Light Transmission 
Two-lens, anamorphic, Brewster-angle, Fourier-transform 
relay, 12:31349 (R;US) 
OPTIMAL CONTROL 
Parallel Processing 
Parallel implementations of gradient-based iterative algorithms 
for a class of discrete optimal control problems. Interim 
report, 1 January-28 February 1987, 12:32407 (R;US) 


OPTOACOUSTIC CELLS 


See PHOTOACOUSTIC SPECTROMETERS 
ORBITAL ANGULAR MOMENTUM 
Coupling 
Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 
OREGON 
Aquatic Ecosystems 
Natural propagation and habitat improvement: Volume 1, 
Oregon: Annual and final reports, 1985, 12:31817 (R;US) 
Energy Conservation 
Market response for affordable housing the results of the 
energy-efficient home project of Oregon, 12:30886 (RA;US) 
Geothermal Exploration 
Deep thermal gradient hole for Cascade Range exploration, 
12:30376 (RA;US) 
Geothermal Power Plants 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30399 (RA;US) 
Workshop report: experience with existing modular units, 
12:30401 (RA;US) 
Geothermal Resources 
Geothermal resources in the pacific northwest, 12:30368 
(RA;US) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
AROMATICS 
HYDROCARBONS 
KETONES 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Adsorbents 
IVL conference of 1986 on gas purification - organic 
compounds. Summary of technical lectures, 12:31669 
(R;SE;In Swedish) 





ORGANIC COMPOUNDS 
Alr Pollution 


Air Pollution 

Collection and analysis of organic compounds in air: an 

annotated bibliography (1976-1986), 12:31683 (R;US) 
Air Pollution Monitoring 

A GC/MS design for the analysis of volatile and extractable 

organics without column conversion, 12:31234 (BA;US) 
Chemical Analysis 

Methods for analysis of organic compounds in the Great 

Lakes. Volume 2, 12:31801 (R;US) 
Chemical Preparation 

Organometallic route to the chemical vapor deposition of 
titanium carbide films at exceptionally low temperatures, 
12:31140 (J;US) 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;Hs)Ru(eta?-C;H7)](PFe)2 and [(eta5-C;Hs)Ru(eta®- 
CrHs)|(PFe), 12:31269 (J;US) 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R)(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-C;Mes )2Hf(OR)(OCMes), 12:31287 (J;US) 

Chemical Reactions 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;H;)Ru(eta’-C;H;)](PFe)2 and [(eta>-C;Hs)Ru(eta®- 
C;Hs)\(PFe), 12:31269 (J;US) 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-C;Mes)2Hf(OR)(OCMes), 12:31287 (J;US) 


Study of occupational hazards arising from airborne organic 
dust and its biologically active constituents. Master's thesis, 
12:31682 (R;NL) 

Electrochemistry 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;Hs)Ru(eta’-C;H7)](PFe)2 and [(eta5-C;Hs)Ru(eta®- 
C;Hs)|(PFe), 12:31269 (J;US) 

Electronic Structure 

Effect of anion ordering on the H-anion interactions and band 
electronic structure of (TMTSF).BF, at 20 K, 12:31285 
GJ;US) 

Energy Resolution 

Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 

Gas Analysis 

A GC/MS design for the analysis of volatile and extractable 
organics without column conversion, 12:31234 (BA;US) 

Gas Chromatography 

A GC/MS design for the analysis of volatile and extractable 
organics without column conversion, 12:31234 (BA;US) 

Mass S py 

A GC/MS design for the analysis of volatile and extractable 
organics without column conversion, 12:31234 (BA;US) 

Improved performance of a tandem quadrupole/time-of-flight 
mass spectrometer, 12:31222 (BA;US) 

Molecular Structure 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R)(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-CsMes)2Hf(OR)(OCMes), 12:31287 (J;US) 

Particle Discrimination 

Dwarf Ball: a 42 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 

Reaction Heat 

Heats of reaction of Cp*(PMes)Ir(R)(H) (R = CeHs, CoH, 
and H) with HCl, CCl, CBr, and CHsI. A solution 
thermochemical study of the C-H insertion reaction, 
12:31251 (J;US) 

Removal 

M-Area groundwater cleanup facility: Preliminary technical 
data summary (Triclene; perclene; 1,1,1-TCE), 12:31799 
(R;US) 

Scintillation Counters 

Dwarf Ball: a 42 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
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Soil Chemistry 

Effects of dissolved organic carbon and sulfate on aluminum 
mobilization in forest soil columns, 12:31759 (J;US) 

Study of methods of measuring the adsorption of organic 
chemicals, using atrazine, 2,4-D and pentachlorphenol as 
examples, 12:31738 (RA;DE;In German) 

ORGANIC MATTER 

Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 


See also KEROGEN 
PEAT 
Oxidation 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 
IMIDES 
MORPHOLINES 
NITRILES 
NITROSO COMPOUNDS 
PORPHYRINS 


Chemical Reactions 

Chemical degradation of substituted aromatic hydrocarbon 
compounds in soil/sediment systems: Progress report, 
12:29940 (R;US) 

ORGANIC OXYGEN COMPOUNDS 

Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 


See also ETHERS 
QUINONES 
RHODAMINES 


Magnetic Susceptibility 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies (Propy]l-, 
pentyl-, and heptylbicyclo-hexylcarbonitriles, p- 
ethoxybenzylidene-p-butylaniline (EBBA)), 12:31268 (J;US) 
Nuclear Magnetic Resonance 
Zero-field NMR of nematic liquid crystals with positive and 
negative magnetic susceptibility anisotropies (Propyl-, 
pentyl-, and heptylbicyclo-hexylcarbonitriles, p- 
ethoxybenzylidene-p-butylaniline (EBBA)), 12:31268 (J;US) 
ORGANIC POLYMERS 


See also COPOLYMERS 
PLASTIC FOAMS 
POLYETHYLENE GLYCOLS 
RESINS 


Instability 
Radiation effects - stability and instability of materials, 
12:30255 (RA;MY) 
Optical Properties 
Studies of monomer and polymer monolayers using optical 
second and third harmonic generation, 12:31162 (R;US) 
Stability 
Radiation effects - stability and instability of materials, 
12:30255 (RA;MY) 
ORGANIC SOLVENTS 
Comparative Evaluations 
[Acid base properties of coals and other solids], 12:29939 
(R;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DE 
See OECD 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Chemical Preparation 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Reactions 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
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chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Electronic Structure 

Electronic structure of organometallic complexes of the f 
elements - XI. Absorption spectrum and parameterization of 
the crystal field splitting pattern of a methyltetrahydrofuran 
adduct derived from tris(eta5-cyclopentadieny]l)- 
praseodymium(III), 12:31294 (J;GB) 

Oxidation 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 

Photochemical Reactions 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 

Photochemistry 

Sequential biphotonic processes: photochemical reactivity of 

phthalocyanine radicals, 12:31316 (J;US) 
ORNL 
Research Programs 

A review of the Oak Ridge National Laboratory Seed Money 

program, 12:30709 (R;US) 
ORSAY CYCLOTRON 
Modifications 

Axial injection in Orsay superconducting cyclotron, 12:31515 
(R;FR;In French) 

High frequency acceleration system of the Orsay 
superconducting cyclotron design, 12:31466 (R;FR;In 
French) 

ORYZA 
See RICE 
OSMIUM COMPLEXES 
Chemical Reactions 

Clusters containing carbene ligands. 1. Novel transformations 
of carbene ligands at multinuclear metal sites. a-activation of 
C-H and S-C bonds in carbene containing thiolatotrisomium 
carbonyl cluster compounds, 12:31276 (J;US) 

OUTAGES 
Consumer Protection 

New tool gauges customer view of reliability, 12:30784 

(RA;US) 
Cost Estimation 

Cost of electric power interruptions to manufacturers in the 
Tennessee Valley, 12:30781 (RA;US) 

Cost of electrical supply interruptions, 12:30783 (RA;US) 

Cost of residential electric-power outages, 12:30782 (RA;US) 

Economic Analysis 

Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 

Economic Impact 

Economic costs of electricity supply interruptions: US and 
foreign experience, 12:30778 (RA;US) 

Ontario Hydro surveys on power system reliability: summary 
of customer viewpoints, 12:30780 (RA;US) 

Sectoral Analysis 

Economic costs of electricity supply interruptions: US and 

foreign experience, 12:30778 (RA;US) 
Surveys 
Ontario Hydro surveys on power system reliability: summary 
of customer viewpoints, 12:30780 (RA;US) 
OVENS 
Convection 
Convection oven for high- and low-graded fuels. Final report, 
12:30965 (R;NO;In Norwegian) ° 
OVERBURDEN 
Temperature Gradients 

Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 

OXETANE 

See ETHERS 
OXIDATION 

See also COMBUSTION 


OXYGEN COMPOUNDS 
Superconductivity 


Chemical Reactions 
Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 
Chemical Reaction Kinetics 
Diagnostic studies of the flow dynamic effect on rate 
coefficients obtained with a selected ion flow tube, 12:31226 
(BA;US) 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
Hydraulics 
Diagnostic studies of the flow dynamic effect on rate 
coefficients obtained with a selected ion flow tube, 12:31226 
(BA;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B *Pi, 
12:32130 (J;US) 
Photochemical Reactions 
High-temperature photochemistry kinetics study of the reaction 
of O(°P) atoms with acetylene from 290 to 1510 K, 12:31315 
(J;US) 
Photolysis 
High-temperature photochemistry kinetics study of the reaction 
of O(°P) atoms with acetylene from 290 to 1510 K, 12:31315 
(J;US) 
OXYGEN 16 BEAMS 
Beam Monitoring 
16O and Fe excitation functions, 12:32275 (RA;US) 
OXYGEN 16 REACTIONS 
Elastic Scattering 
Nucleus-Nucleus potential from the scattering data by quasi 
classical inversion, 12:32207 (R;FR) 
Momentum Transfer 
The correlation of linear momentum and angular momentum 
transfer in the reactions of 310 MeV '*O with '*Sm, 
12:32226 (R;US) 
OXYGEN 16 TARGET 
Proton Reactions 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 
OXYGEN 18 
Energy Levels 
Distorted-wave impulse approximation and coupled-channels 
analysis of inelastic pion scattering from /sup 18/O, 12:32208 
(J;US) 
OXYGEN 18 TARGET 
Pion Minus Reactions 
Distorted-wave impulse approximation and coupled-channels 
analysis of inelastic pion scattering from /sup 18/O, 12:32208 
G;US) 
Pion Plus Reactions 
Distorted-wave impulse approximation and coupled-channels 
analysis of inelastic pion scattering from /sup 18/O, 12:32208 
(J;US) 
OXYGEN COMPOUNDS 


See also NITRATES 
PEROXIDES 
SULFATES 
WATER 


Chemical Reactions 
Concerning the mechanism of formation of oxygen difluoride, 
12:31275 (J;US) 
Isotopic Exchange 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
Superconductivity 
Superconductivity near 90 K in the Lu-Ba-Cu-O system, 
12:31139 (J;US) 





OXYGEN COMPOUNDS 
Transition Temperature 


Transition Temperature 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Collisions 
Interaction of deuterium gas with dry SiO2 on Si: An ion-beam 
study, 12:31172 (J;US) 
OXYGENASES 
Code number 1.13 
Biochemical Reaction Kinetics 
Role of oxygenases in pisatin biosynthesis and in the fungal 
degradation of maackiain, 12:31845 (J;US) 
OZONE 
Air Pollution Monitoring 
Geophysical Monitoring for Climatic Change Number 14. 
Summary report 1985, 12:32043 (R;US) 
Biological Effects 
Peripheral changes of thyroid hormone binding to serum 
proteins after short term ozone exposure, 12:31999 (RA;US) 
Serum lipid and lipoprotein concentrations following exposure 
to ozone, 12:32000 (RA;US) 
Toxicity 
Changes in collagen metabolism and proteinolysis after 
repeated inhalation exposure to ozone, 12:32005 (J;US) 
Effect of acute ozone exposure on the proteinase-antiproteinase 
balance in the rat lung, 12:32006 (J;US) 


P 


P CODES 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 2, PDQ7-E/HARMONY 
user’s manual, 12:30521 (R;US) 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 1, EPRI modifications to 
PDQ7-V2, 12:30522 (R;US) 

Manuals 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 3, EPRI environmental 
library manual, 12:32432 (R;US) 

P INVARIANCE 
Nuclear probes of fundamental symmetries, 12:32181 (R;US) 
P REACTOR 
Reactor Accidents 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
Reactor Operation 
Reactor incident status: 1984 Annual report, 12:30615 (R;US) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACIFIC OCEAN 
International Agreements 
South Pacific Nuclear Free Zone Treaty, 12:30244 (R;XA) 
South Pacific Nuclear Free Zone Treaty, 12:30245 (R;XA) 
PACKAGING 
Emplacement 

WIPP/SRL in situ testing program: An April 1987 update, 

12:30145 (R;US) 
Simulation 

WIPP/SRL in situ testing program: An April 1987 update, 

12:30145 (R;US) 
PACKED 3ED 
Computerized Simulation 

Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 

Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
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Cooling 
Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 
Dryout 
Coolability of LWR debris: A summary cf the DCC 
experiments, 12:30623 (BA;US) 
Flow Models 
Transient multicomponent flows through packed beds, 
12:29929 (BA;US) 
Multiphase Flow 
Transient multicomponent flows through packed beds, 
12:29929 (BA;US) 
Quenching 
Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
PACKINGS 
Pumping 
The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 
PADUCAH PLANT 
Operation 
PGDP [Paducah Gaseous Diffusion Plant]-UF. handling, 
sampling, analysis and associated QC/QA and safety related 
procedures, 12:30123 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKISTAN 
Coal Gasification 
Prospects for coal gasification in Pakistan, 12:29931 (BA;GB) 
Coal Reserves 
Prospects for coal gasification in Pakistan, 12:29931 (BA;GB) 
Cogeneration 
Private-sector power generation in Pakistan: potential, 
impediments, and policy issues. Final report, 12:30806 
(R;US) 
Energy Consumption 
Prospects for coal gasification in Pakistan, 12:29931 (BA;GB) 
Power Generation 
Private-sector power generation in Pakistan: potential, 
impediments, and policy issues. Final report, 12:30806 
(R;US) 
Research Reactors 
Pakistan research reactor and its utilization, 12:30555 (R;MY) 
PALLADIUM 
Electrodeposition 
Optical sensing of chemically induced strains, 12:31206 (R;US) 
Hydrogenation 
Optical sensing of chemically induced strains, 12:31206 (R;US) 
PALLADIUM COMPLEXES 
Catalytic Effects 
Studies in chemical and electrochemical coal conversion: 
Technical progress report, 5/1/86-7/31/86, 12:29904 (R;US) 
Studies in chemical and electrochemical coal conversion: 
Technical progress report, 8/1/86-10/31/86, 12:29905 
(R;US) 
PALLADIUM COMPOUNDS 
Catalytic Effects 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987 
(Catalysts promoters, catalysts and solvents identified by 
code), 12:30274 (R;US) 
Chemical Reaction Kinetics 
Kinetics and thermodynamics of the reversible reaction 
between carbon monoxide and palladium(I) dimers 
containing bis(diphenylphosphino)methane, 12:31295 (J;US) 
PAPER 
Drying 
Infrared drying in the manufacture of paper and cardboard, 
12:30996 (R;FI;In Finnish) 
Production 
Infrared drying in the manufacture of paper and cardboard, 
12:30996 (R;FI;In Finnish) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
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PAPER INDUSTRY 


Infrared drying in the manufacture of paper and cardboard, 

12:30996 (R;FI;In Finnish) 
Process Control 
Infrared drying in the manufacture of paper and cardboard, 
12:30996 (R;FI;In Finnish) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH REFLECTORS 
Fresnel Lens 

Design and development of laminated Fresnel lens parquet for 
point-focus PV systems, 12:30333 (R;US) 

Design and development of injection molded Fresnel lenses for 
point-focus photovoltaic systems, 12:30334 (R;US) 

PARAFFIN 
Crystals 

Contrast improvement with small spot illumination for high 
resolution electron microscopy of bean sensitive specimens, 
12:31853 (RA;US) 

PARALLEL PROCESSING 
Algorithms 

Automated problem mapping: the Crystal run-time system. 
Research report, 12:32404 (R;US) 

Parallel implementations of gradient-based iterative algorithms 
for a class of discrete optimal control problems. Interim 
report, 1 January-28 February 1987, 12:32407 (R;US) 

Physics codes on parallel computers, 12:32438 (BA;US) 

Some new ideas for parallel algorithms on vector - and multi- 
processors, 12:32440 (BA;US) 

Computer Architecture 

Software-system implementation guide and system prototyping 
facility for the MCORTEX (Multi-Computer Real Time 
Executive) on the real-time cluster. Master's thesis, 12:32401 
(R;US) 

Data-Flow Processing 

Partitioning parallel programs for macro-data flow, 12:32406 

(R;US) 
P Codes 
Physics codes on parallel computers, 12:32438 (BA;US) 


a 
Parallel logic programming and ZMOB and parallel systems 
software and hardware. Final report, 10 October 1984-1 
November 1985, 12:32403 (R;US) 
Task Scheduling 
Compile-time partitioning and scheduling of parallel programs, 
12:32405 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASITES 
Infectivity 
Use of the *chromium release assay to study natural killer 
cells in mice infected with Babesia microti, 12:31902 
(RA;AT) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 


EQUATIONS OF MOTION 
WAVE EQUATIONS 


C Codes 
CIP - a new numerical solver for general nonlinear hyperbolic 
equations in multi-dimension, 12:32416 (R;DE) 
Numerical Solution 
CIP - a new numerical solver for general nonlinear hyperbolic 
equations in multi-dimension, 12:32416 (R;DE) 
PARTICLE BEAM FUSION ACCELERATOR 
See also ELECTRON BEAM FUSION ACCELERATOR 
Computerized Control Systems 
Implementing the automated features of the PBFA-I 
control/monitor system, 12:31559 (BA;US) 
Providing automated control for PBFA-II, 12:31540 (BA;US) 
Data Acquisition Systems 
Advances in data acquisition system technology for PBFA II, 
12:31560 (BA;US) 


PARTICLE BEAM FUSION ACCELERATOR 
Trigger Circuits 


Data acquisition system for the Sandia Particle Beam Fusion 
Accelerator II, 12:32370 (R;US) 
Operations considerations in designing a high speed multi 
channel data acquisition system, 12:31539 (BA;US) 
Photon diagnostics leading to an improved Marx, 12:31547 
(BA;US) 
Design 
A comparison of energy transport measurements and computer 
simulations in a single module prototype for PBFA II, 
12:31545 (BA;US) 
Impedance control of Applied-B ion diodes, 12:32379 (J;US) 
Important concepts in the assembly and early characterization 
of the PBFA II accelerator, 12:31487 (BA;US) 
Electrical Insulators 
PBFA-II insulator stack design from an engineering viewpoint, 
12:31553 (BA;US) 
PBFA-II vacuum insulator stack failure mechanisms, 12:31542 
(BA;US) 
Energy Storage 
Engineering high reliability, low-jitter Marx generators, 
12:31543 (BA;US) 
PBFA-II energy storage system configuration and 
characteristics, 12:31544 (BA;US) 
Fabrication 
Important concepts in the assembly and early characterization 
of the PBFA II accelerator, 12:31487 (BA;US) 
Gas-Insulated Transformers 
Sulfur hexafluoride reprocessing system design for a large 
pulsed power accelerator, 12:31550 (BA;US) 
Ton Sources 
Impedance control of Applied-B ion diodes, 12:32379 (J;US) 
Krypton Fluoride Lasers 
Laser-trigger system design for PBFA II, 12:31551 (BA;US) 
Marx Generators 
Engineering high reliability, low-jitter Marx generators, 
12:31543 (BA;US) 
Marx generator engineering and assembly line technology for 
the PBFA II accelerator, 12:31546 (BA;US) 
PBFA-II energy storage system configuration and 
characteristics, 12:31544 (BA;US) 
Performance Testing 
Large scale operational pulsed power research facilities; How 
well have we made them a reality, 12:31486 (BA;US) 
Photonuclear Reactions 
Photoactivation of PBFA-II, 12:31484 (BA;US) 
Power Transmission Lines 
Design and optimization of the PBFA II vacuum interface and 
transmission lines for light ion fusion, 12:31558 (BA;US) 
Energy losses in magnetically insulated transmission lines due 
to microparticles, 12:32381 (J;US) 
Pulse Circuits 
A comparison of energy transport measurements and computer 
simulations in a single module prototype for PBFA II, 
12:31545 (BA;US) 
Engineering design for the PBFA-II pulse forming section, 
12:31549 (BA;US) 
Quality Assurance 
Quality assurance considerations for the implementation of a 
pulsed power R&D project, 12:31483 (BA;US) 
Research Programs 
Recent results of light ion beam fusion research on Reiden IV 
particle beam accelerator, 12:32363 (RA;JP) 
S Codes 
PBFA-II vacuum system design using a lumped parameter 
computer model, 12:31552 (BA;US) 
Semiconductor Diodes 
Design concepts for PBFA-II's applied-B ion diode, 12:31556 
(BA;US) 
Stacks 
PBFA-II insulator stack design from an engineering viewpoint, 
12:31553 (BA;US) 
Trigger Circuits 
Laser-trigger system design for PBFA II, 12:31551 (BA;US) 
Optical system for laser triggering of PBFA II, 12:31548 
(BA;US) 





PARTICLE BEAM FUSION ACCELERATOR 
Trigger Circuits 


Rimfire: A six megavolt laser-triggered gas-filled switch for 
PBFA II, 12:31561 (BA;US) 
Vacuum Systems 
Design and optimization of the PBFA II vacuum interface and 
transmission lines for light ion fusion, 12:31558 (BA;US) 
PBFA-II vacuum insulator stack failure mechanisms, 12:31542 
(BA;US) 
PBFA-II vacuum system design using a lumped parameter 
computer model, 12:31552 (BA;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 
Space Charge 
Space charge limits in the AGS booster, 12:31490 (R;US) 
PARTICLE LOSSES 
Computerized Simulation 
Simulation of beam loss in the Los Alamos proton storage ring, 
12:31565 (R;US) 
PARTICLE SIZE 
Correlations 
Particle size dependence of coal char reactivity, 12:29949 
(J;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
See also TOTAL SUSPENDED PARTICULATES 
Air Pollution Control 
Air pollution emissions and control technology: thermal power 
generation industry. Volume 2. Particulate emissions from 
steam-powered stations, 12:29968 (R;CA) 
Technology for controlling emissions from power plants fired 
with fossil fuel, 12:29969 (R;CA) 
Emission 
Air pollution emissions and control technology: thermal power 
generation industry. Volume 2. Particulate emissions from 
steam-powered stations, 12:29968 (R;CA) 
Environmental Transport 
Movements and directions of suspended matter in the surface 
waters of the channel, 12:31792 (RA;US;FR) 
Laser-Radiation Heating 
Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 
Optical Properties 
Atmospheric optical effect of aerosols in large fires, 12:31660 
(R;US) 
Thermal Gravimetric Analysis 
Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL 
Scattering 
Soft radiation in parton-parton scattering, 12:32179 (J;NL) 
PASSENGERS 
See OCCUPANTS 
PATIENTS 
Dosimetry 
Therapy level dosimetry service at Unit Tenaga Nuklear, 
12:32279 (RA;MY;In Malay) 
Radiation Detection 
Methods of and apparatus for radiation measurement, and 
specifically for in vivo radiation measurement, 12:31604 
(P;US) 
Radiation Doses 
Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 


See CHLORINATED AROMATIC HYDROCARBONS 
PEAK LOAD 
Load Management 
Effect of peak load management on the generation capacity 
and costs in Finland, 12:30757 (R;FI;In Finnish) 
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Peak-Load Pricing 
Effect of peak load management on the generation capacity 
and costs in Finland, 12:30757 (R;FI;In Finnish) 
PEAK POWER 
See PEAK LOAD 
PEAT 
Air Pollution 

Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 

Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 

Combustion 

Automation of a domestic fuel fired grate boiler. Part 1, 
12:31449 (R;FI;In Finnish) 

Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 

Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 

Testing peat firing of spreader-stoker boiler at the thermal 
power plant of Boraas, 12:30023 (R;SE;In Swedish) 

Combustion Control 

Automation of a domestic fuel fired grate boiler. Part 2, 

12:31450 (R;FI;In Finnish) 
Dehydration 

Peat as an energy source. Final report, 12:29889 (R;NO;In 

Norwegian) 
Drying 

Production of sod peat. Handbook, 12:30004 (R;FI;In Finnish) 

Summary of peat drying and pulverizing test project, final 
report project 216 010, 12:30692 (R;SE;In Swedish) 

Theoretical analysis of drying of milled peat in steam fluidized 
bed, 12:29890 (R;FI,In Finnish) 

Energy Source Development 

Peat as an energy source. Final report, 12:29889 (R;NO;In 

Norwegian) 
Explosions 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Fire Hazards 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Liquefaction 

Oil from peat and biomass. Final report of the seventh stage, 

12:31084 (R;SE;In Swedish and English) 
Materials Handling 
Safety of the use of coal products. Part 1. Literature study and 
data acquisition, 12:30009 (R;FI;In Finnish) 
Production 
Production of sod peat. Handbook, 12:30004 (R;FI;In Finnish) 
Reviews 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Safety Engineering 

Safety of the use of coal products. Part 1. Literature study and 

data acquisition, 12:30009 (R;FI;In Finnish) 
Specifications 

Energy peat, its properties and testing methods, stage 2. 
Project SVE-FIN Torv 146-076-2 of the National Energy 
Administration, 12:29948 (R;SE;In Swedish) 

Testing 

Energy peat, its properties and testing methods, stage 2. 
Project SVE-FIN Torv 146-076-2 of the National Energy 
Administration, 12:29948 (R;SE;In Swedish) 

Transport 
Production of sod peat. Handbook, 12:30004 (R;FI;In Finnish) 
PECTINS 
Solvolysis 

The structure of pectins and their possible role in resistance of 

cotton to cotton blight: Progress report, 12:31822 (R;US) 
Structural Chemical Analysis 

The structure of pectins and their possible role in resistance of 

cotton to cotton blight: Progress report, 12:31822 (R;US) 
PELLETS 
See also FUEL PELLETS 
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Combustion 

Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 

from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Environmental Impacts 

Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 

from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Flue Gas 

Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 

from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Mutagens 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES 

Lithium ion sources for the TsIYaI U-120 cyclotron, 12:31519 

(RA;SU;In Russian) 
PENNSYLVANIA 
Energy Policy 

Pennsylvania housing stock and energy conservation survey, 

12:30878 (RA;US) 
State Government 

Revitalization of PennDOT: a case study in effective public 
management, 12:30985 (R;US) 

2,4-PENTANEDIONE 

See ACETYLACETONE 
PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PEPTIDE HYDROLASES 

Code number 3.4. 
Enzyme Activity 
Effect of acute ozone exposure on the proteinase-antiproteinase 
balance in the rat lung, 12:32006 (J;US) 
PERNICIOUS ANEMIA 
See ANEMIAS 
PEROXIDASES 
Code number 1.11 
See also CATALASE 
Enzyme Activity 

Cell age dependent variations in oxidative protective enzymes, 

12:31933 (RA;US) 
PEROXIDES 
Chemical Preparation 

[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-C;Mes)2Hf(OR)(OCMes), 12:31287 (J;US) 

Chemical Reactions 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R (OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-C;Mes)2Hf(OR)(OCMes), 12:31287 (J;US) 

Structure 


[Peroxotetraphenylporphinato}manganese(IIT) and 
[chlorotetraphenylporphinato]}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Electronic Structure 

[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Molecular Structure 

Tert-Butyl peroxide complexes of permethylhafnocene, (eta5- 
CsMes)2Hf(R(OOCMes). Stoichiometric transformation of 
alkyl tert-butyl peroxide derivatives to alkoxy tert-butoxides, 
(eta5-CsMes)2_Hf(OR)(OCMes), 12:31287 (J;US) 

PERSONNEL 

Studies of groups of persons employed in a particular field of 

endeavor. For studies on individuals in a group see also MAN. 
See also REACTOR OPERATORS 


PETROLEUM 
Prices 


Education 
Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Education of 
welders and inspectors, 12:30484 (R;DD;In German) 
Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Examination of 
welders, 12:30485 (R;DD;In German) 
Identification Systems 
Proximity credentials: A survey, 12:30200 (R;US) 
Radiation Protection 
Status development of dosimetry laboratory at the Nuclear 
Energy Unit, 12:32281 (RA;MY;In Malay) 
Training 
ORNL nuclear reactor qualification and training requirements 
for I and C Division maintenance personnel, 12:30568 
(R;US) 
PERSONNEL DOSIMETRY 
Meetings 
Seminar on personnel dosimetry and calibration of detecting 
instruments. Compilation of papers, 12:32282 (R;MY;In 
Malay) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 
Photographic Film Dosemeters 
Personnel monitoring services by using film badge and TLD in 
Unit Tenaga Nuklear, 12:32280 (RA;MY;In Malay) 
Thermoluminescent Dosimetry 
Personnel monitoring services by using film badge and TLD in 
Unit Tenaga Nuklear, 12:32280 (RA;MY;In Malay) 
PERTURBATION THEORY 
Series Expansion 
Coefficient functions of asymptotic operator expansions in 
minimal subtraction scheme, 12:32186 (R;SU;In Russian) 
PESTICIDES 
See also HERBICIDES 
Regulations 
Coal tar, creosote, and coal tar neutral oil: non-wood 
preservative uses. Position document No. 2/3, 12:29934 
(R;US) 
PETROCHEMICAL PLANTS 
Separation Processes 
Membrane separation processes in the petrochemical industry: 
Phase II, April 1, 1984 - October 30, 1985, 12:30991 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
See also PETROLEUM FRACTIONS 
Biodegradation 
Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 
Coalescence 
Drop-drop coalescence: The effect of temperature and 
equilibration time on Wilmington crude oil in a weakly 
alkaline brine: Topical report, 12:30066 (R;US) 
Energy Consumption 
Norwegian gas policy, 12:30094 (RA;NO) 
Energy Policy 
Plans for coal use in Malaysia, 12:30045 (BA;GB) 
Fuel Substitution 
Evaluation of Canada’s oil substitution program, 12:30853 
(RA;US) 
Market 
International Energy Outlook 1986: Projections to 2000, 
12:30754 (R;US) 
Marketing 
Petroleum supply monthly, March 1987, 12:30071 (R;US) 
Quarterly oil report: Fourth quarter, 1986, 12:30073 (R;US) 
Offshore Sites 
Federal offshore statistics, 1985: Leasing, exploration, 
production, and revenues, 12:30074 (R;US) 
Prices 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Price of oil, gas, coal and electricity in four European 
countries 1960-1983, 12:30826 (R;NO) 





Prices 


Realities of the energy market, 12:30756 (RA;NO) 
Processing 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 
Recovery 
COSI - Comparison of predictions and assesment of numerical 
performance in black-oil mode, 12:30069 (R;DK) 
Reserves 
Realities of the energy market, 12:30756 (RA;NO) 


Two-phase flow research at SINTEF and IFE: some 
experimental results and a demonstration of the dynamic 
two-phase flow simulator OLGA, 12:30090 (RA;NO) 

Viscosity 
Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report, 12:30057 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Exploration 

Arctic and offshore research: Technology status report, 
12:30054 (R;US) 

Geochemical applications and remote sensing analysis applied 
to frontier areas, 12:30050 (RA;US) 

Lineament analysis: state of the art, 12:30049 (RA;US) 

Lineament applications to development of exploration strategy 
in the Williston Basin, 12:30052 (RA;US) 

Lineament application to hydrocarbon exploration in the 
Paradox Basin, 12:30053 (RA;US) 

Norway - research and commercial exploration hand in hand 
(Barents Sea), 12:30056 (RA;NO) 

Geochemical Surveys 

Geochemical applications and remote sensing analysis applied 

to frontier areas, 12:30050 (RA;US) 
Geologic Fractures 

Correlation of naturally fractured reservoir productivity with 

fracture intersection quadrants, 12:30061 (RA;US) 
Lineaments 

Landsat lineaments in the Williston, Powder River, and 
Denver Basins, 12:30051 (RA;US) 

Lineament applications to development of exploration strategy 
in the Williston Basin, 12:30052 (RA;US) 

Lineament application to hydrocarbon exploration in the 
Paradox Basin, 12:30053 (RA;US) 

Seismic Surveys 

Exploration conference, 12:30055 (R;NO) 

Norway - research and commercial exploration hand in hand 
(Barents Sea), 12:30056 (RA;NO) 

PETROLEUM FRACTIONS 
Structural Chemical Analysis 

Characterization of the binding sites of vanadium compounds 
in heavy crude petroleum extracts by electron paramagnetic 
resonance spectroscopy, 12:30091 (J;US) 

PETROLEUM INDUSTRY 
Energy Conservation 

Membrane separation processes in the petrochemical industry: 

Phase II, April 1, 1984 - October 30, 1985, 12:30991 (R;US) 
Environmental Impacts 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix A. Analytical 
results, 12:30080 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix B. Sampling 
strategy, 12:30081 (R;US) 

Exploration, development, and production of crude oil and 


natural gas (technical report). Appendix C. Sampling reports. 


Volume 1 and Volume 2, 12:30082 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix D. Analytical 
methods, 12:30083 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix E. Role and 
function of EPA (Environmental Protection Agency) 
Sample Control Center, 12:30084 (R;US) 
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Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix F. List of analytes, 
12:30085 (R;US) 

Exploration, development, and production of crude oil and 
natural gas (technical report). Appendix G. Sampling plan 
and sampling quality assurance/quality control, 12:30086 
(R;US) 

Marketing 
Petroleum supply annual, May 1987, 12:30072 (R;US) 
PETROLEUM REFINERIES 
Petroleum supply annual, May 1987, 12:30072 (R;US) 
Production 
Petroleum supply monthly, March 1987, 12:30071 (R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 

Use with the specific phase change material (e.g. calcium chloride) 

when known. 
Latent Heat Storage 

Studies on reciprocal salt pairs as materials for latent heat 
storage with direct heat exchange. Final report, 12:30677 
(R;DE;In German) 

PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENANTHRENE 
Hydrogenation 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, January 
1, 1987-April 1, 1987, 12:29907 (R;US) 

PHENOL 
Biodegradation 

Treatment of coal gasification wastewaters: Final report, 

12:29916 (R;US) 
PHENOLS 
See also CRESOLS 


NAPHTHOLS 
PHENOL 


Adsorption Isotherms 
Study of methods of measuring the adsorption of organic 
chemicals, using atrazine, 2,4-D and pentachlorphenol as 
examples, 12:31738 (RA;DE;In German) 
Biodegradation 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
Biological Effects 
Phenoxy herbicides and chlorophenols as risk factors for soft 
tissue sarcoma and non-Hodgkin's lymphoma, 12:32009 
(J;US) 
Desorption 
Study of methods of measuring the adsorption of organic 
chemicals, using atrazine, 2,4-D and pentachlorphenol as 
examples, 12:31738 (RA;DE;In German) 
Health Hazards 
Phenoxy herbicides and chlorophenols as risk factors for soft 
tissue sarcoma and non-Hodgkin’s lymphoma, 12:32009 
(J;US) 
Reduction 
Studies in chemical and electrochemical coal conversion: 
Technical progress report, 8/1/86-10/31/86, 12:29905 
(R;US) 
Removal 
Anaerobic fluid-bed treatment of coal conversion wastewater: 
Second quarterly technical progress report for the period 
November 16, 1986-February 15, 1987, 12:31820 (R;US) 
PHENYLAMINE 
See ANILINE 
PHI4-FIELD THEORY 
Symmetry Breaking 
High temperature phases in an O(n) x O(n) symmetric 4-epsilon 
dimensional vector model, 12:32304 (R;DK) 
PHILIPPINE RESEARCH REACTOR-1 
See PRR-I1 REACTOR 
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PHILIPPINES 
Energy Policy 
Status of the Philippine coal development program, 12:30033 
(BA;GB) 
PHONONS 
Images 
Imaging of acoustic phonon stop bands in superlattices, 
12:31174 (J;US) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHATIDYLCHOLINE 
See LECITHINS 
PHOSPHOLIPIDS 
See also LECITHINS 
Biochemical Reaction Kinetics 
Formation of phospholipid rich HDL with unusual physical 
properties: possible model for interstitial fluid HDL, 
12:31829 (RA;US) 
PHOSPHORUS 
Ecological Concentration 
The state of the Middle Great Lakes: Results of the 1984 water 
quality survey of Lakes Erie, Huron, and Michigan, 12:31816 
(R;US) 
PHOSPHORUS 32 
Tracer Techniques 
Establishment and characterization of two human cell lines 
with amplified dihydrofolate reductase genes, 12:31860 


(J;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHORUS OXIDES 
Chemical Preparation 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Reactions 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF, (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
PHOSPHORUS OXIDES 
Catalytic Effects 
In situ FTIR spectroscopy of 1-butene and 1,3-butadiene 
selective oxidation to maleic anhydride on V-P-O catalysts, 
12:31273 (J;US) 
PHOTOACOUSTIC SPECTROMETERS 
Data Acquisition Systems 
Construction of a two-photon photoacoustic spectrometer, 
12:31614 (J;US) 
Design 
Construction of a two-photon photoacoustic spectrometer, 
12:31614 (J;US) 
Operation 
Construction of a two-photon photoacoustic spectrometer, 
12:31614 (J;US) 
PHOTOCHEMICAL REACTIONS 
Excited States 
[Study of intermediates from transition metal excited-state 
electron-transfer reactions]: Progress report, 12:31301 (R;US) 
PH Y 
Research Programs 
Photoexcited charge pair escape and recombination: Progress 
report, August 1, 1986 to April 1, 1987, 12:31300 (R;US) 
PHOTODETECTORS 
Image Processing 
Two-axis, closed-loop piezoelectric image stabilizer for use 
with staring-array photodetectors, 12:31355 (R;US) 
Positioning 
Two-axis, closed-loop piezoelectric image stabilizer for use 
with staring-array photodetectors, 12:31355 (R;US) 
PHOTOGRAPHS 
See IMAGES 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 


PHOTOVOLTAIC POWER PLANTS 
Solar Cell Arrays 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-MOLECULE COLLISIONS 
Dissociation 
XeF:2 photodissociation studies. I. Quantum yields and kinetics 
of XeF(B) and XeF(C), 12:32142 (J;US) 
PHOTON-PHOTON INTERACTIONS 
Annihilation 
Evidence of Q?Q-bar? mesons in p-barn annihilations and yy 
reactions, 12:32167 (J;US) 
Particle Production 
Formation of eta’ mesons in photon-photon collisions, 12:32159 
(R;NL) 
PHOTOSYNTHETIC MEMBRANES 
Molecular Biology 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
Stabilization 
Biological photosystems stabilization and immobilization. 
Application to hydrogen production through water 
biophotolysis, 12:30257 (R;FR;In French) 
PHOTOSYNTHETIC REACTION CENTERS 
See also CHLOROPHYLL-BINDING PROTEINS 
Configuration Interaction 
Cytochrome c orientation in electron-transfer complexes with 
photosynthetic reaction centers of Rhodobacter sphaeroides 
and when bound to the surface of negatively charged 
membranes: characterization by optical linear dichroism, 
12:31846 (J;US) 
PHOTOVOLTAIC CONVERSION 
Research Programs 
Government research and development summaries: Solar 
Project Briefs. Monthly report, 12:30311 (R;US) 
PHOTOVOLTAIC POWER PLANTS 


Photovoltaic/diesel hybrid systems: The design process, 

12:30343 (R;US) 
Diesel Engines 

Photovoltaic/diesel hybrid systems: The design process, 

12:30343 (R;US) 
Energy Storage Systems 

A simplified technique for designing least cost stand-alone 
PV/storage systems, 12:30342 (R;US) 

Sizing handbook for stand-alone photovoltaic/storage systems, 
12:30336 (R;US) 

Field Tests 

Renewable energy resources field testing: application review 
for field test No. 6: photovoltaic/diesel powered ice making 
plant at Wadi El Raiyan. Final report, 12:30331 (R;US) 

Hybrid Systems 

Photovoltaic/diesel hybrid systems: The design process, 
12:30343 (R;US) 

Renewable energy resources field testing: application review 
for field test No. 6: photovoltaic/diesel powered ice making 
plant at Wadi El Raiyan. Final report, 12:30331 (R;US) 

Indexes 

Cumulative index of photovoltaic conference proceedings: 

IEEE, EC, PVSEC, ESA, 12:30329 (R;US) 
National Program Plans 

Five year research plan, 1987-1991: Photovoltaics: USA’s 

energy opportunity, 12:30328 (R;US) 
Propulsion Systems 

Power system technologies for the manned Mars mission, 

12:30330 (RA;US) 
Research Programs 

Five year research plan, 1987-1991: Photovoltaics: USA’s 
energy opportunity, 12:30328 (R;US) 

Flat-Plate Solar Array Project: Final report: Volume 1, 
Executive summary, 12:30300 (R;US) 

Flat-Plate Solar Array Project final report: Volume 2, Silicon 
material, 12:30301 (R;US) 

Solar Cell Arrays 

Flat-Plate Solar Array Project: Final report: Volume 1, 
Executive summary, 12:30300 (R;US) 

Flat-Plate Solar Array Project final report: Volume 2, Silicon 
material, 12:30301 (R;US) 
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Technology Assessment 


Technology Assessment 
Terrestrial photovoltaic power technology, 12:30340 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Characteristics and impact of utility interactive photovoltaic 
prototypes on the feeder serving the Southwest Residential 
Experimental Station, 12:30332 (R;US) 
Abstracts 
Summary of Flat-Plate Solar Array Project documentation: 
Abstracts of published documents, 1975 to 1986, 12:30299 
(R;US) 
Indexes 
Cumulative index of photovoltaic conference proceedings: 
IEEE, EC, PVSEC, ESA, 12:30329 (R;US) 
National Program Plans 
Five year research plan, 1987-1991: Photovoltaics: USA's 
energy opportunity, 12:30328 (R;US) 
Power Conditioning Circuits 
Utility compatibility of nonisolated residential power 
conditioners, 12:30339 (R;US) 
Utility intertied photovoltaic system islanding experiments, 
12:30337 (R;US) 
Research Programs 
Five year research plan, 1987-1991: Photovoltaics: USA's 
energy opportunity, 12:30328 (R;US) 
Technology Assessment 
Terrestrial photovo!taic power technology, 12:30340 (R;US) 
Testing 
An evaluation facility for photovoltaic water pumping systems, 
12:30338 (R;US) 
Uses 
An evaluation facility for photovoltaic water pumping systems, 
12:30338 (R;US) 
PHTHALOCYANINES 
Photochemistry 
Sequential biphotonic processes: photochemical reactivity of 
phthalocyanine radicals, 12:31316 (J;US) 
PHYCOBILIPROTEINS 
DNA-Cloning 
[Unraveling photosystems: Final report], 12:30297 (R;US) 
Genes 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
Molecular Biology 
(Unraveling photosystems: Final report], 12:30297 (R;US) 
PICEANCE CREEK BASIN 
Natural Gas Deposits 
Multiwell Experiment: I, The marine interval of the Mesaverde 
Formation: Final report, 12:30100 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PIGMENTS 
PIGMENTS 
See also CYTOCHROMES 
HEMOGLOBIN 
RHODOPSIN 


Detoxification 
Role of oxygenases in pisatin biosynthesis and in the fungal 
degradation of maackiain, 12:31845 (J;US) 
PILOT PLANTS 
Water Treatment 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
PION MINUS REACTIONS 
Charge-Exchange Reactions 
Observation of eta-meson production in the reaction 
ap +*He—eta+t, 12:32204 (J;US) 
Elastic Scattering 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
Inelastic Scattering 
Distorted-wave impulse approximation and coupled-channels 
analysis of inelastic pion scattering from /sup 18/O, 12:32208 
(J;US) 
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PION MINUS-PROTON INTERACTIONS 
Particle Production 
Study of the rho® meson polarisation in 7~ p reaction at 5 
GeV/c, 12:32166 (R;CS) 
PION PLUS REACTIONS 
Elastic Scattering 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
Inelastic Scattering 
Distorted-wave impulse approximation and coupled-channels 
analysis of inelastic pion scattering from /sup 18/O, 12:32208 
(J;US) 
Particle Production 
A-dependence of eta-meson inclusive production at 10.5 
Gev/c, 12:32161 (R;SU) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Reaction Kinetics i 
Hadronic atoms and leptonic conservations: Final technical 
report, February 1, 1984-January 31, 1987, 12:32152 (R;US) 
PIONIC ATOMS 
Level Widths 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
Spectral Shift 
Indication of pionic-atom anomalies in pion-nucleus elastic 
scattering, 12:32214 (J;US) 
PIONS NEUTRAL 
Electromagnetic Form Factors 
Recent measurement of the 770 form factor slope, 12:32165 
(R;CA) 
Particle Production 
Study of the coherent production of 7 and eta mesons at large 
transfer in proton-deutron collisions, 12:32202 (R;FR;In 
French) 
PIPELINES 
Availability 
Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 
Performance 
Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 
PIPES 
Casting 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Crack Propagation 
Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
Dynamic Loads 
Seismic ratchet-fatigue failure of piping systems, 12:30589 
(R;US) 
Fracture Mechanics 
Approximate methods for fracture analyses of through-wall 
cracked pipes, 12:30529 (R;US) 
Fracture Properties 
Ductile fracture behavior of 6-inch diameter type 304 stainless 
steel and STS 42 carbon steel piping containing a through- 
wall or part-through crack, 12:30601 (R;JP;In Japanese) 
In-Service Inspection 
An example value-impact analysis of non-destructive 
examination methods used for inservice inspection of BWR 
piping, 12:30653 (BA;US) 
Nondestructive Testing 
An example value-impact analysis of non-destructive 
examination methods used for inservice inspection of BWR 
piping, 12:30653 (BA;US) 
Seismic Effects 
Analytical methods and experimental correlations for piping 
high level inelastic seismic response, 12:30588 (R;US) 
Seismic ratchet-fatigue failure of piping systems, 12:30589 
(R;US) 
Stress Analysis ; 
Approximate methods for fracture analyses of through-wall 
cracked pipes, 12:30529 (R;US) 
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Stress Corrosion 
Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
Testing 
Analytical methods and experimental correlations for piping 
high level inelastic seismic response, 12:30588 (R;US) 
Ultrasonic Testing 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
Ciathrates 
Non-solar noble gas abundances in the atmosphere of Jupiter, 
12:32079 (RA;US) 
Hydrogen 
Para hydrogen equilibration in the atmospheres of the outer 
planets, 12:32068 (RA;US) 
Meetings 
Jovian atmospheres, 12:32067 (R;US) 
Microwave Spectra 
Laboratory measurements of microwave absorption from 
gaseous atmospheric constituents under conditions for the 
outer planets, 12:32078 (RA;US) 
Simulation 
Laboratory measurements of microwave absorption from 
gaseous atmospheric constituents under conditions for the 
outer planets, 12:32078 (RA;US) 
PLANETARY IONOSPHERES 
Excludes the earth's ionosphere for which use IONOSPHERE. 
See also IONOSPHERE 
Convection 


Ionospheric convection signatures observed by DE (Dynamics 
Explorer) 2 during northward interplanetary magnetic field, 
12:32054 (R;US) 

PLANTS 

See also ALGAE 
CONIFERS 
COTTON PLANTS 
LEGUMINOSAE 
SEAWEEDS 
SUNFLOWERS 
TREES 
VEGETABLES 
WATER HYACINTHS 

Energy Budgets 

Analyzing heat and water budgets in stochastic environments 

(Colias, Sarracenia purpurea), 12:31990 (RA;US) 
Pollution 

Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 

Remote Sensing 
Off-nadir optical remote sensing from satellites for vegetation 
identification, 12:31694 (RA;FR) 

PLANTS (INDUSTRIAL) 

See INDUSTRIAL PLANTS 
PLANTS (PILOT) 

See PILOT PLANTS 
PLANTS (POWER) 

See POWER PLANTS 
PLASMA 

See also HOT PLASMA 


LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 


Emission Spectra 
Plasma diagnostics for a Low-Pressure Plasma Spray 
deposition system, 12:31356 (R;US) 
Implosions 
Modification of the PROTO-II accelerator power flow for 
multi-purpose use, 12:31557 (BA;US) 
The dynamics of gas-puff imploding plasmas on the NRL 
Gamble II Generator, 12:32345 (BA;US) 
Pinch Effect 
Currents and fields in an asymmetrically driven coaxial line, 
12:32347 (BA;US) 


PLASMA SWITCHES 
Research Programs 


Rayleigh-Taylor Instability 
Currents and fields in an asymmetrically driven coaxial line, 
12:32347 (BA;US) 
Temperature Measurement 
Plasma diagnostics for a Low-Pressure Plasma Spray 
deposition system, 12:31356 (R;US) 
X-Ray Spectra 
The dynamics of gas-puff imploding plasmas on the NRL 
Gamble II Generator, 12:32345 (BA;US) 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA ARC SPRAYING 
Electric Discharges 
Quantitative studies of glow-discharge deposition using optical 
emission spectroscopy, 12:31182 (J;US) 
Plasma Diagnostics 
Plasma diagnostics for a Low-Pressure Plasma Spray 
deposition system, 12:31356 (R;US) 
PLASMA DIAGNOSTICS 
The dynamics of gas-puff imploding plasmas on the NRL 
Gamble II Generator, 12:32345 (BA;US) 
Cameras 
Radiation emission from vacuum inductive store/plasma flow 
switch driven implosion experiments, 12:32343 (BA;US) 
Spectroscopy 
Electron cyclotron emission from tokamak plasmas. Apparatus, 
measurements and modelling, 12:32330 (R;NL) 
Streak Photography 
Observation of ablation of an ion beam target a by backlighting 
technique, 12:32360 (RA;JP) 
X-Ray Spectroscopy 
Plasma focus radiation diagnostics by a diffusion chamber, 
12:32331 (RA;SU;In Russian) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA DRIFT 
Three-Dimensional Calculations 
Dynamics of three-dimensional ionospheric plasma clouds. 
Memorandum report, 12:32105 (R;US) 
PLASMA FOCUS DEVICES 
Fusion Yield 
Plasma focus radiation diagnostics by a diffusion chamber, 
12:32331 (RA;SU;In Russian) 
Performance 
Self-magnetically-insulated plasma-focus diode as a new source 
of an intence pulsed light-ion beam, 12:32358 (RA;JP) 
PLASMA GUNS 
Design 
A simple model of the plasma deflagration gun including self- 
consistent electric and magnetic fields, 12:32392 (BA;US) 
Plasma Switches 
A simple model of the plasma deflagration gun including self- 
consistent electric and magnetic fields, 12:32392 (BA;US) 
PLASMA PRODUCTION 
Electron Sources 
Plasma contactors for electrodynamic tether, 12:32336 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEET 
Hydromagnetic Waves 
Wave generation and particle transport in the plasma sheet and 
boundary layer. Semiannual report, 12:32108 (R;US) 
Instability 
Wave generation and particle transport in the plasma sheet and 
boundary layer. Semiannual report, 12:32108 (R;US) 
Noise 
Wave generation and particle transport in the plasma sheet and 
boundary layer. Semiannual report, 12:32108 (R;US) 
PLASMA SIMULATION 
Research Programs 
Aspects of turbulence in nonlinear systems: Progress report, 
12:32323 (R;US) 
PLASMA SWITCHES 
High voltage, high power operation of the plasma erosion 
opening switch, 12:32367 (R;US) 
Triggered plasma opening switch, 12:31422 (P;US) 





PLASMA SWITCHES 
Compression 


Compression 
Multimegampere operation of plasma compression opening 
switches in planar geometry, 12:31443 (BA;US) 
Implosions 
Diagnostics for Pioneer I imploding plasma experiments, 
12:31433 (BA;US) 
Operation 
Multimegampere operation of plasma compression opening 
switches in planar geometry, 12:31443 (BA;US) 
Pulsed power applications of the plasma erosion opening 
switch, 12:31439 (BA;US) 
Plasma Diagnostics 
Radiation emission from vacuum inductive store/plasma flow 
switch driven implosion experiments, 12:32343 (BA;US) 
PLASTIC FOAMS 
Environmental Impacts 
The use of fluorocarbons in rigid foam insulation: Issue paper, 
12:30948 (R;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 


BERKLET upgrade: improved detection of low LET particles 

in highly fragmented heavy ion beams, 12:31893 (RA;US) 
Spatial Resolution 

Scintillation hodoscope with 50x50 cm? sensitive area on the 

basis of hodoscopic FEhU’s, 12:31574 (R;SU;In Russian) 
PLASTIC SCINTILLATORS 
Design 

HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 

Position-sensitive phoswich detectors, 12:31592 (BA;US) 

Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Performance 

HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 

Position-sensitive phoswich detectors, 12:31592 (BA;US) 

Response of scintillators to heavy ions, 12:31593 (BA;US) 

Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Cheinical Reaction Kinetics 

Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 

El 

Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 

Noise 
Role of temperature in sample-to-sample comparisons of the 
1/f noise of metal films, 12:31114 (J;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGS 
See CLOSURES 
PLUMES 
Atmospheric Circulation 

Contributions by Wave Propagation Laboratory to EPA's 
(Environmental Protection Agency's) complex-terrain 
model-development project. Technical memo, 12:31674 
(R;US) 

Observations of plume dispersion in complex terrain by NOAA 
(National Oceanic and Atmospheric Administration) lidar 
during the 1984 full-scale plume study at Tracy Power Plant. 
Technical memo, 12:31673 (R;US) 

Environmental Transport 

The application of models to atmospheric dispersion from a 

power plant at coastal sites, 12:29980 (R;JP;In Japanese) 
PLUTONIUM 
Criticality 

Recalculation of a few bare plutonium critical arrays, 12:31351 

(R;US) 
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Diffusion 
Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 
Gamma Spectroscopy 
Pu abundances, concentrations, and isotopics by x- and gamma- 
ray spectrometry assay techniques, 12:30201 (R;US) 
Oxidation 
Rates of oxidation of selected actinides by Clep, 12:31325 
(J;US) 
Processing 
Chemistry research and development: Annual progress report, 
October 1, 1984 through September 30, 1985, 12:30120 
(R;US) 
Production 
Rockwell Hanford Operations: Chemical Processing Programs: 
Monthly status report, 12:30129 (R;US) 
Rockwell Hanford Operations: Chemical Processing Programs: 
Monthly status report, 12:30128 (R;US) 
Pyrochemical Reprocessing 
Chemistry research and development: Annual progress report, 
October 1, 1984 through September 30, 1985, 12:30120 
(R;US) 
Radioactive Waste Disposal 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
Radioecological Concentration 
Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 
Refining 
Chemistry research and development: Annual progress report, 
October 1, 1984 through September 30, 1985, 12:30120 
(R;US) 
Removal 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
X-Ray Fluorescence Analysis 
Pu abundances, concentrations, and isotopics by x- and gamma- 
ray spectrometry assay techniques, 12:30201 (R;US) 
PLUTONIUM 238 
Removal 
New sequestering agents for the actinides: effectiveness for 
removal of Pu from mice of hydroxamic acid derivatives of 
DTPA, EDTA and desferrioxamine and an n-centered 
tris(catechoylamide) ligand; graded dosages of 
desferrioxamine pyridinone oxide (desferriHOPOCAM); 
protracted administration of 3,4,3-LICAM(C), 12:31927 
(RA;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
PLUTONIUM 241 TARGET 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
PMMA 
Phase Studies 
A deformation-induced phase separation in the solid state 
(PMMA/polyethylene oxide blends), 12:31153 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
POLAR REGIONS 
See also ARCTIC REGIONS 
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Solar Wind 
Field-aligned currents and ionospheric electric fields in the 
vicinity of the dayside polar cleft: observations and 
simulations, 12:32107 (R;US) 
POLARIZED BEAMS 
Beam Production 
An optically pumped polarized ion source for LAMPF, 
12:31530 (R;US) 
Polarized ion source for the U-120 M cyclotron, 12:31518 
(RA;SU;In Russian) 
POLICY 
See ENERGY POLICY 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 
Global Aspects 
Global and site specific multimedia (field) studies, 12:31696 
(R;US) 
POLLUTION CONTROL EQUIPMENT 
See also SCRUBBERS 
Economics 
Meeting emission standards with high-sulfur coals, 12:29975 
(BA;GB) 
Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
Technology Assessment 
Air pollution emissions and control technology: thermal power 
generation industry. Volume 2. Particulate emissions from 
steam-powered stations, 12:29968 (R;CA) 
Environmental policies affecting the development of newer 
coal technologies, 12:29985 (BA;GB) 
POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 
Permits-regulations-for biomass energy facilities in the 
Southeast, 12:30814 (R;US) 
Economic Impact 
Increase in socio-economic value of the fresh water fishery by 
reductions in the sulfur precipitation, 12:31805 (R;NO;In 
Norwegian) 
Environmental Impacts 
Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 2, 12:30466 (R;US) 
Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 3, 12:30467 (R;US) 
POLLUTION SOURCES 
Water Quality 
Technical report series: North Alabama water quality 
assessment: Volume 8, Water quality modeling, 12:31806 
(R;US) 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Air Pollution Control 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 
Biodegradation 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
Combustion 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Electron Capture 
Electron capture processes at reduced pressures for selective 
chromatographic detection, 12:31231 (BA;US) 
Environmental Impacts 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Flue Gas 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 


POLYMERIZATION 
Computerized Simulation 


Fluorescence 
Development of luminescence procedures to evaluate 
permeation of multi-ring polyaromatic compounds through 
protective materials, 12:31271 (J;US) 
Gas Chromatography 
Electron capture processes at reduced pressures for selective 
chromatographic detection, 12:31231 (BA;US) 
Hydrocarbons 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 
Tonization 
Electron capture processes at reduced pressures for selective 
chromatographic detection, 12:31231 (BA;US) 
Investigations of the mechanisms responsible for isomeric 
discrimination of polycyclic aromatic using negative ion 
chemical ionization, 12:31232 (BA;US) 
Isomerization 
Investigations of the mechanisms responsible for isomeric 
discrimination of polycyclic aromatic using negative ion 
chemical ionization, 12:31232 (BA;US) 
Mass Spectroscopy 
Electron capture processes at reduced pressures for selective 
chromatographic detection, 12:31231 (BA;US) 
Investigations of the mechanisms responsible for isomeric 
discrimination of polycyclic aromatic using negative ion 
chemical ionization, 12:31232 (BA;US) 
Monitoring 
Analysis of derivatized metabolites of polynuclear aromatic 
hydrocarbons by GC and GC/MS, 12:31237 (BA;US) 
Mutagen Screening 
Mutagenicity testing and polycyclic aromatic hydrocarbon 
measurements in emission samples from a residential oil 
burner, 12:30070 (R;NO;In Norwegian) 
Nitrogen Oxides 
Emissions of the coal-fired fluidized-bed boiler of the 
Koninklijke Maatschappij ‘De Schelde’, 12:30025 
(R;NL;DU) 
Pellets 
Polycyclic aromatic hydrocarbons and mutagenicity in flue gas 
from pellets combustors, 12:30294 (R;NO;In Norwegian) 
Phosphorescence 
Development of luminescence procedures to evaluate 
permeation of multi-ring polyaromatic compounds through 
protective materials, 12:31271 (J;US) 
POLYCYCLIC SULFUR HETEROCYCLES 
Chemical Analysis 
Characterization of extractable organosulfur constituents from 
Bevier seam coal, 12:29954 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Crystal Structure 
Structural and molecular mechanics studies of bis(dibutyl 
phosphato)aquastrontium-18-crown-6 and analogous alkaline- 
earth-metal complexes, 12:31257 (J;US) 
Molecular Structure 
Structural and molecular mechanics studies of bis(dibutyl 
phosphato)aquastrontium-18-crown-6 and analogous alkaline- 
earth-metal complexes, 12:31257 (J;US) 
Phase Studies 
A deformation-induced phase separation in the solid state 
(PMMA/polyethylene oxide blends), 12:31153 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLY(SOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYMER FLOODING 
See WATERFLOODING 
POLYMERIZATION 
Computerized Simulation 
Quantum-chemical investigations of the mechanism of cationic 
polymerization and theoretical prediction of crystal densities 
and decomposition pathways of energetic molecules. Annual 
report, 1 October 1985-30 September 1986, 12:31241 (R;US) 





POLYMERIZATION 
Quantum Mechanics 


Quantum Mechanics 
Quantum-chemical investigations of the mechanism of cationic 
polymerization and theoretical prediction of crystal densities 
and decomposition pathways of energetic molecules. Annual 
report, 1 October 1985-30 September 1986, 12:31241 (R;US) 
POLYMERS 
See also ORGANIC POLYMERS 
Chemical Composition 
Solid-state and electrochemical properties of polyselenophene, 
12:31171 (JUS) 
Chemical Reactions 
Relationship among polymer-polymer interaction energy 
densities and the deuterium isotope effect. Technical report, 
12:31240 (R;US) 
Deformation 
A double-tilt small angle neutron scattering experiment on 
deformed polymer systems, 12:31152 (R;US) 
Electric Conductivity 
Solid-state and electrochemical properties of polyselenophene, 
12:31171 (;US) 
Electrical Properties 
Increased flashover potential of polymers, 12:31183 (BA;US) 
Flashover 
Increased flashover potential of polymers, 12:31183 (BA;US) 
Growth 
Solid-state and electrochemical properties of polyselenophene, 
12:31171 (;US) 
Morphology 
Solid-state and electrochemical properties of polyselenophene, 
12:31171 (J;US) 
Physical Radiation Effects 
Spectroscopic comparison of effects of electron radiation on 
mechanical properties of two polyimides, 12:31163 (R;US) 
Surface Properties 
Increased flashover potential of polymers, 12:31183 (BA;US) 
Surface Treatments 
Increased flashover potential of polymers, 12:31183 (BA;US) 
Vacuum States 
Increased flashover potential of polymers, 12:31183 (BA;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHIONATES 


See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 


POLYTHIONIC ACIDS 


See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 


POLYURETHANES 
Density 
A phenomenological constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
Plasticity 
A phenomenological constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
Uses 
A phenomenological constitutive model for low density 
polyurethane foams, 12:31166 (R;US) 
PONDS 
See also SOLAR PONDS 


Design and analysis of microalgal open pond systems for the 
purpose of producing fuels: A subcontract report, 12:30321 
(R;US) 

Spray cooling ponds for small geothermal power plants, 
12:30407 (RA;US) 

POOLS 

See PONDS 
POOR PEOPLE 

See LOW INCOME GROUPS 
POROSIMETERS 

Diffusion of gases in New Mexico coals. Technical report 
(Final), 15 January 1986-30 September 1986, 12:29946 (R;US) 
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POROUS MATERIALS 
Microstructure 
Origin of porosity in synthetic materials, 12:30420 (J;US) 
Natural Convection 
Prandtl number dependence of natural convection in porous 
media, 12:31397 (J;US) 
PORPHYRINS 
See also CHLOROPHYLL 
HEMOGLOBIN 
Chemical Preparation 

[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Crystal Structure 

[Peroxotetraphenylporphinato]manganese(III) and 
{chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Electronic Structure 

[Peroxotetraphenylporphinato]manganese(III) and 
[chlorotetraphenylporphinato}manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 

Oxidation 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
G;US) 

Photochemical Reactions 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 

Radiationless Decay 

Triplet state sensitization of covalently linked hybrid porphyrin 
dimers. Evidence for intramolecular triplet energy transfer 
(Free base tetraphenylporphyrin and zinc 
tetraphenylporphyrin), 12:31282 (J;US) 

Radiolysis 

Triplet state sensitization of covalently linked hybrid porphyrin 
dimers. Evidence for intramolecular triplet energy transfer 
(Free base tetraphenylporphyrin and zinc 
tetraphenylporphyrin), 12:31282 (J;US) 

PORPOISES 
See CETACEANS 
POSITION SENSITIVE DETECTORS 
Design 

HILI: a heavy ion light ion detection system, 12:31594 

(BA;US) 
Performance 

HILI: a heavy ion light ion detection system, 12:31594 

(BA;US) 
POSITIONING 
Degrees of Freedom 

Support assembly having three dimension position adjustment 

capabilities, 12:31367 (P;US) 
POSITRON CAMERAS 
Design 

[Development and evaluation of improved high-resolution 
TOFPET camera: TOFPET II: Progress report, 1985-1986], 
12:31869 (R;US) 

[Development and evaluation of an improved high-resolution 
TOFPET camera: TOFPET II: Progress report, 1984-1985], 
12:31868 (R;US) 

Development and evaluation of an improved high-resolution 
TOFPET camera: TOFPET II: [Progress report, 1986-1987], 
12:31870 (R;US) 

POSITRON COMPUTED TOMOGRAPHY 

Development of radionuclides and radiopharmaceuticals for 

emission computed tomography, 12:31321 (RA;US) 
Computer Codes 

Statistical properties of compartmental model parameters 
extracted from dynamic positron emission tomography 
experiments, 12:31890 (RA;US) 

Data Covariances 

Dead time correction and counting statistics for positron 

tomography, 12:31891 (RA;US) 
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Diagnostic Uses 
Human myocardial studies with **Rb and PET, 12:31925 
(RA;US) 
Research 
Statistical properties of compartmental model parameters 
extracted from dynamic positron emission tomography 
experiments, 12:31890 (RA;US) 
Statistical Models 
Statistical properties of compartmental model parameters 
extracted from dynamic positron emission tomography 
experiments, 12:31890 (RA;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
POTASSIUM 40 
Environmental Exposure Pathway 
Environmental radioactivity at the National Nuclear Research 
Centre, Pelindaba. Report for the year 1985, 12:31772 
(R;ZA) 
POTASSIUM CHLORIDES 
Chemical Reaction Kinetics 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Electromotive Force 
EMF measurements on select transitions of the Li-Al/FeS/sub 
2/ system, 12:31178 (J;US) 
Thermodynamic Properties 
Water activity measurements with single suspended droplets: 
the NaCl-H2O and KCI-H2O systems, 12:31288 (J;US) 
POTASSIUM COMPLEXES 
Chemical Preparation 
[Peroxotetraphenylporphinato}manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Crystal Structure 
[Peroxotetraphenylporphinato}manganese(IIT) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Electronic Structure 
[Peroxotetraphenylporphinato}manganese(III) and 
[chlorotetraphenylporphinato]manganese(II) anions. 
Syntheses, crystal structures, and electronic structures, 
12:31277 (J;US) 
Photochemistry 
Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 
POTASSIUM COMPOUNDS 


See also POTASSIUM CHLORIDES 
POTASSIUM HYDROXIDES 


Energy-Loss Spectroscopy 
Studies of metal/carbon surface chemistry: Reporting period 
December 1, 1986-February 28, 1987, 12:29938 (R;US) 
Solvation 
Boundary continuity and analytical potentials in continuum 
solvent models. Implications for the born model, 12:31272 
(J;US) 
POTASSIUM HYDROXIDES 
Chemical Reaction Kinetics 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
NMR Spectra 
Raman and /sup 67/Zn NMR studies of the structure of zinc 
(II) solutions in concentrated aqueous potassium hydroxide, 
12:31214 (J;US) 
Raman Effect 
Raman and /sup 67/Zn NMR studies of the structure of zinc 
(ID) solutions in concentrated aqueous potassium hydroxide, 
12:31214 (J;US) 
POTATO TUBERS 
See POTATOES 


POWER DEMAND 
Forecasting 


POTATOES 
Biomass 
Measurement and testing program for the conservation of 
Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
Preservation 
Measurement and testing program for the conservation of 
Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
POTENTIOMETRY 
Electrodes 
The use of graphite electrodes in potentiometric titrations, 
12:31208 (R;US) 
POWDER RIVER BASIN 
Petroleum Deposits 
Landsat lineaments in the Williston, Powder River, and 
Denver Basins, 12:30051 (RA;US) 
POWER CONDITIONING CIRCUITS 
Design 
Capacitive consolidation for MHD generators: Final report, 
12:30818 (R;US) 
Utility compatibility of nonisolated residential power 
conditioners, 12:30339 (R;US) 
Evaluation 
Utility compatibility of nonisolated residential power 
conditioners, 12:30339 (R;US) 
Performance Testing 
Capacitive consolidation for MHD generators: Final report, 
12:30818 (R;US) 
Research 
Government research and development summaries: Electrical 
Project Briefs. Monthly report, 12:30816 (R;US) 
Testing 
Utility intertied photovoltaic system islanding experiments, 
12:30337 (R;US) 
POWER DEMAND 
Computerized Simulation 
FORECAST MASTER, 12:30792 (RA;US) 
Directories 
Demand-side management information directory (DSM) 
(RP2548), 12:30786 (RA;US) 
Energy Management 
Impact of rate structure on energy management programs, 
12:30789 (RA;US) 
Energy Models 
Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 
Cast study presentation of the hourly electric load model, 
12:30798 (RA;US) 
COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 
Hourly electric load model (RP1955): model overview and 
transfer, 12:30797 (RA;US) 
Hourly electric load model (HELM): utility case study, 
12:30799 (RA;US) 
INDEPTH summary and project overview, 12:30800 (RA;US) 
REEPS overview and status, 12:30795 (RA;US) 
Forecasting 
Annual outlook for US electric power 1987: Projections 
through 2000, 12:30770 (R;US) 
Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 
Cast study presentation of the hourly electric load model, 
12:30798 (RA;US) 
COMMEND - the EPRI end-use planning system, 12:30794 
(RA;US) 
Commercial hourly end-use data, 12:30802 (RA;US) 
End-use forecasting models for the agricultural sector 
(RP2340-1), 12:30793 (RA;US) 
FORECAST MASTER, 12:30792 (RA;US) 
Hourly electric load model (RP1955): model overview and 
transfer, 12:30797 (RA;US) 
Hourly electric load model (HELM): utility case study, 
12:30799 (RA;US) 
INDEPTH summary and project overview, 12:30800 (RA;US) 
Market penetration model for on-site power generation 
(RP2045), 12:30791 (RA;US) 
REEPS overview and status, 12:30795 (RA;US) 





Forecasting 


Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 
Load Analysis 
Utility experiences in designing, implementing and marketing 
demand-side programs, 12:31016 (RA;US) 
Mathematical Models 


Energy use and conservation in the commercial sector 
(RP2152), 12:30790 (RA;US) 
Measuring Methods 
Experimental design for demand-side management projects, 
12:30788 (RA;US) 
Planning 


EPRI's demand-side planning program, 12:30785 (RA;US) 
Rate Structure 


Impact of rate structure on energy management programs, 
12:30789 (RA;US) 
Research Programs 
Implementation of demand-side programs: lessons of 
experience (RP2050-11), 12:30787 (RA;US) 
Socio-Economic Factors 


Attitude and image measurement for electric utility companies, 
12:30803 (RA;US) 
Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 
POWER DISTRIBUTION SYSTEMS 
Simulators 


Design concepts for simulators of EMP-induced surges in the 
electric power system, 12:31555 (BA;US) 
Surges 
Design concepts for simulators of EMP-induced surges in the 
electric power system, 12:31555 (BA;US) 
POWER GENERATION 
See also COGENERATION 
Energy Policy 
Relationship between coal and nuclear power for electricity 
production: a strategy for electricity production in France, 
12:30761 (BA;GB) 
Measuring Methods 
Accuracy of power curve measurements (Wind turbines), 
12:30434 (R;DK) 
Resource Potential 
Private-sector power generation in Pakistan: potential, 
impediments, and policy issues. Final report, 12:30806 
(R;US) 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

Valves 


Fretting resistance of different coating materials in high 
temperature, 12:30459 (R;FI;In Finnish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ARKANSAS-1 REACTOR 
BEAVER VALLEY-2 REACTOR 
BELLEFONTE-1 REACTOR 
BELLEFONTE-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BOHUNICE V-1 REACTOR 
BORSSELE REACTOR 
BUGEY-1 REACTOR 
BUGEY-2 REACTOR 
BUGEY-3 REACTOR 
BUGEY-4 REACTOR 
CHERNOBYLSK-4 REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 
HUMBOLDT BAY REACTOR 
KNK-2 REACTOR 
KOEBERG-I REACTOR 
KOEBERG-2 REACTOR 
LA SALLE COUNTY-2 REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
MONTICELLO REACTOR 
MUEHLEBERG REACTOR 
OCONEE-1 REACTOR 
OCONEE-3 REACTOR 
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RINGHALS-1 REACTOR 
RINGHALS-2 REACTOR 
RINGHALS-3 REACTOR 
RINGHALS-4 REACTOR 

SPACE POWER REACTORS 
SURRY-2 REACTOR 

THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TIHANGE REACTOR 

VANDELLOS REACTOR 

VHTR REACTOR 

WWER-3 REACTOR 

ZION-1 REACTOR 


Computerized Simulation 
Pair importance measures in systems analysis, 12:30641 
(BA;US) 
Construction 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Failure Mode Analysis 
Pair importance measures in systems analysis, 12:30641 
(BA;US) 
Fault Tree Analysis 
Comparison of methods applicable to evaluation of nuclear 
power plant technical specifications, 12:30636 (BA;US) 
Planning 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Reactor Accidents 
Comparison of methods applicable to evaluation of nuclear 
power plant technical specifications, 12:30636 (BA;US) 
Reactor Operation 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Reactor Safety 
Comparison of methods applicable to evaluation of nuclear 
power plant technical specifications, 12:30636 (BA;US) 
Pair importance measures in systems analysis, 12:30641 
(BA;US) 
Specifications 
Comparison of methods applicable to evaluation of nuclear 
power plant technical specifications, 12:30636 (BA;US) 
Pair importance measures in systems analysis, 12:30641 
(BA;US) 
Systems Analysis 
Pair importance measures in systems analysis, 12:30641 
(BA;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 


system for the transmission, transformation, or switching of 
electric energy. 


Thyristors 
Light-fired thyristor development: Final report, 12:30457 


See also MARX GENERATORS 
PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Power supply complex for the U-120 M cyclotron correction 
coils, 12:31523 (RA;SU;In Russian) 
Design 
A raster scanning power supply system for controlling 
relativistic heavy ion beams at the Bevalac Biomedical 
Facility, 12:31899 (R;US) 
Field Effect Transistors 
Final report: FET switch stage (High peak current, high 
average current FET switch stage for extractor power 
supplies), 12:31419 (R;US) 
Semiconductor Switches 
Final report: FET switch stage (High peak current, high 
average current FET switch stage for extractor power 
supplies), 12:31419 (R;US) 


Test results on dual resonant power supply with flat top and 
flat bottom current, 12:31533 (R;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also INTERCONNECTED POWER SYSTEMS 
RANKINE CYCLE POWER SYSTEMS 
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Optimization 
Customer outage costs in investment planning models for 
optimizing generation system expansion and reliability, 
12:30779 (RA;US) 
Outages 
New tool gauges customer view of reliability, 12:30784 


Computerized Simulation 

Methodology for the integration of hvdc links in large ac 
systems: Phase 2, Advanced concepts: Volume 4, Installation 
manual, 12:30476 (R;US) 

Methodology for the integration of hvdc links in large ac 
systems: Phase 2, Advanced concepts: Volume 2, User's 
manual, 12:30474 (R;US) 

Methodology for the integration of HVDC links in large ac 
systems: Phase 2, Advanced concepts: Volume 1, 
Mathematical models, computing methods, test results, and 
planning study procedures: Final report, 12:30477 (R;US) 

Methodology for the integration of HVdc links in large ac 
systems: Phase 2, Advanced concepts: Volume 3, 
Programmer's manual, 12:30475 (R;CA) 

POWER TRANSMISSION LINES 
Design 

Power transmission lines and birds (Norway), 12:32017 

(R;NO;In Norwegian) 
Electrical Insulation 

Review and evaluation of the Department of Energy's 
Research and Development Program for solid dielectric and 
synthetic laminar cable insulations, 1975-1985, 12:30480 
(R;US) 

Electrical Transients 

Excitation of transmission lines by distributed sources, 12:30481 
(R;US) 

Measurement and analysis of switching transients in gas- 
insulated transmission lines: Final report, 12:30479 (R;US) 

Energy Losses 

Energy losses in magnetically insulated transmission lines due 

to microparticles, 12:32381 (J;US) 
Environmental Impacts 

Power transmission lines and birds (Norway), 12:32017 

(R;NO;In Norwegian) 
Excitation 

Excitation of transmission lines by distributed sources, 12:30481 

(R;US) 
Gas-Insulated Cables 

Measurement and analysis of switching transients in gas- 

insulated transmission lines: Final report, 12:30479 (R;US) 
Research Programs 

Review and evaluation of the Department of Energy’s 
Research and Development Program for solid dielectric and 
synthetic laminar cable insulations, 1975-1985, 12:30480 
(R;US) 


Resonance Ionization Mass Spectroscopy 
Application of electron energy studies to resonance ionization 
mass spectrometry, 12:31230 (BA;US) 
PRASEODYMIUM COMPOUNDS 
Electronic Structure 
Electronic structure of organometallic complexes of the f 
elements - XI. Absorption spectrum and parameterization of 
the crystal field splitting pattern of a methyltetrahydrofuran 
adduct derived from tris(eta®-cyclopentadieny])- 
praseodymiura(III), 12:31294 (J;GB) 
PRESSURE DROP 
Calculation Methods 
Estimation of friction loss in granular bed filter under high 
temperature and high pressure, 12:29898 (R;JP;In Japanese) 
PRESSURE MEASUREMENT 
Fiber Optics 
A compensated vibrating optical fiber pressure measuring 
device, 12:31621 (P;US) 
PRESSURE VESSELS 
Arc Welding 
Automated welding stations for nuclear installation 
manufacture, 12:30527 (RA;CS;In Czech) 


Planning 


Deformation 
Design rules to prevent from elasto-plastic buckling, 12:30507 
(R;FR;In French) 
Embrittlement 
LWR [Light Water Reactor] Pressure Vessel Surveillance 
Dosimetry Improvement Program: 1986 annual report, 
October 1985-September 1986, 12:30489 (R;US) 
Evaluation 
Evaluation of reactor vessel beltline integrity following 
unanticipated operating events: Final report, 12:30582 
(R;US) 
ion 
Evaluation of reactor vessel beltline integrity following 
unanticipated operating events: Final report, 12:30582 
(R;US) 
Materials 
Filament reinforced CNG [compressed natural gas] cylinders, 
12:30114 (R;NZ) 
Surveillance 
LWR [Light Water Reactor] Pressure Vessel Surveillance 
Dosimetry Improvement Program: 1986 annual report, 
October 1985-September 1986, 12:30489 (R;US) 
PRESSURIZED WATER COOLED MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Prior to June 1979, CHARGES was used. 
See also TIME-OF-USE PRICING 
Forecasting 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
PRIMARY COOLANT CIRCUITS 
Reliability 
Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 
PRINTING AND PUBLISHING INDUSTRY 
Microprocessors 
Arming the Thomas Paines: Publications policy and desktop 
publishing, 12:32428 (R;US) 
PROBABILISTIC ESTIMATION 
Sampling 
A simple method for probability proportional to size (aps) 
sampling without replacement based on ranks, 12:32421 
(R;US) 
PROCESS CONTROL 
Energy Conservation 
Electrified industrial processes - new applications 1986, 
12:30998 (R;FI;In Finnish) 
Environmental Effects 
Electrified industrial processes - new applications 1986, 
12:30998 (R;FI;In Finnish) 
PROCESS HEAT 
Computerized Simulation 
Simultaneous optimization and heat integration with process 
simulators, 12:30990 (R;US) 
Energy Accounting 
Simultaneous optimization and heat integration with process 
simulators, 12:30990 (R;US) 
PROCESS SOLUTIONS 
Quantitative Chemical Analysis 
Thermometric titration of polysulfides, 12:31211 (J;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PRODUCTION REACTORS 
For the production of fissile materials only; see also 
IRRADIATION REACTORS. 
Construction 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Planning 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 





PRODUCTION REACTORS 
Reactor Operation 


Reactor Operation 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
PROGRAMMING LANGUAGES 
Automated problem mapping: the Crystal run-time system. 
Research report, 12:32404 (R;US) 
Performance Testing 
Optimization of nested SQL queries revisited, 12:32418 (R;US) 
PROJECTORS (SCANNING) 
See SCANNING MEASURING PROJECTORS 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Combustion 
Gaseous fuel premixed flames: development of OH and H 
radicals concentrations measurement by IR and EPR 
spectroscopic techniques, 12:31332 (R;FR;In French) 
Combustion Kinetics 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 
Precipitation 
Revised classical binary nucleation theory for aqueous alcohol 
and acetone vapors, 12:31252 (J;US) 
PROPANONE 
See ACETONE 
PROPULSION REACTORS 
See also SPACE PROPULSION REACTORS 
Construction 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Planning 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Reactor Operation 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
PROPULSION SYSTEMS 
Antiprotons 
Antimatter propulsion, status and prospects, 12:31339 (RA;US) 
Control S: 
Pulsed hydrojet, 12:31085 (P;US) 
Hydrostatics 
Pulsed hydrojet, 12:31085 (P;US) 
Jets 
Pulsed hydrojet, 12:31085 (P;US) 
Thermonuclear Reactions 
Antimatter propulsion, status and prospects, 12:31339 (RA;US) 
PROPYL ALCOHOLS 
See PROPANOLS 
PROPYL RADICALS 
Chemical Reaction Kinetics 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 


Development of luminescence procedures to evaluate 
permeation of multi-ring polyaromatic compounds through 
protective materials, 12:31271 (J;US) 

PROTECTIVE COATINGS 
Adhesion 

High temperature coating study to reduce contact stress 
damage of ceramics: Final report (ZrO2 coatings on SisNs 
and SiC against contact stress), 12:31131 (R;US) 

PROTEINS 


See also CHLOROPHYLL-BINDING PROTEINS 
GLUCOPROTEINS 
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LIPOPROTEINS 
PHYCOBILIPROTEINS 
RHODOPSIN 


Biochemical Reaction Kinetics 

Bacteriophage T4 gene 32 protein affinity column 
chromatography, 12:31833 (RA;US) 

Immune recognition of membranes, 12:31832 (RA;US) 

Biological Localization 

Temporal expression of Rous Sarcoma Virus in microinjected 

embryonic chick limbs, 12:31906 (RA;US) 
Biosynthesis 

Effect of inhibition of protein synthesis on the development of 
thermotolerance, 12:31984 (RA;US) 

Role of extracellular matrix and hormones in modulation of 
tissue specific function in COMMA-1-D, in a mouse 
mammary epithelial cell line, 12:31837 (RA;US) 

Fractionation 

Fractionation of DNA metabolic proteins of Saccharomyces 
cerevisiae by DNA cellulose chromatography: SSB-1, SS- 
DNA dependent ATPase, DNA polymerase, DNA primase, 
topoisomerase I, and resolvase, 12:31834 (RA;US) 

Radioreceptor Assay 

Rapid and efficient purification of plasma membrane from 
cultured cells: characterization of epidermal growth factor 
binding, 12:31900 (J;US) 

Structural Chemical Analysis 
Structural analysis of PhoE porin, an outer membrane protein 
from Escherchia coli, 12:31831 (RA;US) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTO-CLEO STELLARATORS 
ECR Heating 

Electron-cyclotron resonance preionization and heating in the 

Proto-cleo torsatron, 12:32342 (D;US) 
PROTON BEAMS 
Beam Production 

Polarized ion source for the U-120 M cyclotron, 12:31518 

(RA;SU;In Russian) 
Particle Losses 
Simulation of beam loss in the Los Alamos proton storage ring, 
12:31565 (R;US) 
Therapeutic Uses 
Carbon proton beam comparisons, 12:31894 (RA;US) 
PROTON REACTIONS 
Capture 

Nuclear structure dependence of the (p,7ri) reaction, 12:32257 
(J;US) 

Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 

Elastic Scattering 

Polarized proton scattering from /sup 116,120,124/Sn at 16 

MeV, 12:32223 (J;US) 
Inelastic Scattering 

Enhancement of the relative (AS = 1)/(AS = 0) response of 
/sup 40/Ca at high excitation energies, 12:32213 (J;US) 

Isoscalar spin-spin interaction within the quasiparticle-phonon 
nuclear model, 12:32247 (R;SU) 

Polarized proton scattering from /sup 116,120,124/Sn at 16 
MeV, 12:32223 (J;US) 

Spin transfer measurements in the /sup 51/V(p vector,p 
vector’)/sup 51/V/sup */ reaction in the M1 region, 
12:32215 (J;NL) 

PROTON-ANTIPROTON INTERACTIONS 
Collider physics: A theorist’s view, 12:32154 (R;US) 
Elastic Scattering 

Analysis of data on p anti p scattering at high energies in the 

Glauber-Sitenko theory, 12:32176 (R;SU;In Russian) 
Pair Production 

Investigation of correlations between secondary hadron 
transverse momenta in anti pp interactions at 32 GeV/c, 
12:32156 (R;SU;In Russian) 

Particle Production 

First results on inclusive 7°,eta and y production from anti pp 
collisions at Vs = 24.3 GeV from UA6 experiment, 
12:32153 (R;US) 

Reviews 
Experiments beyond the standard model, 12:32170 (BA;US) 
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PROTON-DEUTERON INTERACTIONS 
Boson-Exchange Models 
Study of the coherent production of 7 and eta mesons at large 
transfer in proton-deutron collisions, 12:32202 (R;FR;In 
French) 
Particle Production 
Study of the coherent production of 7 and eta mesons at large 
transfer in proton-deutron collisions, 12:32202 (R;FR;In 
French) 
PROTON-PROTON INTERACTIONS 
Coherent Production 
Study on the coherent pion production by nucleus-nucleus 
collision, 12:32242 (R;DE;In German) 
Reviews 
Experiments beyond the standard model, 12:32170 (BA;US) 
PRR-1 REACTOR 
Conversion 
Research reactor utilization in chemistry programmes, 12:30562 
(R;MY) 
PSYCHOSES 
See MENTAL DISORDERS 
PUBLIC BUILDINGS 
Demonstration Programs 
Energy performance contracting for Minnesota local 
governments: Final report, 12:30945 (R;US) 
Performance contracting of energy efficiency building 
improvements in Minnesota local governments 
demonstration project, 12:30944 (R;US) 
Energy Conservation 
Energy consumption control of heating systems in office 
blocks. Principles and methods for measurement, control, 
and recording instruments. Some practical experiences, 
12:30951 (R;NO;In Norwegian) 
Experiences from glass coverings in Trondheim (Norway), 
12:30972 (R;NO;In Norwegian) 
Energy Consumption 
Development of creative approaches to managing peak 
demand, 12:30837 (R;US) 
Energy Efficiency 
Energy performance contracting for Minnesota local 
governments: Final report, 12:30945 (R;US) 
Performance contracting of energy efficiency building 
improvements in Minnesota local governments 
demonstration project, 12:30944 (R;US) 
Passive Solar Heating Systems 
Experiences from glass coverings in Trondheim (Norway), 
12:30972 (R;NO;In Norwegian) 
Peak Load 
Development of creative approaches to managing peak 
demand, 12:30837 (R;US) 
Thermal Comfort 
Energy consumption control of heating systems in office 
blocks. Principles and methods for measurement, control, 
and recording instruments. Some practical experiences, 
12:30951 (R;NO;In Norwegian) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSE AMPLIFIERS 


Amplifier-limiter of nanosecond range, 12:31576 (R;SU;In 
Russian) 
PULSE CIRCUITS 
See also TRIGGER CIRCUITS 
Computerized Simulation 
A comparison of energy transport measurements and computer 
simulations in a single module prototype for PBFA II, 
12:31545 (BA;US) 
Design 
Engineering design for the PBFA-II pulse forming section, 
12:31549 (BA;US) 
PULSE COMBUSTORS 


Fine particle coal as a source of energy in small-user 
i applications: Final annual report, March 1, 1986-February 
i 28, 1987, 12:30017 (R;US) 





PUSPATI TRIGA REACTOR 
Reactor Noise 


Economic Analysis 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Marketing Research 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Performance Testing 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Computerized Simulation 
Pulsed power applications of the plasma erosion opening 
switch, 12:31439 (BA;US) 
SCREAMER - A single-line pulsed-power design tool, 
12:31563 (BA;US) 
System expectations for Pioneer I foil implosion experiments, 
12:31435 (BA;US) 
Design 
Design of foil implosion system for Pioneer I experiments, 
12:31434 (BA;US) 
Implosions 
Design of foil implosion system for Pioneer I experiments, 
12:31434 (BA;US) 
Diagnostics for Pioneer I imploding plasma experiments, 
12:31433 (BA;US) 
System expectations for Pioneer I foil implosion experiments, 
12:31435 (BA;US) 
Plasma Switches 
Design of foil implosion system for Pioneer I experiments, 
12:31434 (BA;US) 
Pulsed power applications of the plasma erosion opening 
switch, 12:31439 (BA;US) 
System expectations for Pioneer I foil implosion experiments, 
12:31435 (BA;US) 
Systems Analysis 
System expectations for Pioneer I foil implosion experiments, 
12:31435 (BA;US) 
PULSTAR-BUFFALO REACTOR 
Neutron Dosimetry 
Evaluation of neutron exposure conditions for the Buffalo 
Reactor, 12:30667 (BA;NL) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
Combustion Kinetics 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Design 
Safety of the use of coal products. Part 1. Literature study and 
data acquisition, 12:30009 (R;FI;In Finnish) 
Storage Facilities 
Safety of the use of coal products. Part 1. Literature study and 
data acquisition, 12:30009 (R;FI;In Finnish) 
PUMPS 
See also CENTRIFUGAL PUMPS 
WATER PUMPS 
Performance Testing 
Cost and performance data on diesel engine generators and 
pumps, 12:30462 (R;US) 
PUSPATI 
Irradiation Plants 
UTN’s gamma irradiation facility: design and concept, 
12:30253 (RA;MY) 
Radioisotopes 
Radioisotope distribution centre of the Nuclear Energy Unit, 
12:30251 (RA;MY) 
Reactor Noise 
Current development in data acquision and processing system 
for reactor noise analysis in PUSPATI, 12:30520 (R;MY) 
PUSPATI TRIGA REACTOR 
See RTP REACTOR 





PWR TYPE REACTORS 
Auxiliary Water Systems 


PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
BEAVER VALLEY-2 REACTOR 
BELLEFONTE-! REACTOR 
BELLEFONTE-2 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BOHUNICE V-1 REACTOR 
BORSSELE REACTOR 
BUGEY-2 REACTOR 
BUGEY-3 REACTOR 
BUGEY-4 REACTOR 
DUKOVANY V-2 REACTOR 
KOEBERG-1 REACTOR 
KOEBERG-2 REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
OCONEE-1 REACTOR 
OCONEE-3 REACTOR 
RINGHALS-2 REACTOR 
RINGHALS-3 REACTOR 
RINGHALS-4 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TIHANGE REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
Auxiliary Water Systems 
Effectiveness of auxiliary spray in a pressurizer scaled from a 
pressurized water reactor, 12:30634 (BA;US) 
Containment 
Melt expulsion and direct containment heating in realistic plant 
geometries, 12:30631 (BA;US) 
Containment Buildings 
The testing of a 1:6-scale reinforced-concrete containment 
building, 12:30616 (R;US) 
Fuel Assemblies 
ARMP-02 documentation: Part 2, Chapter 6: CPM-2 computer 
code manual: Volume 2, User’s manual, 12:30490 (R;US) 
Hydraulics 
Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 12:30630 (BA;US) 
Melt expulsion and direct containment heating in realistic plant 
geometries, 12:30631 (BA;US) 
In-Service Inspection 
Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 
Loss of Coolant 
An analysis of the semiscale MOD-2C S-NH-3 test using the 
TRAC-PF1 computer program, 12:30614 (R;US) 
Implementation of reactor safety analysis code CATHARE 
and its use on FACOM M-380, 12:30602 (R;JP) 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 
Meltdown 
Behavior of a corium jet in high pressure melt ejection from a 
reactor pressure vessel, 12:30630 (BA;US) 
Melt expulsion and direct containment heating in realistic plant 
geometries, 12:30631 (BA;US) 
Neutron Dosimetry 
Calculation of the neutron source distribution in the VENUS 
PWR mockup experiment, 12:30670 (BA;NL) 
Recent progress and developments in LWR-PV calculational 
methodology, 12:30668 (BA;NL) 
Unfolded ANO-1 fluxes using the LEPRICON methodology, 
12:30671 (BA;NL) 


Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 
Pressure Control 
Effectiveness of auxiliary spray in a pressurizer scaled from a 
pressurized water reactor, 12:30634 (BA;US) 
Pressure Vessels 
Evaluation of reactor vessel beltline integrity following 
unanticipated operating events: Final report, 12:30582 
(R;US) 
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Primary Coolant Circuits 

Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 

Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 

R Codes 

Effectiveness of auxiliary spray in a pressurizer scaled from a 

pressurized water reactor, 12:30634 (BA;US) 
Reactor Accidents 

Effectiveness of auxiliary spray in a pressurizer scaled from a 

pressurized water reactor, 12:30634 (BA;US) 
Reactor Cooling Systems 

Instrument accuracy in reactor vessel inventory tracking 
systems, 12:30663 (BA;US) 

Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 

Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 

Reactor Core Restraints 
Probabilistic risk assessment: Number 219, 12:30573 (R;US) 
Reactor Operation 

Closeout of IE Bulletin 83-04: Failure of the undervoltage trip 

function of reactor trip breakers, 12:30612 (R;US) 
Reactor Protection Systems 

Closeout of IE Bulletin 83-01: Failure of reactor trip breakers 
(Westinghouse DB-50) to open on automatic trip signal, 
12:30611 (R;US) 

Closeout of IE Bulletin 83-04: Failure of the undervoltage trip 
function of reactor trip breakers, 12:30612 (R;US) 

Reactor Safety 

A compilation of reports of the Advisory Committee on 
Reactor Safeguards: 1986 annual, 12:30607 (R;US) 

Water retention in primary coolant systems of PWRs during 
severe accidents: Final report, 12:30581 (R;US) 

RHR Systems 

Shutdown decay heat removal analysis of a Westinghouse 2- 

loop pressurized water reactor: Case study, 12:30500 (R;US) 
Risk Assessment 

An approach to the quantification of seismic margins in nuclear 
power plants: A status summary of the NRC expert panel 
progress, 12:30652 (BA;US) 

Probabilistic risk assessment: Number 219, 12:30573 (R;US) 

Safety Engineering 

An approach to the quantification of seismic margins in nuclear 
power plants: A status summary of the NRC expert panel 
progress, 12:30652 (BA;US) 

Secondary Coolant Circuits 

Laboratory and plant investigations on decomposition products 
of morpholine in the secondary system of French PWR, 
12:30492 (R;FR) 

Seismic Effects 

An approach to the quantification of seismic margins in nuclear 
power plants: A status summary of the NRC expert panel 
progress, 12:30652 (BA;US) 

Specifications 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Construction and 
operation, 12:30502 (R;DD;In German) 

Steam Generators 

Steam generator cold leg thinning in operating plants: Final 

report, 12:30493 (R;US) 
Test Facilities 

Integral facility scaling and data relation methods: Final report, 

12:30583 (R;US) 
Welded Joints 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Performance of 
welded joints and build-up welds, 12:30503 (R;DD;In 
German) 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Testing of 
welded joints and build-up welds, 12:30504 (R;DD;In 
German) 
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PYRENE 
Chemical Preparation 
Synthesis and reactivity of [(eta®-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Reactions 
Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 
Chemical Shift 
Carbon-13 chemical shielding tensors in polycyclic aromatic 
compounds. 1. single-crystal study of pyrene, 12:31261 
(J;US) 
PYRIDINES 


See also BIPYRIDINES 
PYRIDINIUM COMPOUNDS 
QUINOLINES 


Luminescence 
Multiphoton-induced picosecond photophysics of 
chromium(III)-polypyridyl complexes, 12:31314 (J;US) 
Photochemical Reactions 
Multiphoton-induced picosecond photophysics of 
chromium(III)-polypyridyl complexes, 12:31314 (J;US) 
Ph 
Influence of magnetic fields on photochemical reactivity of 
coordination complexes: photophysics and photochemistry of 
chromium(III) polypyridine and hexacyanocobaltate(III) 
complexes, 12:31317 (J;US) 
Photolysis 
Direct observation of metal-to-ligand charge-transfer (MLCT) 
excited states of pentaammineruthenium(II) complexes, 
12:31305 (J;US) 
PYRIDINIUM COMPOUNDS 
Crystal-Phase Transformations 
Neutron scattering study of phase transitions in pyridium salts: 
(CsHsNH)* I-, (CsHsNH)* Br~ and (C;HsNH)* (BF), 
12:32293 (R;SU;In Russian) 
PYRITE 
Removal 
Use of x-ray computed tomography to examine microbial 
desulfurization of lump coal, 12:29926 (J;US) 
PYRITES 
See PYRITE 
PYROCARBON 
See PYROLYTIC CARBON 
PYROLYSIS 
Reaction Heat 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
PYROLYSIS PRODUCTS 
See also CHARS 
Chemical Analysis 
Molecular characterization of the pyrolysis of biomass. 1. 
Fundamentals, 12:30268 (J;US) 
PYROLYTIC CARBON 
Surface Properties 
The surface topography of pyrolitic carbons and of Au thin 
films by scanning tunneling microscopy: Grain boundaries 
and surface defects, 12:31113 (R;US) 
PYROTECHNIC DEVICES 
Ignition 
A model for calculating the threshold for shock initiation of 
pyrotechnics and explosives, 12:31626 (R;US) 
Monitoring 
Lithium niobate explosion monitor, 12:31620 (P;US) 


e 


Q-SWITCHING 
Josephson Junctions 
Josephson junction Q-spoiler, 12:31431 (P;US) 


QUALITY ASSURANCE 
Data Analysis 
Quality assurance trending analysis: Session D, Quality 
assurance applications, 12:32445 (R;US) 
Documentation 
Quality assurance trending analysis: Session D, Quality 
assurance applications, 12:32445 (R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
Automation 
Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 
QUANTUM CHROMODYNAMICS 
Dynamics 
Difference equations and conservation laws, 12:32313 (J;US) 
Electromagnetic Form Factors 
Perturbative QCD and electromagnetic form factors, 12:32184 
(R;US) 
Perturbation Theory 
Perturbative QCD and electromagnetic form factors, 12:32184 
(R;US) 
QUANTUM ELECTRODYNAMICS 
Dynamics 
Difference equations and conservation laws, 12:32313 (J;US) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 


QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 


Conformal Groups 
Functional representation for the isometries of de sitter space, 
12:32194 (J;US) 
Dynamics 
Difference equations and conservation laws, 12:32313 (J;US) 
Feynman Path Integral 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
Gravitation 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Nuclear Models 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
Nuclear Structure 
Stochastic evaluation of path integrals in nuclear many-particle 
systems, 12:32263 (BA;US) 
Renormalization 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Schroedinger Picture 
Functional representation for the isometries of de sitter space, 
12:32194 (J;US) 
Supersymmetry 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
QUANTUM GRAVITY 
Gauge Invariance 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
String Models 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 
Supersymmetry 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 





QUANTUM GRAVITY 
Yang-Mills Theory 


Yang-Mills Theory 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
QUANTUM MECHANICS 
Dynamics 
Difference equations and conservation laws, 12:32313 (J;US) 
QUARK CO 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Magnetic Susceptibility 
Electric and magnetic properties of hot gluons, 12:32192 (J;US) 
Particle Identification 
K* and K™ slope parameters as a signature for deconfinement 
at finite baryon density, 12:32178 (J;US) 
Permittivity 
Electric and magnetic properties of hot gluons, 12:32192 (J;US) 
Phase Transformations 
Quark matter, 12:32238 (RA;FR;In French) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUEZON PHILIPPINE REACTOR 
See PRR-1 REACTOR 
QUINOLINES 
Thermodynamic Properties 
Thermodynamics of molecular interactions in model coal 
liquids. 1. AG®, AH®, and AS° values for the interactions 
among m-cresol, quinoline, and aniline in decane at 25 C, 
12:29959 (J;US) 
QUINONES 
Synthesis 
Friedel Craft's synthesis and characterization of some acene 
quinone compounds, 12:31243 (R;US) 


RABBITS 
Positron Computed Tomography 
Gallium-68 labeled platelets and positron emission tomography 
for detecting vascular lesions, 12:31888 (RA;US) 
RADIATION ACCIDENTS 
Emergency Plans 
Guidelines for mutual emergency assistance arrangements in 
connection with a nuclear accident or radiological 
emergency, 12:30590 (R;XA) 
International Agreements 
Convention on early notification of a nuclear accident, 
12:30724 (R;XA) 
Convention on assistance in the case of a nuclear accident or 
radiological emergency, 12:30725 (R;XA) 
Radiation Doses 
Morbidity and mortality risk estimators for quantal effects of 
large radiation doses, 12:31975 (BA;US) 
Risk Assessment 
Morbidity and mortality risk estimators for quantal effects of 
large radiation doses, 12:31975 (BA;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
COMPTON DIODE DETECTORS 


DIELECTRIC TRACK DETECTORS 
IONIZATION CHAMBERS 
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POSITION SENSITIVE DETECTORS 
RADIOMETERS 

SCINTILLATION COUNTERS 
SHOWER COUNTERS 


Data Acquisition 
Initial testing of a neutron activation analysis system by 
analysing standard reference materials, 12:31194 (R;MY) 
Data Processing 
Initial testing of a neutron activation analysis system by 
analysing standard reference materials, 12:31194 (R;MY) 
Design 
EOS: A time projection chamber for the study of nucleus- 
nucleus collisions at the Bevalac, 12:31583 (R;US) 
Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Energy Resolution 
Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
Particle Discrimination 
Dwarf Ball: a 42 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
Performance 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Scintillation Counters 
Dwarf Ball: a 47 light-charged particle multidetector system 
for heavy-ion reaction mechanisms and spectroscopy, 
12:31590 (BA;US) 
Transformers 
Transformer coupling between a particle detector and 
preamplifier. Part 1. Ringing transformer, 12:31575 (R;SU;In 
Russian) 
RADIATION DOSE DISTRIBUTIONS 
Dosimetry 
Dosimetry in process control, 12:30254 (RA;MY) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Calculation Methods 
Estimating collective dose in nuclear facilities, with emphasis 
on the design process, 12:31920 (R;US) 
Simulation 
Milk production and distribution in nine western states in the 
1950s, 12:31952 (R;US) 
Time Dependence 
Residual confounding in follow-up studies with time dependent 
doses, 12:31954 (J;US) 
Tissues 
Method determining the mean tissue doses of patients in 
biomedical radiography and their application in the practice 
of radiation protection, 12:32285 (RA;DD;In Russian) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also CHEMICAL RADIATION EFFECTS 
Organic Polymers 
Radiation effects - stability and instability of materials, 
12:30255 (RA;MY) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 


See CHEMICAL RADIATION EFFECTS 
POLYMERIZATION 


RADIATION HAZARDS 
Shielding 
Radiation-shielding requirements on long-duration space 
missions, 12:32267 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Biological Effects 
Thromboxane-mediated injury following radiation. Annual 
report, 1 September 1984-31 August 1985, 12:31916 (R;US) 
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RADIATION MONITORING 
See also PERSONNEL MONITORING 
Environment 
Radiological monitoring related to the operation of 
PUSPATI's Triga Reactor, 12:32272 (R;MY) 
Reactor Sites 
Radiological monitoring related to the operation of 
PUSPATI's Triga Reactor, 12:32272 (R;MY) 
RADIATION PROTECTION 
Dosemeters 
Requirements of dosemeters for radiation protection, 12:32278 
(RA;MY;In Malay) 
Meetings 
Final conference on scientific-technological cooperation in the 
field of radiation protection between the MoH of the USSR 
and the SAAS of the GDR from 1981 to 1985. Part 1, 
12:32287 (R;DE;In several languages) 
Standardized Terminology 
Collaboration of the CMEA countries concerning the 
treatment of radiation protection terminology, 12:32444 
(RA;DD;In Russian) 
Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30617 (R;DD;In German) 
Standards 
Nonreactor nuclear facilities: Standards and criteria guide, 
12:32271 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATIONS 


See also IONIZING RADIATIONS 
SOLAR RADIATION 


Biological Effects 
Residual confounding in follow-up studies with time dependent 
doses, 12:31954 (J;US) 
Health Hazards 
Residual confounding in follow-up studies with time dependent 


doses, 12:31954 (J;US) 
RADICALS 
Not to be used for compound descriptions. 
See also HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Studies of combustion kinetics and mechanisms: Final report, 
June 1, 1984 to May 31, 1987, 12:31331 (R;US) 
Chemical Reactions 
Photoamidation of higher terminal olefins: reactor design 
considerations, 12:31302 (R;GB) 
RADIO NOISE 
Filtration 
AVHRR channel 3 noise analysis and filtering for earth 
surface parameters retrieval, 12:32027 (RA;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE GASEOUS WASTES 


See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Relationship between reaction layer thickness and leach rate 
for nuclear waste glasses, 12:30185 (J;US) 
Self-radiation damage in actinide host phases of nuclear waste 
forms, 12:30184 (J;US) 
Backfilling 
Performance of concrete backfilling materials for shafts and 
tunnels in rock formations. Volume 1: concrete selection and 
properties, 12:31157 (R;FR) 
Geologic Formations 
Natural analogue working group, 12:30148 (R;FR;In French 
and English) 
Marine Disposal 
Subseabed Disposal Project annual report, FY85 to termination 
of project: Physical Oceanography and Water Column 
Geochemistry Studies, October 1984 through May 1986, 
12:30177 (R;US) 
Minimization 
First wall/blanket/magnet activation: status and implications, 
12:32385 (BA;US) 


RADIOACTIVE WASTE FACILITIES 
Monitoring 


Processing and waste disposal of fusion blanket systems, 

12:32386 (BA;US) 
Remedial Action 

Chiorinated solvent releases to M-Area process sewers, 

12:31762 (R;US) 
Rock Mechanics 

Modification of rock mass permeability in the zone 
surrounding a shaft in fractured, welded tuff, 12:30178 
(R;US) 

Site Selection 

2. Report: 1 January 1984 - 31 December 1984, 12:30516 
(R;ZA;In Afrikaans) 

Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 

Specifications 

Critical parameters for a high-level waste repository: Volume 

2, Tuff, 12:30166 (R;US) 
Underground Disposal 

Actinide solubilities and speciation in a repository 
environment, 12:31812 (R;CH) 

Analysis of pressure and flow data from the long-term 
monitoring tool in Boettstein borehole, 12:30158 (R;CH) 

Analytical overview of the consequences of microbial activity 
in a Swiss HLW repository, 12:30159 (R;CH) 

Biosphere modelling for a HLW repository scenario and 
parameter variations, 12:31770 (R;CH) 

Decompressed zones surrounding tunnels and caverns in the 
Valanginien marl of the Oberbauenstock, 12:30156 (R;CH;In 
German) 

Eastern Jura: relations between thin-skinned and basement 
tectonics, local and regional, 12:30162 (R;CH) 

Field methods for ground-water sampling from deep boreholes 
and for hydrochemical monitoring of borehole rinsing, 
12:31810 (R;CH;In German) 

Final report of the buffer mass test. Volume III: chemical and 
physical stability of the buffer materials, 12:30163 (R;CH) 

Geophysical data: Text volume. Exploratory boreholes 
Weiach, Riniken, Schafisheim, Kaisten, Leuggern, 12:30161 
(R;CH;In German) 

Grimsel test site. Overview and test programs, 12:30160 
(R;CH) 

Hydrogeological and hydrogeochemical investigations in 
boreholes. Final report, 12:31814 (R;CH) 

Inventory of chemically toxic substances in final repositories 
for radioactive wastes and their release in the the 
environment, 12:31749 (R;CH;In German) 

Long-term observation of deep groundwaters. Exploratory 
boreholes Boettstein, Schafisheim, Weiach, Kaisten, Riniken, 
12:31811 (R;CH;In German) 

Nuclide release from the near-field of a L/ILW repository, 
12:31769 (R;CH) 

Overview of the programme forseen for the potential site 
Oberbauenstock (Community Bauen UR). Investigations of 
site suitability for the final disposal of low- and intermediate- 
level radioactive wastes, 12:30164 (R;CH;In German) 

Radionuclide sorption on carbonate - clayish rock, 12:31767 
(R;CH) 

Radionuclide sorption on concrete, 12:31768 (R;CH) 

Rock laboratory Grimsel: Frame programme and status report, 
12:30157 (R;CH;In German) 

Simulations of water and solute movement in the buried waste 
repository at Vaalputs, 12:31815 (R;ZA) 

Swelling thermodynamics of the systems water-bentonite, 
water-metabentonite and water-illite, 12:30165 (R;CH;In 
French) 

TROUGH - 1 D. A one-dimensional computer code for 
calculation of radionuclide transport in groundwater, 
12:31813 (R;CH) 

RADIOACTIVE WASTE FACILITIES 
Monitoring 

Colonie Interim Storage Site: Annual site environmental 
report, Colonie, New York, Calendar year 1986: Formerly 
Utilized Sites Remedial Action Program (FUSRAP), 
12:30144 (R;US) 





RADIOACTIVE WASTE FACILITIES 
Remedial Action 


Remedial Action 

Colonie Interim Storage Site: Annual site environmental 
report, Colonie, New York, Calendar year 1986: Formerly 
Utilized Sites Remedial Action Program (FUSRAP), 
12:30144 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
Meetings 

Scientific basis for Nuclear Waste Management X: Materials 
research society symposia proceedings, Volume 84, 12:30180 
(B;US) 

Research Programs 
Earth sciences: Annual report 1985, 12:30179 (R;US) 
RADIOACTIVE WASTE PROCESSING 
Ton Exchange 

Nymphea concept: a new way for using ion exchange in the 
decontamination of radioactive liquid wastes with low salt 
content, 12:30136 (R;FR) 

Radioactive Effluents 
Capture of krypton by cryogenic distillation, 12:30150 (R;FR) 
Solidification 

Self-radiation damage in actinide host phases of nuclear waste 
forms, 12:30184 (J;US) 

Weldon Spring, Missouri, Raffinate Pits 1, 2, 3, and 4: 
Preliminary grout development screening studies for in situ 
waste immobilization, 12:30168 (R;US) 

Vitrification 

Effect of high surface area to solution volume ratios on waste 
glass leaching, 12:30181 (J;US) 

Leaching behavior of simulated high-level waste glass in 
flowing water, 12:30154 (R;JP;In Japanese) 

Relationship between reaction layer thickness and leach rate 
for nuclear waste glasses, 12:30185 (J;US) 

WIPP/SRL in situ testing program: An April 1987 update, 
12:30145 (R;US) 

RADIOACTIVE WASTE STORAGE 
Heat Transfer 

Analytical methods of heat transfer compared with numerical 
methods as related to nuclear waste repositories, 12:30183 
(D;US) 

Thermal analysis of the WIPP in situ Room Al DHLW 
package experiments, 12:30173 (R;US) 

Simulation 

Thermal analysis of the WIPP in situ Room Ai DHLW 

package experiments, 12:30173 (R;US) 
Site Selection 

Nevada Nuclear Waste Storage Investigations Project: Unit 
evaluation at Yucca Mountain, Nevada Test Site: Near-field 
thermal and mechanical calculations using the SANDIA- 
ADINA code, 12:30170 (R;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 


INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Emplacement 
WIPP/SRL in situ testing program: An April 1987 update, 
12:30145 (R;US) 
P 
WIPP/SRL in situ testing program: An April 1987 update, 
12:30145 (R;US) 
Simulation 
WIPP/SRL in situ testing program: An April 1987 update, 
12:30145 (R;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
Data Compilation 
Reduced activation materials, 12:32349 (RA;US) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIODISINFESTATION 
Feasibility Studies 
Feasibility of irradiating Washington fruits and vegetables for 
Asian export markets, 12:31910 (R;US) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
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RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOINDUCED REACTIONS 
See CHEMICAL RADIATION EFFECTS 
RADIOISOTOPE HEAT SOURCES 
Research Programs 
Government research and development summaries: Nuclear, 
Te, Ti Project Briefs. Monthly report, 12:30732 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-RICH ISOTOPES 
Isotope Production 
Radioisotope production using U-120 cyclotron, Central 
Institute for Nuclear Research, Rossendorf (DDR) 
(Radioisotopes: /sup 67/Ga, /sup 85/Sr, /sup 111/In, /sup 
81/Rb, /sup 211/At, /sup 123/1, /sup 18/F, /sup 8(sup 
1)m/Kr), 12:30248 (RA;SU;In Russian) 
Radioisotope production and distribution in Australia, 12:30250 
(RA;MY) 
Radionuclide production for medical purposes using U-120 M 
cyclotron (Radioisotopes: /sup 67/Ga, /sup 111/In, /sup 
123/1, /sup 201/T1), 12:30249 (RA;SU;In Russian) 
Production 
Radioisotope production at PUSPATI - five year programme, 
12:30246 (R;MY) 
Radioisotope distribution centre of the Nuclear Energy Unit, 
12:30251 (RA;MY) 
PUSPATI 
Radioisotope production at PUSPATI - five year programme, 
12:30246 (R;MY) 
Sales 
Radioisotope distribution centre of the Nuclear Energy Unit, 
12:30251 (RA;MY) 
RADIOLOGICAL PERSONNEL 
Medical Surveillance 
Evaluation of the state of health of radiological personnel by 
medical surveillance, 12:32284 (RA;DD;In Russian) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
Comparative Evaluations 
Comparative field study of spectroradiometers and radiometers 
as used in geologic mapping of a porphyry copper at 
Yerington, Nevada, 12:32030 (RA;US) 
Radio Noise 
AVHRR channel 3 noise analysis and filtering for earth 
surface parameters retrieval, 12:32027 (RA;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
In environment. 
Mathematical Models 
Biosphere modelling for a HLW repository scenario and 
parameter variations, 12:31770 (R;CH) 
Nuclide release from the near-field of a L/ILW repository, 
12:31769 (R;CH) 
T Codes 
TROUGH - 1 D. A one-dimensional computer code for 
calculation of radionuclide transport in groundwater, 
12:31813 (R;CH) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Radioisotope production for medical and non-medical 
application at the Nuclear Energy Unit (UTN), 12:31322 
(RA;MY) 
Chemical Preparation 
Development of radionuclides and radiopharmaceuticals for 
emission computed tomography, 12:31321 (RA;US) 
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Evaluation 
Evaluation and use of iodine-122 brain blood flow 
radiopharmaceuticals, 12:31923 (RA;US) 
Production 
Radioisotope production using U-120 cyclotron, Central 
Institute for Nuclear Research, Rossendorf (DDR) 
(Radioisotopes: /sup 67/Ga, /sup 85/Sr, /sup 111/In, /sup 
81/Rb, /sup 211/At, /sup 123/1, /sup 18/F, /sup 8(sup 
1)m/Kr), 12:30248 (RA;SU;In Russian) 
Radioisotope production and distribution in Australia, 12:30250 
Seminar on production and distribution of radioisotopes for 
Malaysian users, 12:31324 (R;MY) 
Quality Control 
Intergrated approach to quality control procedures of 
radioisotopes and radiopharmaceuticals, 12:31323 (RA;MY) 
Tissue Distribution 
Radiation dose estimates for a new myocardial perfusion agent: 
(E-1-[/sup 123/I]lodo-1-Penten-5-yl)triphenylphosphonium 
iodide, 12:31980 (J;US) 
Uptake 
Alpha radiation: Particle distribution as an important factor in 
determining biological effectiveness, 12:31979 (BA;US) 
Radiation dose estimates for a new myocardial perfusion agent: 
(E-1-[/sup 123/T]Iodo-1-Penten-5-yl)triphenylphosphonium 
iodide, 12:31980 (J;US) 
RADIOPOLYMERIZATION 


See CHEMICAL RADIATION EFFECTS 
POLYMERIZATION 


RADIOPROTECTIVE SUBSTANCES 
Development of central nervous system radioprotectors. 
Annual report, August 1, 1983-February 29, 1984, 12:31918 
(R;US) 
Development of central nervous system radioprotectors. 
Annual report, 1 May-30 April 1982, 12:31919 (R;US) 
Chemical Properties 
Development of central nervous system radioprotectors. 
Annual report, 1 August-31 July 1982, 12:31917 (R;US) 
RADIOSENSITIZERS 
See also MISONIDAZOLE 
Biochemical Reaction Kinetics 
Effect of misonidazole on formation of thymine damage by 
/sup 60/Co gamma rays, 12:31969 (BA;US) 
Efficiency 
Effect of misonidazole on formation of thymine damage by 
/sup 60/Co gamma rays, 12:31969 (BA;US) 
SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
Heavy Ion Accelerators 
A raster scanning power supply system for controlling 
relativistic heavy ion beams at the Bevalac Biomedical 
Facility, 12:31899 (R;US) 
Ion Beams 
SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 
Optimization 
Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 
Research Programs 
Heavy charged particle radiotherapy trial, 12:31895 (RA;US) 
Side Effects 
Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 
Estimating radiation therapy complication probabilities, 
12:31896 (RA;US) 
Heavy charged particle radiotherapy trial, 12:31895 (RA;US) 
Thermoluminescent Dosimetry 
Selected radiation physical studies in the field of radiotherapy 
with fast electrons and Co-60 gamma radiation, 12:31921 
(R;DE;GE) 
RADIOWAVE RADIATION 
See also RADIO NOISE 


RARE EARTH NUCLEI! 
Physical Properties 


SOLAR RADIO BURSTS 
Health Hazards 
Investigation of radiofrequency radiation levels at the US 
Forest Service Mt. Elden lookout tower, Flagstaff, Arizona, 
May 1, 1986, 12:32018 (R;US) 
RADIUM 226 
Radioecological Concentration 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
RADIUM 228 
Radioecological Concentration 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
RADON 
Concentration Ratio 
BPA radon field monitoring study, 12:31690 (RA;US) 
Radioecological Concentration 
Use of vehicle-mounted radiological equipment in the diagnosis 
of houses with elevated levels of radon and its short-lived 
progeny, 12:31689 (R;US) 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
RADON 222 
Radioecological Concentration 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
RADURIZATION 
IAEA Agreements 
Text of the Agreement of 23 May 1980 establishing the Asian 
regional co-operative project on food irradiation, 12:31909 
(R;XA) 
RAILGUN ACCELERATORS 
Magnetic Circuits 
Resonant rail gun concept, 12:31436 (BA;US) 
Operation 
High pressure acceleration of an arc-driven metal slug in a 
railgun, 12:31438 (BA;US) 
Power Supplies 
Railgun power supply system utilizing traction motors and 
vacuum interrupters, 12:31437 (BA;US) 
Pressure Dependence 
High pressure acceleration of an arc-driven metal slug in a 
railgun, 12:31438 (BA;US) 
Projectiles 
High pressure acceleration of an arc-driven metal slug in a 
railgun, 12:31438 (BA;US) 
Resonance 
Resonant rail gun concept, 12:31436 (BA;US) 
Superconducting Coils 
Superconducting augmented rail gun (SARG). Final technical 
report, 12:31458 (R;US) 
Switching Circuits 
Resonant rail gun concept, 12:31436 (BA;US) 
RANKINE CYCLE POWER SYSTEMS 
Manufacturers 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30397 (RA;US) 
RARE EARTH COMPOUNDS 
See also EUROPIUM COMPOUNDS 
LUTETIUM COMPOUNDS 
PRASEODYMIUM COMPOUNDS 
Dissolution 
Analytical applications of superacid dissolution of actinide and 
lanthanide substrates (HF-SbF;), 12:31199 (R;US) 
Physical Properties 
Valence instabilities: model predictions for single impurity and 
cooperative behavior, 12:31188 (J;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also DYSPROSIUM 147 


DYSPROSIUM 150 
DYSPROSIUM 152 
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Physical Properties 


HOLMIUM 149 
LUTETIUM 176 
TERBIUM 147 
THULIUM 151 
YTTERBIUM 151 

Isomeric Transitions 

Comments on nuclear physics for gamma-ray lasers, 12:32253 
(R;US) 
RARE EARTHS 
See also EUROPIUM 

GADOLINIUM 
LANTHANUM 
NEODYMIUM 
PRASEODYMIUM 
YTTERBIUM 


Dissolution 
Analytical applications of superacid dissolution of actinide and 
lanthanide substrates (HF-SbF;), 12:31199 (R;US) 
RARE GASES 

See also ARGON 
HELIUM 
KRYPTON 
RADON 
XENON 

Mass Spectroscopy 

ANGAL: An automated laboratory for noble gas isotope 

dilution mass spectrometry, 12:31236 (BA;US) 
Multi-Photon Processes 

Subpicosecond studies of collision-free multiple photon 

processes in the ultraviolet, 12:32141 (BA;US) 
Photoionization 

Subpicosecond studies of collision-free multiple photon 

processes in the ultraviolet, 12:32141 (BA;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Bubble Growth 

The dynamics of bubble growth for Rayleigh-Taylor unstable 

interfaces, 12:32145 (R;US) 
REACTION INTERMEDIATES 
Chemical Reactions 

Radiolytic oxidation of 1,2,4-benzenetriol. An application of 
time-resolved resonance Raman spectroscopy to kinetic 
studies of reaction intermediates, 12:31320 (J;US) 

REACTIVITY 
Computer Calculations 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 2, PDQ7-E/HARMONY 
user’s manual, 12:30521 (R;US) 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 1, EPRI modifications to 
PDQ7-V2, 12:30522 (R;US) 

REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
Computerized Simulation 

Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 

Emergency Plans 

Guidelines for mutual emergency assistance arrangements in 
connection with a nuclear accident or radiological 
emergency, 12:30590 (R;XA) 

Pilot program: NRC severe reactor accident incident response 
training manual: Response of licensee and state and local 
Officials: Volume 3, 12:30609 (R;US) 

F Codes 

A mechanistic model for Sr and Ba release from severely 

damaged fuel, 12:30645 (BA;US) 
Fission Product Release 

A mechanistic model for Sr and Ba release from severely 
damaged fuel, 12:30645 (BA;US) 

Aerosol formation in non-radioactive species: Implications for 
the source term, 12:30643 (BA;US) 

Behavior of fission product tellurium under severe accident 
conditions, 12:30644 (BA;US) 

Fuel-Cladding Interactions 

Behavior of fission product tellurium under severe accident 

conditions, 12:30644 (BA;US) 
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International Agreements 

Convention on early notification of a nuclear accident, 
12:30724 (R;XA) 

Convention on assistance in the case of a nuclear accident or 
radiological emergency, 12:30725 (R;XA) 

International Cooperation 

Letter from Mr. M. Gorbachev, General Secretary of the 
Central Committee of the Communist Party of the Soviet 
Union, to Dr. H. Blix, Director General of the Agency (The 
nuclear accident at Chernobyl power station), 12:30723 
(R;XA) 

Statement issued on 5 May 1986 by the Heads of State or 
Government of seven major industrial nations and the 
Representatives of the European Community, 12:30722 
(R;XA) 

Manuals 

Pilot program: NRC severe reactor accident incident response 
training manual: Response of licensee and state and local 
Officials: Volume 3, 12:30609 (R;US) 

Meltdown 

Modeling of BWR thermal hydraulics for severe accident 

analysis, 12:30491 (D;US) 
Public Policy 

Pilot program: NRC severe reactor accident incident response 
training manual: Response of licensee and state and local 
officials: Volume 3, 12:30609 (R;US) 

Reactor Cooling Systems 

Modeling of BWR thermal hydraulics for severe accident 

analysis, 12:30491 (D;US) 
Risk Assessment 

Some of the unresolved issues in the analysis of severe accident 

phenomena, 12:30655 (BA;US) 
Source Terms 

Aerosol formation in non-radioactive species: Implications for 
the source term, 12:30643 (BA;US) 

Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 

Some of the unresolved issues in the analysis of severe accident 
phenomena, 12:30655 (BA;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 


REACTOR COOLING SYSTEMS 
REACTOR CORES 


Fatigue 
Simplified fatigue analysis, 12:30523 (R;FR;In French) 
REACTOR CONTROL SYSTEMS 
Failures 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
Heat Transfer 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Hydraulics 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Monitoring 
Instrument accuracy in reactor vessel inventory tracking 
systems, 12:30663 (BA;US) 
Reactor Instrumentation 
Instrument accuracy in reactor vessel inventory tracking 
systems, 12:30663 (BA;US) 
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Computer Codes 


Response Functions 
Modeling of BWR thermal hydraulics for severe accident 
analysis, 12:30491 (D;US) 
REACTOR CORE DISRUPTION 
Uranium Dioxide 
Behavior of UO/sub 2/ and FISSIUM in sodium vapor 
atmosphere at temperatures up to 2800/sup 0/C, 12:30604 
(R;DE) 


See also HETEROGENEOUS REACTOR CORES 
Aerosols 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 
After-Heat Removal 
Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 
C Codes 
Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 12:30649 (BA;US) 
Combustion Kinetics 
The effects of reactor core-simulant aerosols on hydrogen/air 
combustion, 12:30640 (BA;US) 
Computerized Simulation 
Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 
TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 12:30627 (BA;US) 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 12:30649 (BA;US) 
Design 
A study of a fast breeder reactor core without box-type 
elements on the basis of neutron physical core design 
calculation and a comparative evaluation of the resulting 
properties, 12:30509 (R;DE;GE) 
Fission Product Release 
Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 
Floods 
Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
Heating 
Analysis of hydrogen production during a BWR6 core heatup 
transient, 12:30637 (BA;US) 
Loss of Coolant 
TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 12:30627 (BA;US) 
M Codes 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 12:30649 (BA;US) 
Meltdown 
Liquid jet breakup characterization with application to melt- 
water mixing, 12:30661 (BA;US) 
Uncertainty in the ex-vessel source term caused by uncertainty 
in in-vessel models, 12:30649 (BA;US) 
Modifications 
Some typical characteristics of the reconstructed nuclear 
research reactor of Dalat, two years of operation and 
utilization, 12:30567 (R; VN) 
Molten Metal-Water Reactions 
Liquid jet breakup characterization with application to melt- 
water mixing, 12:30661 (BA;US) 
Packed Bed 
Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 
Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
R Codes 
RELAPS5/MOD2 code assessment for the semiscale Mod-2C 
test S-LH-1, 12:30626 (BA;US) 
Reactor Accidents 
Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 


Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 

RELAPS/MOD2 code assessment for the semiscale Mod-2C 
test S-LH-1, 12:30626 (BA;US) 

Safety Injection 

Coolability of LWR debris: A summary of the DCC 
experiments, 12:30623 (BA;US) 

TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 
Slab Core Test Facility gravity-feed tests, 12:30627 (BA;US) 

Specifications 

Some typical characteristics of the reconstructed nuclear 
research reactor of Dalat, two years of operation and 
utilization, 12:30567 (R;VN) 

T Codes 

TRAC-PF1/MOD1 thermal-hydraulic predictions of JAERI 

Slab Core Test Facility gravity-feed tests, 12:30627 (BA;US) 
Thermal Degradation 

Debris-bed quench characteristics under bottom-flood 

conditions, 12:30624 (BA;US) 
Thermodynamic Properties 

Can an advanced light water reactor meet a 10/sup -5//ry 

core melt criterion, 12:30664 (BA;US) 
V Codes 

Independent analysis of selected core-concrete interaction and 
fission product release experiments with CORCON-MOD2 
and VANESA, 12:30659 (BA;US) 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Reactor Maintenance 

ORNL nuclear reactor qualification and training requirements 
for I and C Division maintenance personnel, 12:30568 
(R;US) 

REACTOR KINETICS 
Computer Calculations 
The performance of ENDF/B-V.2 nuclear data for fast reactor 
calculations, 12:30508 (R;US) 
Computerized Simulation 
LINCUP-2 code and its uses, 12:30499 (R;HU;In Hungarian) 
Neutron Diffusion Equation 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 2, PDQ7-E/HARMONY 
user’s manual, 12:30521 (R;US) 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 1, EPRI modifications to 
PDQ7-V2, 12:30522 (R;US) 

P Codes 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 2, PDQ7-E/HARMONY 
user’s manual, 12:30521 (R;US) 

ARMP-02 documentation: Part 2, Chapter 9: PDQ7-E 
computer code manual: Volume 1, EPRI modifications to 
PDQ7-V2, 12:30522 (R;US) 

REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Research Programs 

Compilation of contract research for the Materials Branch, 
Division of Engineering Safety: Annual report for FY 1986, 
12:30488 (R;US) 

REACTOR MONITORING SYSTEMS 

Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 

Current state and prospects of reactor noise diagnostics in the 
world, 12:30538 (RA;CS;in Czech) 

Computer Codes 

In-service diagnostics software for the first Czechoslovak 

WWER-440 nuclear units, 12:30545 (RA;CS;In Czech) 





REACTOR MONITORING SYSTEMS 
Reviews 


Reviews 

Problems of in-service diagnostics for Czechoslovak nuclear 
units, presented at AUTOS conferences, 12:30539 (RA;CS;In 
Czech) 

REACTOR NOISE 
Data Acquisition Systems 

Current development in data acquision and processing system 

for reactor noise analysis in PUSPATI, 12:30520 (R;MY) 
Data Processing 

Current development in data acquision and processing system 

for reactor noise analysis in PUSPATI, 12:30520 (R;MY) 
REACTOR OPERATION 
Data Compilation 

Licensed operating reactors: Status summary report, data as of 

10-31-86, 12:30483 (R;US) 
Human Factors 

The need and direction of a human factors research program 

for the nuclear power indusiry, i2:30635 (BA;US) 
REACTOR OPERATORS 
T Codes 

TAPS - An automated tool for identification of skills, 
knowledges, and abilities using natural language task 
description, 12:32434 (BA;US) 

TSORT - An automated tool for allocating tasks to training 
strategies, 12:32433 (BA;US) 

Training 

TAPS - An automated tool for identification of skills, 
knowledges, and abilities using natural language task 
description, 12:32434 (BA;US) 

TSORT - An automated tool for allocating tasks to training 
strategies, 12:32433 (BA;US) 

REACTOR PROTECTION SYSTEMS 
See also ECCS 
Circuit Breakers 

Closeout of IE Bulletin 83-01: Failure of reactor trip breakers 
(Westinghouse DB-50) to open on automatic trip signal, 
12:30611 (R;US) 

Closeout of IE Bulletin 83-04: Failure of the undervoltage trip 
function of reactor trip breakers, 12:30612 (R;US) 

REACTOR SAFETY 
Computerized Simulation 

U.S. Nuclear Regulatory Commission’s Nuclear Plant 

Analyzer, 12:30647 (BA;US) 
Cost Benefit Analysis 

Cost effectiveness of risk reduction of energy systems, 12:30594 

(RA;CS;In Czech) 
Human Factors 

The need and direction of a human factors research program 

for the nuclear power industry, 12:30635 (BA;US) 
R Codes 

U.S. Nuclear Regulatory Commission’s Nuclear Plant 

Analyzer, 12:30647 (BA;US) 
Research Programs 

An appropriate level for reactor regulatory research, 12:30656 
(BA;US) 

Nuclear safety project. Annual report 1985, 12:30603 (R;DE;In 
German) 

Reports on research programs in the field of reactor safety 
sponsored by the Federal Ministry for Research and 
Technology. Progress report. Reported period: January 1 to 
June 30, 1986, 12:30585 (R;DE;In German) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research: Quarterly progress report, July 1- 
September 30, 1986, 12:30610 (R;US) 

Reviews 

Significant U.S. LWR safety issues: The three tallest trees in 

the forest, 12:30632 (BA;US) 
T Codes 

U.S. Nuclear Regulatory Commission's Nuclear Plant 

Analyzer, 12:30647 (BA;US) 
REACTOR SITES 
Economic Analysis 

Contribution to deciding on the future of Jaslovske Bohunice 

nuclear power plant locality, 12:30497 (RA;CS;In Slovak) 
REACTOR TRIGA PUSPATI 
Sze RTP REACTOR 
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REACTORS 


See also POWER REACTORS 
PRODUCTION REACTORS 
PROPULSION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 


Neutron Dosimetry 
LSL-M1 and LSL-M2: two extensions of the LSL adjustment 
procedure for including multiple spectrum locations, 
12:30669 (BA;NL) 
READOUT SYSTEMS 
Integrated Circuits 
Low noise monolithic CMOS front end electronics, 12:31585 
(R;DE) 
REAL TIME SYSTEMS 
Distributed Data Processing 
Software-system implementation guide and system prototyping 
facility for the MCORTEX (Multi-Computer Real Time 
Executive) on the real-time cluster. Master’s thesis, 12:32401 
(R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECORDING SYSTEMS 
Design 
Design and construction of a sequential counter with RAM 
chips random events, 12:31577 (R;BR;In Portuguese) 
RED DWARF STARS 
Surveys 
An astrometric search for a stellar companion to the sun, 
12:32066 (R;US) 
REDUCTION 
For chemical reactions only. 
Catalysts 
Studies in chemical and electrochemical coal conversion: 
Technical progress report, 8/1/86-10/31/8¢ 12:29905 
(R;US) 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REFRIGERATORS 
Energy Efficiency 
Marketing issues in the development of a utility 
refrigerator/freezer conservation program, 12:30842 
(RA;US) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE-FUELED BOILERS 
Air Pollution Abatement 
Environmental assessment of a wood-waste-fired industrial 
firetube boiler. Volume 1. Technical results. Final report, 
January 1981-March 1984, 12:31008 (R;US) 
Environmental assessment of a wood-waste-fired industrial 
firetube boiler. Volume 2. Data supplement. Final report, 
January 1981-March 1984, 12:31009 (R;US) 
Flue Gas 
Energy from waste, 12:30285 (R;SE;In Swedish) 
REFUSE-FUELED POWER PLANTS 
Bioenergy systems report, April 1986. Power from rice husks, 
12:30461 (R;US) 
REGION X 
See FEDERAL REGION X 
REGOLITH 
See OVERBURDEN 
REGRESSION. ANALYSIS 
[Acid base properties of coals and other solids], 12:29939 
(R;US) 
REINDEER 
See DEER 
REINFORCED MATERIALS 
Brazing 
Characterization of MgO-LizO-AleO3-SiO2 glasses for use as 
brazing materials, 12:31155 (R;US) 
Ultrasonic Testing 
Measurement of ultrasonic properties of ceramic/ceramic 
composite materials, 12:31156 (R;US) 
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RELIABILITY 
Meetings 
Safety and reliability in Europe. Proceedings, 12:30584 
(R;FR;In French and English) 
REMOTE HANDLING EQUIPMENT 
Fastening 
Fastener tightening in a radioactive (hot) cell, 12:31348 (R;US) 
REMOTE SENSING 
Algorithms 

Estimation of land surface temperature from multiple channel 
AVHRR data, 12:31723 (RA;US) 

Evaluation of classification algorithms, 12:31716 (RA;US) 

Computer Calculations 

VECRAU: a computerized system for integrating vector and 

Landsat satellite data, 12:31717 (RA;US) 
Data Analysis 

Applications of geocoded imagery, 12:32037 (RA;US) 

Geometric shape detection in Daedalus ATM data, 12:32028 
(RA;US) 

Preprocessing for multi-source data integration, 12:32036 
(RA;US) 

Segmentation and spatial analysis of urban scenes, 12:31704 
(RA;US) 

Spectroradiometric transforms and data compression, 12:32035 
(RA;US) 

Use of a spatial and tabular data base for order-three soil 
surveys, 12:31700 (RA;US) 

Image Processing 

Fast classification of image data with large spectral dimension, 

12:31705 (RA;US) 
Meetings 

Proceedings of the 1986 international geoscience and remote 
sensing symposium (IGARSS '86) on remote sensing: today’s 
solutions for tomorrow’s information needs, volume 1, 
12:31656 (R;FR) 

Proceedings of the 1986 international geoscience and remote 
sensing symposium (IGARSS’ 86) on remote sensing: today’s 
solutions for tomorrow’s information needs, volume 2, 
12:31657 (R;FR) 

Performance 

Use of plant, spectral and weather data in modeling corn 

growth, 12:31701 (RA;US) 
Quality Control 

Operational quality control at Earthnet Landsat stations to be 
included in the proceedings of symposia on remote sensing 
of environment, 12:32025 (RA;US) 

Research 

Applications of European environmental satellites, 12: 
(RA;US) 

Current status and future of Japanese earth observation satellite 
programs, 12:32020 (RA;US) 

International coordination of and contributions to 
environmental satellite programs, 12:32021 (RA;US) 

Technology Assessment 

Adaptation of multisource remotely sensed data for hydrologic 
modeling, 12:32022 (RA;US) 

Ice sheet topography and internal characteristics from 
microwave and radar measurements, 12:32023 (RA;US) 

REMOTE VIEWING EQUIPMENT 
Uses 

Stereoscopic vision for electron beam welding, 12:31361 

(R;US) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Biomass energy conversion and utilization in the developing 

countries, 12:30813 (R;US) 
Energy Source Development 

Cowlitz-Wahkiakum energy conservation and renewable 

resource plan, 12:30739 (R;US) 
Technology Utilization 

Voluntary state/utility partnership: the North Carolina 

alternative energy corporation, 12:30354 (RA;US) 


REPUBLIC OF KOREA 
Arms Control 
Arms control in the Korean peninsula. Research report, 
12:31089 (R;US) 
Demonstration Programs 
Coal-water fuel (CWF) project at Yukong, 12:30035 (BA;GB) 
Energy Policy 
Current and future plans for coal use in Korea, 12:30044 
(BA;GB) 
RESEARCH AND TEST REACTORS 


See also RESEARCH REACTORS 
TRIGA TYPE REACTORS 


Construction 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Planning 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Reactor Operation 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
Financing 
A review of the Oak Ridge National Laboratory Seed Money 
program, 12:30709 (R;US) 
IAEA Agreements 
Text of the Agreement of 16 May 1986 between the 
Government of Monaco and the Agency concerning the 
International Laboratory of Marine Radioactivity and the 
privileges and immunities of the Agency within the 
Principality, 12:30726 (R;XA) 
Program Management 
A review of the Oak Ridge National Laboratory Seed Money 
program, 12:30709 (R;US) 
RESEARCH REACTORS 


See also BR-1 REACTOR 
CIRUS REACTOR 
FFTF REACTOR 
HFR REACTOR 
PULSTAR-BUFFALO REACTOR 
SRRC-UTR-100 REACTOR 
ZPPR REACTOR 


Activation Analysis 
Activation analysis with reactor neutrons, 12:31196 (R;MY) 
Construction 

Review of the design, construction and development of the 

PUSPATI project, 12:30553 (R;MY) 
IAEA Agreements 

Text of the Agreement of 22 September 1980 concerning the 
Agency’s assistance to Malaysia for the establishment of a 
research reactor project, 12:30514 (R;XA) 

IAEA Safeguards 

IAEA safeguards at research reactors, 12:30198 (R;MY) 

Text of the Agreement of 25 September 1980 between Cuba 
and the Agency for the application of safeguards in 
connection with the supply of a nuclear research reactor 
from the Union of Soviet Socialist Republics, 12:30222 
(R;XA) 

Text of the Agreement of 21 February 1985 between the 
Union of Soviet Socialist Republics and the Agency for the 
application of safeguards in the Union of Soviet Socialist 
Republics, 12:30243 (R;XA) 

Nuclear Fuels 

Reduced enrichment fuelling of research reactors, 12:30563 

(R;MY) 
Planning 

Review of the design, construction and development of the 

PUSPATI project, 12:30553 (R;MY) 
Reactor Instrumentation 

ORNL nuclear reactor qualification and training requirements 
for I and C Division maintenance personnel, 12:30568 
(R;US) 

Reactor Maintenance 

ORNL nuclear reactor qualification and training requirements 

for I and C Division maintenance personnel, 12:30568 


(R;US) 





RESEARCH REACTORS 
Reactor Monitoring Systems 


Reactor Monitoring Systems 
Organization of research reactor safety in the UKAEA, 
12:30592 (R;MY) 
Reactor Safety 
Organization of research reactor safety in the UKAEA, 
12:30592 (R;MY) 
Research Programs 
Pakistan research reactor and its utilization, 12:30555 (R;MY) 
Reviews 
Review of the design, construction and development of the 
PUSPATI project, 12:30553 (R;MY) 
Uses 
Activation analysis with reactor neutrons, 12:31196 (R;MY) 
Pakistan research reactor and its utilization, 12:30555 (R;MY) 
Utilization of research reactors in universities and their medical 
applications, 12:30554 (R;MY) 
RESERVOIR ENGINEERING 
Computerized Simulation 
COSI - Comparison of predictions and assesment of numerical 
performance in black-oil mode, 12:30069 (R;DK) 
Meetings 
Reservoir engineering conference, 12:30062 (R;NO) 
Tracer Techniques 
The use of tracers to analyze the effects of reinjection into 
fractured geothermal reservoirs, 12:30375 (R;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 
MOBILE HOMES 


Energy Audits 
Status of the Residential Conservation Service Program by 
State: [Volume 3], 12:30947 (R;US) 


Energy Conservation 
Status of the Residential Conservation Service Program by 
State: [Volume 3], 12:30947 (R;US) 
Update of the evaluation of the Residential Conservation 
Service Program: Volume 2, Appendices, 12:30946 (R;US) 
Energy Consumption 
Total energy consumption by households. A model for 
calculating the direct and indirect energy consumption of 
households in 1981, 12:30956 (R;FI;In Finnish) 
Furnaces 
Proper furnace sizing: The key to residential zoning, 12:30831 
(R;US) 
Heating Systems 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Mathematical Models 
Total energy consumption by households. A model for 
calculating the direct and indirect energy consumption of 
households in 1981, 12:30956 (R;FI;In Finnish) 
Pulse Combustors 
Fine particle coal as a source of energy in small-user 
applications: Final annual report, March 1, 1986-February 
28, 1987, 12:30017 (R;US) 
Specifications 
US multifamily building-prototype specifications. Topical 
report, March 1986-January 1987, 12:30968 (R;US) 
Standards 
US multifamily building-prototype specifications. Topical 
report, March 1986-January 1987, 12:30968 (R;US) 
Thermal Insulation 
The use of fluorocarbons in rigid foam insulation: Issue paper, 
12:30948 (R;US) 
Weatherization 
Residential weatherization study: 1987 resource strategy, 
12:30834 (R;US) 
RESIDENTIAL SECTOR 
Electric Power 
Cost of residential electric-power outages, 12:30782 (RA;US) 
Variation in electricity prices in the residential sector. Topical 
report, 12:30807 (R;US) 
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Energy Conservation 
Conservation projection, 12:30735 (R;US) 
Cooperation & diversity in a large-scale conservation research 
project, 12:30852 (RA;US) 
Criteria for mechanical energy saving retrofit options for 
single-family residences, 12:30869 (RA;US) 
Decade of residential energy research: some new directions 
and some speculations about the future, 12:30906 (RA;US) 
Evaluation of utility home energy audit (RCS) programs, 
12:30935 (RA;US) 
House doctor & blower door tests in the Hood River 
Conservation Project, 12:30847 (RA;US) 
Measured energy savings from residential retrofits: updated 
results from the BECA-B project, 12:30880 (RA;US) 
Measuring conservation: a report on instrumentation in the 
Hood River Conservation Project (HRCP), 12:30851 
(RA;US) 
RCS in Michigan: positive results to date - where do we go 
from here?, 12:30936 (RA;US) 
Salvaging the integrity of the RCS Program: the Santa Monica 
Energy Fitness Program, 12:30924 (RA;US) 
Energy Consumption 
Residential energy consumption of low-income and elderly 
households: a summary of findings from Decatur, Illinois, 
12:30912 (RA;US) 
Energy Shortages 
Environmental and socioeconomic consequences of a shortage 
in installed generating capacity, 12:30774 (RA;US) 
Shortage costs: results of empirical studies, 12:30773 (RA;US) 
Power Demand 
Case study in the use of the residential end-use energy planning 
system, 12:30796 (RA;US) 
Experimental design for demand-side management projects, 
12:30788 (RA;US) 
REEPS overview and status, 12:30795 (RA;US) 
Residential end-use load shape estimation from whole-house 
metered data, 12:30804 (RA;US) 
Surveys 
Status of the Residential Conservation Service Program by 
State: [Volume 3], 12:30947 (R;US) 
Weatherization 
Field inspection procedures for financial audit of residential 
weatherization program, 12:30844 (RA;US) 


RESIDUAL HEAT REMOVAL 


See RHR SYSTEMS 


RESIDUES (RADIOACTIVE) 


See RADIOACTIVE WASTES 


RESINS 


Research Programs 
Dual mechanism bifunctional polymers: Design, synthesis and 
application of a new category of metal ion complexing 
agents: Progress report, August 1, 1986-July 31, 1987, 
12:31191 (R;US) 


RESISTORS 


Specific Heat 
Heat capacity of thick-film resistance thermometers below 1 K, 
12:31617 (J;US) 


RESONANCE 


See also GIANT RESONANCE 
Magnesium 24 Reactions 
Correlated intermediate structures in the elastic-inelastic 
scattering and a-transfer channels of /sup 24/Mg+/sup 
24/Mg, 12:32211 (J;NL) 
Neutron Reactions 
Nuclear structure of /sup 49/Ca above 5 MeV excitation from 
n+/sup 48/Ca and astrophysics for 30 keV neutrons, 
12:32216 (J;NL) 
Proton Reactions 
Spin transfer measurements in the /sup 51/V(p vector,p 
vector’)/sup 51/V/sup */ reaction in the M1 region, 
12:32215 (J;NL) 


RESONANCE CAVITIES 


See CAVITY RESONATORS 


RESOURCE DEVELOPMENT 


Appropriate Technology 
Technology - alternative opproaches, 12:30065 (RA;NO) 
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Coordinated Research Programs 
Arctic and offshore research: Technology status report, 
12:30054 (R;US) 
Meetings 
General conference, 12:30064 (R;NO) 
RESOURCE MANAGEMENT 
Optimization 

The bang-bang production of depletable natural resources, 

12:30703 (R;US) 
RESOURCE RECOVERY ACTS 

Methods for the storage and retrieval of RCRA (Resource 
Conservation and Recovery Act) ground-water monitoring 
data on Storet: Users Manual (revised), 12:31800 (R;US) 

RCRA (Resource Conservation and Recovery Act) final 
authorization guidance manual, 12:30701 (R;US) 

RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 

Resource Conservation and Recovery Act regulations affecting 
generators and transporters, 12:30702 (R;US) 

Standards applicable to owners and operators of hazardous- 
waste treatment, storage, and disposal facilities under RCRA 
(Resource Conservation and Recovery Act), Subtitle C, 
Section 3004. Closure and postclosure: interim status 
standards (40 CFR 265, subpart G) (addendum). Rept. for 
1980-82, 12:31783 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP), Resource 
Conservation and Recovery Act. Subtitle C - Hazardous 
Waste Management System Section 3001: identification and 
listing of hazardous waste. Rept. for 1980-1986, 12:31779 
(R;US) 

Environmental Impacts 

Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 2, 12:30466 (R;US) 

Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 3, 12:30467 (R;US) 

RESOURCES 


See also GEOTHERMAL RESOURCES 
WATER RESOURCES 


Exploitation 
The bang-bang production of depletable natural resources, 
12:30703 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
Performance 
Guide to respiratory protection for the asbestos-abatement 
industry (revised). Final report, 12:31681 (R;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM DISEASES 
Pathogenesis 
Changes in collagen metabolism and proteinolysis after 
repeated inhalation exposure to ozone, 12:32005 (J;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Mathematical Models 
Immune recognition of membranes, 12:31832 (RA;US) 
RETINA 
Biological Radiation Effects 
Fundamental studies in the molecular basis of laser-induced 
retinal damage. Annual report (Final), 1 March 1979-15 
March 1985, 12:32012 (R;US) 
RF SYSTEMS 
Pulse Techniques 
Iterative maps for broadband excitation of transverse 
coherence in two level systems, 12:31613 (J;US) 
RHENIUM COMPLEXES 
Conformational Changes 
High-pressure studies of transition-metal complexes. 1. Induced 
torsional deformation in RezCls?, 12:31286 (J;US) 


RINGHALS-1 REACTOR 
Geologic Faults 


Stereochemistry 
High-pressure studies of transition-metal complexes. 1. Induced 
torsional deformation in RezCls?, 12:31286 (J;US) 
RHO-765 RESONANCES 
Pair Production 
Evidence of Q?Q-bar? mesons in p-barn annihilations and yy 
reactions, 12:32167 (J;US) 
Particle Production 
Study of the rho° meson polarisation in 7~ p reaction at 5 
GeV/c, 12:32166 (R;CS) 
RHODAMINES 
Energy-Level Transitions 
Second harmonic and sum frequency generation on dye-coated 
surfaces using collinear and non-collinear excitation 
geometries (Rhodamine 6G monolayers on glass), 12:31245 
(R;US) 
Harmonics 
Second harmonic and sum frequency generation on dye-coated 
surfaces using collinear and non-collinear excitation 
geometries (Rhodamine 6G monolayers on glass), 12:31245 
(R;US) 
RHODIUM COMPLEXES 
Photochemistry 
Sequential biphotonic processes: photochemical reactivity of 
phthalocyanine radicals, 12:31316 (J;US) 
RHODIUM COMPOUNDS 
Catalytic Effects 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987 
(Catalysts promoters, catalysts and solvents identified by 
code), 12:30274 (R;US) 
RHODOPSEUDOMONAS 
Biochemical Reaction Kinetics 
Cytochrome c orientation in electron-transfer complexes with 
photosynthetic reaction centers of Rhodobacter sphaeroides 
and when bound to the surface of negatively charged 
membranes: characterization by optical linear dichroism, 
12:31846 (J;US) 
RHODOPSIN 
Biochemical Reaction Kinetics 
Mechanism of base-catalyzed Schiff base deprotonation in 
halorhodopsin, 12:31849 (J;US) 
Charge Exchange 
Mechanism of base-catalyzed Schiff base deprotonation in 
halorhodopsin, 12:31849 (J;US) 
Molecular Structure 
Absorption flattening in the circular dichroism spectra of small 
membrane fragments, 12:31852 (RA;US) 
Secondary structure of halorhodopsin, 12:31830 (RA;US) 
RHR SYSTEMS 
After-Heat Removal 
Shutdown decay heat removal analysis of a Westinghouse 2- 
loop pressurized water reactor: Case study, 12:30500 (R;US) 
Heat Transfer 
Shutdown decay heat removal analysis of a Westinghouse 2- 
loop pressurized water reactor: Case study, 12:30500 (R;US) 
Hydraulics 
Shutdown decay heat removal analysis of a Westinghouse 2- 
loop pressurized water reactor: Case study, 12:30500 (R;US) 
RICE 
Radiopreservation 
Review of semi-pilot scale study on the irradiation of rice in 
Malaysia, 12:31911 (R;MY) 
Soil Chemistry 
Mineralisation and humification of C-14-labelled rice straw in a 
flooded rice field, 12:31697 (RA;DE;In German) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIFT ZONES 
Geologic Faults 
An integrated geological, geophysical, and geochemical 
investigation of the major fractures on the east side of the 
New Madrid earthquake zone, 12:32042 (R;US) 
RINGHALS-1 REACTOR 
Ringhals, Vaeroebacka, Sweden 





RINGHALS-1 REACTOR 
Reactor Maintenance 


Reactor Maintenance 

Maintenance of European nuclear power plants, 12:30487 

(R;US) 
Reactor Operation 

Maintenance of European nuclear power plants, 12:30487 
(R;US) 

RINGHALS-2 REACTOR 

Ringhals, Vaeroebacka, Sweden 

Reactor Maintenance 

Maintenance of European nuclear power plants, 12:30487 

(R;US) 
Reactor Operation 

Maintenance of European nuclear power plants, 12:30487 
(R;US) 

RINGHALS-3 REACTOR 

Ringhals, Vaeroebacka, Sweden 

Reactor Maintenance 

Maintenance of European nuclear power plants, 12:30487 

(R;US) 
Reactor Operation 

Maintenance of European nuclear power plants, 12:30487 

(R;US) 
RINGHALS-4 REACTOR 
Reactor Maintenance 

Maintenance of European nuclear power plants, 12:30487 

(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 
(R;US) 

RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

T Codes 
TMAP/Mod |: Tritium Migration Analysis Program code 
description and user’s manual, 12:32351 (R;US) 
RIVERS 
See also COLUMBIA RIVER 
Environmental Effects 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development, 12:31786 (R;NO;In Norwegian) 

Hydrology 

Hydrography and fresh water invertebrates in the Rauma 
watercourse in connection with planned hydroelectric power 
development, 12:31786 (R;NO;In Norwegian) 

RIVETS 
See FASTENERS 
RO-07-0582 
See MISONIDAZOLE 
ROCK MECHANICS 
Computer Calculations 

‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 

‘Schmidt Hammer Rebound’ users guide: IBM-PC/AT 
computer calculation of uniaxial compressive strength using 
the Schmidt hammer, 12:30001 (R;CA) 

ROCK SALT 
See SALT DEPOSITS 
ROCKS 
Compression Strength 

‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 

‘Schmidt Hammer Rebound’ users guide: IBM-PC/AT 
computer calculation of uniaxial compressive strength using 
the Schmidt hammer, 12:30001 (R;CA) 

Mechanical Properties 

‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 
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Mechanical Tests 
‘Schmidt Hammer Rebound’ users guide: IBM-PC/AT 
computer calculation of uniaxial compressive strength using 
the Schmidt hammer, 12:30001 (R;CA) 
Physical Properties 
Grimsel test site. Overview and test programs, 12:30160 
(R;CH) 
Rock laboratory Grimsel: Frame programme and status report, 
12:30157 (R;CH;In German) 
Tensile Properties 
‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 
X-Ray Fluorescence Analysis 
X-ray microfluorescence analysis of thin- and thick-sectioned 
geologic materials, 12:31207 (R;US) 
Yield Strength 
‘Point load index’ users guide: computer calculation of point 
load indices and rock strength using an IBM-PC/AT, 
12:29999 (R;CA) 
ROCKY FLATS PLANT 
Occupational Safety 
HS and E application technology: Semiannual progress report, 
January 1985 through June 1985, 12:31684 (R;US) 
ROCKY MOUNTAINS 
Atmospheric Circulation 
Divergence and vorticity in the Rocky Mountain Plateau 
circulation, 12:31658 (R;US) 
Petroleum Deposits 
Lineament application to hydrocarbon exploration in the 
Paradox Basin, 12:30053 (RA;US) 
Wind 
Rompex: The Rocky Mountain peaks experiment of 1985: 
Preliminary assessment, 12:31661 (J;US) 


RODS (FUEL) 


See FUEL RODS 
ROOFS 
Aluminium 
Aluminum roofing chips: Final report, 12:30838 (R;US) 
Building Materials 
Experiences from glass coverings in Trondheim (Norway), 
12:30972 (R;NO;In Norwegian) 
Fire Prevention 
Fire testing of a roof construction consisting of profiled sheet 
steel externally insulated with polystyrene and rockwool 
roof decking slabs, 12:30963 (R;DK) 
Mineral Wool 
Fire testing of a roof construction consisting of profiled sheet 
steel externally insulated with polystyrene and rockwool 
roof decking slabs, 12:30963 (R;DK) 
Thermal Insulation 
Postinsulation on roofs using weather exposed mineral wool, 
12:30890 (RA;US) 
ROOM AND PILLAR MINING 
Stability 
Nevada Nuclear Waste Storage Investigations Project: Unit 
evaluation at Yucca Mountain, Nevada Test Site: Near-field 
thermal and mechanical calculations using the SANDIA- 
ADINA code, 12:30170 (R;US) 
ROTORS 
See also TIPVANE ROTORS 
Velocity 
Control of wind power stations with variable speed in a big 
range, 12:30443 (R;SE;In Swedish) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RTP REACTOR 
Reaktor TRIGA PUSPATI 
Administrative Procedures 
Organization and administrative procedures for the control of 
the PUSPATI research reactor, 12:30560 (R;MY) 
Construction 
PUSPATI Triga Reactor (PTR) - construction, installation and 
commissioning, 12:30565 (R;MY) 
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Isotope Production 

Radioisotope production for medical and non-medical 
application at the Nuclear Energy Unit (UTN), 12:31322 
(RA;MY) 

Maintenance 

Experience in the recruitment, organization and training of 
operations and maintenance personnel for the Malaysian 
research reactor, 12:30558 (R;MY) 

PUSPATI Triga Reactor - First year in operation, 12:30566 
(R;MY) 

Neutron Flux 

Neutron flux measurements in PUSPATI Triga Reactor, 

12:30559 (R;MY) 
Organizing 

Organization and administrative procedures for the control of 

the PUSPATI research reactor, 12:30560 (R;MY) 
Personnel 

Experience in the recruitment, organization and training of 
operations and maintenance personnel for the Malaysian 
research reactor, 12:30558 (R;MY) 

Reactor Commissioning 

PUSPATI Triga Reactor (PTR) - construction, installation and 

commissioning, 12:30565 (R;MY) 
Reactor Operation 

PUSPATI Triga Reactor - First year in operation, 12:30566 
(R;MY) 

Radiological monitoring related to the operation of 
PUSPATI's Triga Reactor, 12:32272 (R;MY) 

Uses 

Present and possible utilization of PUSPATI reactor, 12:30552 
(R;MY) 

RUBIDIUM COMPOUNDS 
Crystal Structure 

Determination of variable atom parameters in ionic crystals by 

electrostatic calculations, 12:31280 (J;US) 
RUNOFF 
Forecasting 
Synoptic-scale assessment of surface runoff: Final report for 
period July 1, 1984-September 30, 1986, 12:31655 (R;US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM 
Catalytic Effects 

Effect of silica support on Ru-Cu cluster morphology as 

determined by catalytic activity, 12:31255 (J;US) 
RUTHENIUM COMPLEXES 
Chemical Preparation 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;H;)Ru(eta’-C;H7)](PFe)2 and [(eta5-C;Hs)Ru(eta®- 
C;Hs)](PFe), 12:31269 (J;US) 

Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 

Chemical Reactions 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;Hs)Ru(eta?-C,H7)](PFe)2 and [(eta5-C;Hs)Ru(eta®- 
C;Hs)](PFe), 12:31269 (J;US) 

Synthesis and reactivity of [(eta5-C;Rs)Ru(eta®-arene)]PF. (R 
= H, CHs) complexes of naphthalene, anthracene, pyrene, 
chrysene, and azulene. Kinetic studies of arene displacement 
reactions in acetonitrile solutions, 12:31290 (J;US) 

Electrochemistry 

Synthesis, reactivity, and electrochemical characterization of 
[(eta5-C;H;)Ru(eta’?-C;H7)](PFe)2 and [(eta5-C;H;)Ru(eta®- 
C;Hs)](PFe), 12:31269 (J;US) 

Photochemical Reactions . 

[Study of intermediates from transition metal excited-state 
electron-transfer reactions]: Progress report, 12:31301 (R;US) 

Photochemically induced charge separation at the molecular 
level. A chromophore quencher complex containing both an 
electron transfer donor and an acceptor, 12:31306 (J;US) 

Photolysis 

Direct observation of metal-to-ligand charge-transfer (MLCT) 
excited states of pentaammineruthenium(II) complexes, 
12:31305 (J;US) 


SALMON 
Migration 


Synthesis 
Interaction of sulfur-containing compounds with transition 
metal clusters and metal surfaces: Final report, March 1, 
1986-February 28, 1987, 12:29941 (R;US) 
RUTHENIUM COMPOUNDS 
Catalytic Effects 
Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987 
(Catalysts promoters, catalysts and solvents identified by 
code), 12:30274 (R;US) 


S CODES 
SAFIRE user’s manual, 12:32372 (R;US) 
S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SACCHAROMYCES CEREVISIAE 
Enzyme Activity 

Homology of yeast photoreactivating gene fragment with 

human genomic digests, 12:31973 (BA;US) 
Gene Recombination 

In vitro resolution of Holliday junctions by cell-free protein 
extracts of Saccharomyces cerevisiae: resolvase activity of 
haploid and diploid cells, 12:31835 (RA;US) 

REC46 gene of Saccharomyces cerevisiae controls mitotic 
chromosomal stability, recombination and sporulation: cell- 
type and life cycle stage specific expression of the rec46-1 
mutation, 12:31943 (RA;US) 

Genetic Mapping 

Genetic map of yeast and the genealogy of laboratory strains, 

12:31859 (RA;US) 
Genetic Radiation Effects 
Homology of yeast photoreactivating gene fragment with 
human genomic digests, 12:31973 (BA;US) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Measuring Methods 

[New Brunswick Laboratory]: Progress report for the period 

October 1985 through September 1986, 12:30199 (R;US) 
SAFETY 
For general aspects of safety and protection of personnel. 


See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 


Meetings 
Safety and reliability in Europe. Proceedings, 12:30584 
(R;FR;In French and English) 
Violations 
Rockwell Hanford Operations: Chemical Processing Programs: 
Monthly status report, 12:30129 (R;US) 
SAFETY ENGINEERING 
Standardized Terminology 
Nuclear safety and radiation protection. Safety of nuclear 
power plants, 12:30617 (R;DD;In German) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 


See OIL SHALES 
PICEANCE CREEK BASIN 


SALMON 
Aquaculture 
Pen rearing and imprinting of fall chinook salmon: Annual 
report, 1986, 12:31818 (R;US) 
Entrainment 
Assessing population effects from entrainment of fish at a large 
volume water intake, 12:29984 (J;US) 
Migration 
Smolt Monitoring Program: Annual report, 1986: Volume 1, 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 12:31798 (R;US) 





SALMON 
Population Dynamics 


Population Dynamics 

Assessing population effects from entrainment of fish at a large 
volume water intake, 12:29984 (J;US) 

Smolt Monitoring Program: Annual report, 1986: Volume 1, 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 12:31798 (R;US) 

Populations 

Stock identification of Columbia River chinook salmon and 

steelhead trout: Final report, 12:31819 (R;US) 
SALT DEPOSITS 
Brines 

A sensitivity study of brine transport into a borehole 
containing a commercial high-level wastes canister, 12:30133 
(R;US) 

Radioactive Waste Disposal 

A sensitivity study of brine transport into a borehole 
containing a commercial high-level wastes canister, 12:30133 
(R;US) 

Quarterly brine migration data report, May-September 1983: 
Nuclear Waste Repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
12:30134 (R;US) 

Temperature Effects 

Quarterly brine migration data report, May-September 1983: 
Nuclear Waste Repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
12:30134 (R;US) 

SALTON SEA 
Drill Cores 

Cores from the Salton Sea scientific drilling program: 
Metamorphic reaction progress as a function of chemical and 
thermal environment: Final report, 12:30372 (R;US) 

SAMARIUM 154 TARGET 
Oxygen 16 Reactions 

The correlation of linear momentum and angular momentum 
transfer in the reactions of 310 MeV **O with ‘Sm, 
12:32226 (R;US) 

Uranium 238 Reactions 

Investigation of positron line emission in heavy ion collisions 

with the EPOS-spectrometer, 12:32116 (R;DE) 
SAND 
Permeability 

Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986 (Sandpacks), 
12:30059 (R;US) 

SANDIA LABORATORIES 
Contract Management 

The purchasing excellence program at Sandia National 

Laboratories, 12:32397 (R;US) 
Procurement 
The purchasing excellence program at Sandia National 
Laboratories, 12:32397 (R;US) 
Research Programs 
Sandia technology: Volume 11, No. 1, 12:32398 (R;US) 
SANITARY LANDFILLS 
Abandoned Sites 

Closure of hazardous-waste surface impoundments (revised), 

12:31752 (R;US) 
Liners 

RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

Specifications 

RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

Surveys 
List of municipal-waste landfills, 12:31033 (R;US) 
SATELLITES 


See also EXPLORER SATELLITES 
LANDSAT SATELLITES 


Image Processing 
Principles of programming the images of the SPOT Satellite, 
12:31732 (RA;US;FR) 
Images 
SPOT stereoscopic images: how they are obtained and their 
applications, 12:31665 (RA;US) 
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Technology Assessment 
Future satellite systems for oceanic and cryospheric 
observations, 12:32052 (RA;US) 
SATURN PLANET 
Hydrogen 
Hydrogen emission from Jupiter: hydrogen emission from 
sunlit atmosphere of Saturn. Semiannual status report, 
12:32090 (R;US) 
Methane 
Monodeuterated methane in the outer Solar System. Part 3: Its 
abundance on Titan, 12:32091 (R;FR) 
Planetary Atmospheres 
Changes in Saturn's south-temperate haze distribution during 
the summer of 1973-1980, 12:32070 (RA;US) 
Planetary Evolution 
Possible deuterium anomaly: Implications of the CHsD/CH, 
mixing ratios in the atmospheres of Jupiter, Saturn, and 
Uranus, 12:32076 (RA;US) 
SAUDI ARABIA 
Geologic Deposits 
SIR-A and Landsat MSS observations of eolian sand deposits 
on the Al Labbah plateau, Saudi Arabia, 12:32026 (RA;US) 
SAVANNAH RIVER PLANT 
Environment 
M-Area Settling Basin and vicinity: Environmental information 
document, 12:31763 (R;US) 
Environmental Effects 
CMP [Chemicals, Metals, and Pesticides] Pits: Environmental 
information document, 12:31776 (R;US) 
M-Area groundwater cleanup facility: Preliminary technical 
data summary, 12:31799 (R;US) 
Radioactive waste burial grounds: Environmental information 
document, 12:30187 (R;US) 
TNX Burying Ground: Environmental information document, 
12:31764 (R;US) 
Radioactive Waste Processing 
Slag cement-low level radioactive waste forms at Savannah 
River Plant, 12:30182 (J;US) 
WIPP/SRL in situ testing program: An April 1987 update, 
12:30145 (R;US) 
Waste Management 
Chlorinated solvent releases to M-Area process sewers, 
12:31762 (R;US) 
M-Area Settling Basin and vicinity: Environmental information 
document, 12:31763 (R;US) 
Old F-Area Seepage Basin: Environmental information 
document, 12:30186 (R;US) 
Radioactive waste burial grounds: Environmental information 
document, 12:30187 (R;US) 
SAVANNAH RIVER PLANT C REACTOR 
See C REACTOR 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCANDINAVIA 


See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 


Standard of Living 
Individual attitudes in Scandinavia point towards a low-energy, 
saturated society, 12:30828 (RA;US) 
SCANNERS (OPTICAL) 
See OPTICAL SCANNERS 
SCANNING MEASURING PROJECTORS 
Image Processing 
Multiprogram organization for photographic image processing 
using the AELT-2/160 scanning system, 12:31582 (R;SU;In 
Russian) 
SCHISTOSOMA 
Antigens 
Characterization of schistosome antigens by SDS- 
polyacrylamide gel electrophoresis, 12:31824 (RA;AT) 
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SCIENTIFIC PERSONNEL 
Education 
Alexander Hollaender distinguished postdoctoral fellowship 
program: Program description, 12:32395 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 


See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATOR-PHOTODIODE DETECTORS 


Design 
Position-sensitive phoswich detectors, 12:31592 (BA;US) 
Efficiency 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Energy Resolution 
Advances in light charged-particle detection using Nal pulse 
shape discrimination, 12:31589 (BA;US) 
Performance 
Position-sensitive phoswich detectors, 12:31592 (BA;US) 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Response Functions 
Response of scintillators to heavy ions, 12:31593 (BA;US) 
Time Resolution 
Advances in light charged-particle detection using Nal pulse 
shape discrimination, 12:31589 (BA;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTILLATOR-PHOTODIODE DETECTORS 
Uses 
Study of the performance of a new detector class for liquid 
chromatography: Progress report, 12:31190 (R;US) 
SCOTLAND 
See UNITED KINGDOM 
SCOTTISH RESEARCH REACTOR CENTER UTR-100 
See SRRC-UTR-100 REACTOR 
SCRAP METALS 
Melting 
Loose chip melting with plasma cupola technology: Case 
studies: Final report, 12:30995 (R;US) 
SCREWS 
See FASTENERS 
SCRUBBERS 
See also DRY SCRUBBERS 
Maintenance 
Spare parts program practices for flue gas desulfurization 
systems: Final report, 12:30469 (R;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEACOAST 
See SHORES 
SEALING MATERIALS 
Testing 
Sliding seals for adiabatic engines, 12:31042 (RA;US) 
SEAWEEDS 
Anaerobic Digestion 
Anaerobic digestion of aquatics plants. Marine and freshwater 
vegetables, 12:30261 (R;FR;In French) 
Contamination 
Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 
Decomposition 
Oil shore at Svalbard. Decay of oil and effects on the 
decomposition chain in seaweed walls, 12:30087 (R;NO;In 
Norwegian) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Water Chemistry 
Laboratory and plant investigations on decomposition products 
of morpholine in the secondary system of French PWR, 
12:30492 (R;FR) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECONDARY STANDARD DOSIMETRY LABORATORIES 
See SSDL 


SEISMIC DETECTION 
Evaluation 


SECOND-HARMONIC GENERATION 
See HARMONIC GENERATION 
SEDIMENTATION 
Research Programs 
Mechanism of flow through compressible, porous beds in 
sedimentation, filtration, centrifugation, and deliquoring: 
Progress report, September 1, 1986-February 15, 1987, 
12:31123 (R;US) 
SEDIMENTS 
Radiation Monitoring 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
SEEPS 
Remote Sensing 
Detection of hydrogen microseeps and related geobotanical 
anomalies using multi-date image subtraction, Railroad 
Valley, Nevada, 12:30048 (RA;US) 
SEISMIC ARRAYS 
Data Analysis 
Single-station event location using RSTN data, 12:31638 
(RA;US) 
Data Processing 
Technical report for the period 1 July - 30 September 1986 on 
Contract MDA903-84-C-0020, 12:31633 (R;US) 
Engineering 
Summary of RSTN lessons learned, 12:31635 (RA;US) 
Performance 
Analysis of broadband teleseismic body waves, using the 
RSTN, 12:31651 (RA;US) 
Broadband studies of P-Coda and Lg waves for yield 
estimation, 12:31642 (RA;US) 
Broadband differential attenuation measurements of P and S 
waves across North America, 12:31650 (RA;US) 
Summary of RSTN lessons learned, 12:31635 (RA;US) 
Performance Testing 
Lawrence Livermore National Laboratory’s RSCP array 
deployment, 12:31649 (RA;US) 
Rayleigh Waves 
Surface wave seismic yields as measured by the Regional 
Seismic Test Network, 12:31643 (RA;US) 
Seismic Detection 
Noise levels and detection thresholds of RSTN stations during 
the GSETT, 12:31640 (RA;US) 
Seismic Noise 
High-frequency seismic-noise characteristics at four UK-type 
arrays, 12:31645 (RA;US) 
Noise levels and detection thresholds of RSTN stations during 
the GSETT, 12:31640 (RA;US) 
Signals 
RSTN threshold and seismic signal propagation at high 
frequencies, 12:31636 (RA;US) 
Site Surveys 
Summary of crustal structure beneath RSTN stations, 12:31641 
(RA;US) 
Validation 
High-frequency observations of earthquakes and explosions, 
using RSTN, 12:31644 (RA;US) 
Seismic validation of the RSTN: detection of regional 
earthquakes in eastern North America, 12:31637 (RA;US) 
Seismic validation of the RSTN: earth and system noise, 
12:31647 (RA;US) 
SEISMIC DETECTION 
Data Acquisition Systems 
Sandia high-frequency seismic project status, 12:31646 
(RA;US) 
Data Covariances 
Seismic-event locations using multiple phases. Final report, 
March-November 1985, 12:31634 (R;US) 
Evaluation 
Seismic validation of the RSTN: detection of regional 
earthquakes in eastern North America, 12:31637 (RA;US) 





SEISMIC DETECTION 
Measuring Instruments 


Measuring Instruments 
Sandia high-frequency seismic project status, 12:31646 
(RA;US) 
Research Programs 
Earth sciences: Annual report 1985, 12:30179 (R;US) 
Seismic Arrays 
Technical report for the period 1 July - 30 September 1986 on 
Contract MDA903-84-C-0020, 12:31633 (R;US) 
Signal Conditioning 
Approach for seismic event detection and azimuth estimation, 
12:31639 (RA;US) 
Signal-to-Noise Ratio 
High-frequency observations of earthquakes and explosions, 
using RSTN, 12:31644 (RA;US) 
Spectral Density 
Standard method for seismic spectral estimates, 12:31648 
(RA;US) 
Threshold Energy 
Noise levels and detection thresholds of RSTN stations during 
the GSETT, 12:31640 (RA;US) 
SEISMIC EVENTS 
See also EARTHQUAKES 
Detection 
Approach for seismic event detection and azimuth estimation, 
12:31639 (RA;US) 
Measuring Methods 
Lawrence Livermore National Laboratory's RSCP array 
deployment, 12:31649 (RA;US) 
Seismic Detection 
Sandia high-frequency seismic project status, 12:31646 
(RA;US) 
SEISMIC NOISE 
Noise levels and detection thresholds of RSTN stations during 
the GSETT, 12:31640 (RA;US) 
Frequency Analysis 
High-frequency seismic-noise characteristics at four UK-type 
arrays, 12:31645 (RA;US) 
Spectral Density 
Seismic validation of the RSTN: earth and system noise, 
12:31647 (RA;US) 
Time-Series Analysis 
Standard method for seismic spectral estimates, 12:31648 
(RA;US) 
SEISMIC P WAVES 
Attenuation 
Broadband differential attenuation measurements of P and S 
waves across North America, 12:31650 (RA;US) 
Reflection 
Summary of crustal structure beneath RSTN stations, 12:31641 
(RA;US) 
SEISMIC S WAVES 
Attenuation 
Broadband differential attenuation measurements of P and S 
waves across North America, 12:31650 (RA;US) 
SEISMIC SURFACE WAVES 
Surface wave seismic yields as measured by the Regional 
Seismic Test Network, 12:31643 (RA;US) 
SEISMIC SURVEYS 
Data Processing 
Exploration conference, 12:30055 (R;NO) 
Meetings 
Exploration conference, 12:30055 (R;NO) 
SEISMIC WAVES 


See also SEISMIC P WAVES 
SEISMIC S WAVES 
SEISMIC SURFACE WAVES 


Spectral Density 
Broadband studies of P-Coda and Lg waves for yield 
estimation, 12:31642 (RA;US) 
SEISMOGRAPHS 
Site Selection 
Seismic site selection at high frequencies: A case study, 
12:31652 (R;US) 
SELENIUM 
Coprecipitation 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
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Removal 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
SELENIUM COMPOUNDS 
Electronic Structure 
Effect of anion ordering on the H-anion interactions and band 
electronic structure of (TMTSF),BF, at 20 K, 12:31285 
(J;US) 
SELF-ENERGY 
Mathematical Models 
Long-range interactions between probes, particles and surfaces, 
12:32288 (R;US) 
SEMICONDUCTOR DIODES 
Design 
Design concepts for PBFA-II's applied-B ion diode, 12:31556 
(BA;US) 
SEMICONDUCTOR JUNCTIONS 
Fabrication 
Simultaneous junction formation using a directed energy light 
source, 12:30326 (J;US) 
SEMICONDUCTOR LASERS 
Gain 
Numerical simulation of gain-guided diode laser arrays, 
12:31391 (BA;US) 
Mathematical Models 
Numerical simulation of gain-guided diode laser arrays, 
12:31391 (BA;US) 
Wave Propagation 
Numerical simulation of gain-guided diode laser arrays, 
12:31391 (BA;US) 
SEMICONDUCTOR SWITCHES 
Design 
Final report: FET switch stage (High peak current, high 
average current FET switch stage for extractor power 
supplies), 12:31419 (R;US) 
Electrical Testing 
Final report: FET switch stage (High peak current, high 
average current FET switch stage for extractor power 
supplies), 12:31419 (R;US) 
Field Effect Transistors 
Final report: FET switch stage (High peak current, high 
average current FET switch stage for extractor power 
supplies), 12:31419 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION EQUIPMENT 
Design 
Upstream removal of impurities from flashed geothermal 
steam, 12:30392 (RA;US) 
Operation 
Upstream removal of impurities from flashed geothermal 
steam, 12:30392 (RA;US) 
Performance Testing 
Flash crystallizer test program: installation, start-up, and initial 
operation, 12:30409 (RA;US) 
SEPARATION PROCESSES 
See also CENTRIFUGATION 
CHEMISORPTION 
CHROMATOGRAPHY 
DISTILLATION 
FILTRATION 
ISOTOPE SEPARATION 
LEACHING 
Research Programs 
Mechanism of flow through compressible, porous beds in 
sedimentation, filtration, centrifugation, and deliquoring: 
Progress report, September 1, 1986-February 15, 1987, 
12:31123 (R;US) 
Technology Assessment 
Novel developments in bioreactor design and separations 
technology, 12:30327 (BA;US) 
SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
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SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS 
Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 
Buckling 
Structural Analysis, 12:31179 (TG;FR) 
Mathematical Models 
Identification of material constants for a composite shell 
structure, 12:31341 (R;US) 
Physical Properties 
Identification of material constants for a composite shell 
structure, 12:31341 (R;US) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Recommendations 
Shielding calculations at dismantled synchrocyclotron, 
12:31512 (R;US) 
SHIFT PROCESSES 
Catalysts 
Studies in chemical and electrochemical coal conversion: 
Technical progress report, 5/1/86-7/31/86, 12:29904 (R;US) 
SHORES 
For both lake- and sea-land boundaries. 
Cleaning 
Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 
Oil Spills 
Shore cleaning after oil spills. A calculation model for resource 
and time consumption by restoration, 12:30088 (R;NO;In 
Norwegian) 
SHORT ROTATION CULTIVATION 
Evaluation 
Large scale tests Soedra. Stage 3 (Demonstration program of 
short rotation cultivation), 12:30323 (R;SE;In Swedish) 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Computerized Simulation 
Hermiticity studies in SSC type calorimeters, 12:31568 (R;US) 
SI SEMICONDUCTOR DETECTORS 
Fabrication 
Manufacture and study of very high purity P-type Silicium 
nuclear detectors, 12:31578 (R;DZ;In French) 
Performance 
Manufacture and study of very high purity P-type Silicium 
nuclear detectors, 12:31578 (R;DZ;In French) 
Readout Systems 
Low noise monolithic CMOS front end electronics, 12:31585 
(R;DE) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA MINUS 
Magnetic Moments 
Hadronic atoms and leptonic conservations: Final technical 
report, February 1, 1984-January 31, 1987, 12:32152 (R;US) 
Mass 
Hadronic atoms and leptonic conservations: Final technical 
report, February 1, 1984-January 31, 1987, 12:32152 (R;US) 
SIGMA MODEL 
Doubly graded sigma model with torsion, 12:32189 (R;NL) 
SIGNALS 
Threshold Energy 
RSTN threshold and seismic signal propagation at high 
frequencies, 12:31636 (RA;US) 
SIGNAL-TO-NOISE RATIO 
Frequency Dependence 
High-frequency observations of earthquakes and explosions, 
using RSTN, 12:31644 (RA;US) 


SILICON ALLOYS 
Melting 


SILANES 
Plasma Arc Spraying 
Plasma deposition of wide gap, highly photoconductive a-Si:H 
thin films from disilane-helium mixtures, 12:31181 (J;US) 
SILICA 
Catalytic Effects 
Effect of silica support on Ru-Cu cluster morphology as 
determined by catalytic activity, 12:31255 (J;US) 
Ton Collisions 
Interaction of deuterium gas with dry SiO2 on Si: An ion-beam 
study, 12:31172 (J;US) 
Neutral-Particle Transport 
Interaction of deuterium gas with dry SiO2 on Si: An ion-beam 
study, 12:31172 (J;US) 
Surface Treatments 
Interaction of deuterium gas with dry SiO2 on Si: An ion-beam 
study, 12:31172 (J;US) 
SILICON 
Chemical Reaction Kinetics 
Kinetic and thermodynamic studies of pulsed laser irradiation, 
12:31120 (BA;US) 
Chemical Vapor Deposition 
Hydrogenated amorphous silicon films produced by chemical 
vapor deposition: Final report, 12:30306 (R;US) 
Crystal Defects 
Synchrotron x-ray topography of dislocation arrays, 12:31405 
(R;US) 
Crystal Growth 
Crystalline cell research: Today and tomorrow, 12:30313 
(R;US) 
Defects 
Structural defects in silicon web dendrite and their effects on 
solar cell efficiency: Annual subcontract report, 1 April 
1985-31 March 1986, 12:30319 (R;US) 
Dendritic Web Growth Method 
Structural defects in silicon web dendrite and their effects on 
solar cell efficiency: Annual subcontract report, 1 April 
1985-31 March 1986, 12:30319 (R;US) 
Ion Implantation 
Characterization of buried-nitride silicon for integrated circuit 
applications, 12:31415 (R;US) 
Defects in ion implanted silicon, investigated by transmission 
electron microscopy, 12:31161 (R;US) 
Rapid thermal annealing of oxygen-vacancy centers in O- 
implanted silicon, 12:31165 (R;US) 
Melting 
Kinetic and thermodynamic studies of pulsed laser irradiation, 
12:31120 (BA;US) 
Physical Radiation Effects 
Defects in ion implanted silicon, investigated by transmission 
electron microscopy, 12:31161 (R;US) 
Production 
Flat-Plate Solar Array Project final report: Volume 2, Silicon 
material, 12:30301 (R;US) 
Flat-Plate Solar Array Project: Final report: Volume 3, Silicon 
sheet: Wafers and Ribbons, 12:30302 (R;US) 
SILICON 28 
Ton-Atom Collisions 
Electron capture across a nuclear resonance in the strong 
potential Born approximation, 12:32120 (R;DE) 
SILICON 28 REACTIONS 
One-Nucleon Transfer Reactions 
Quasielastic processes in the /sup 28/Si + /sup 208/Pb 
reaction at 6 MeV/nucleon, 12:32229 (J;US) 
Quasi-Elastic Scattering 
Quasielastic processes in the /sup 28/Si + /sup 208/Pb 
reaction at 6 MeV/nucleon, 12:32229 (J;US) 
SILICON ALLOYS 
Chemical Reaction Kinetics 
Kinetic and thermodynamic studies of pulsed laser irradiation, 
12:31120 (BA;US) 
Melting 
Kinetic and thermodynamic studies of pulsed laser irradiation, 
12:31120 (BA;US) 





SILICON ALLOYS 
Superconductivity 


Superconductivity 

Rapid solidification of superconducting materials. Final 

technical report, 12:31148 (R;US) 
SILICON CARBIDES 
Brazing 
Characterization of MgO-LizO-Al.Os-SiO:z glasses for use as 
brazing materials, 12:31155 (R;US) 
Corrosion 
Molten salt corrosion of SiC and SisN«, 12:31049 (RA;US) 
Creep 

Tensile creep behavior of structural ceramics, 12:31050 

(RA;US) 
Fatigue 

Development and characterization of whisker-toughened oxide 

ceramics, 12:31062 (RA;US) 
Fracture Properties 

Nondestructive evaluation of structural ceramics, 12:31058 
(RA;US) 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Friction 
Dynamic contact of ceramics, 12:31056 (RA;US) 
Mechanical Properties 

Durability testing of ceramic materials for turbine engine 
applications, 12:31048 (RA;US) 

Improved processing of SiC and SisNa, 12:31065 (RA;US) 

Microstructure 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Nondestructive Testing 

Nondestructive evaluation of structural ceramics, 12:31129 
(R;US) 

Nondestructive evaluation of structural ceramics, 12:31058 
(RA;US) 

Production 

Improved processing of SiC and SisN,, 12:31065 (RA;US) 

SiC powder synthesis, 12:31059 (RA;US) 

Silicon nitride powder synthesis, 12:31060 (RA;US) 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Protective Coatings 

High temperature coating study to reduce contact stress 
damage of ceramics: Final report (ZrO2 coatings on SisN, 
and SiC against contact stress), 12:31131 (R;US) 

Ultrasonic Testing 
Measurement of ultrasonic properties of ceramic/ceramic 
composite materials, 12:31156 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Corrosion 
Molten salt corrosion of SiC and SisNa, 12:31049 (RA;US) 
Fabrication 
SisN, matrix composite development, 12:31067 (RA;US) 
Fracture Properties 

Dispersion-toughened SisN,, 12:30833 (RA;US) 

Nondestructive evaluation of structural ceramics, 12:31058 
(RA;US) 

Friction 
Dynamic contact of ceramics, 12:31056 (RA;US) 
Mechanical Properties 

Durability testing of ceramic materials for turbine engine 
applications, 12:31048 (RA;US) 

Improved processing of SiC and SisN,, 12:31065 (RA;US) 

SisN, matrix composite development, 12:31067 (RA;US) 

Sintering of silicon nitride, 12:31064 (RA;US) 

Transformation toughened silicon nitride, 12:31066 (RA;US) 

Microstructure 
Dispersion-toughened SisN,, 12:30833 (RA;US) 
Nondestructive Testing 

Nondestructive evaluation of structural ceramics, 12:31129 
{R;US) 

Nondestructive evaluation of structural ceramics, 12:31058 


(RA;US) 
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Production 
Improved processing of SiC and SisNa, 12:31065 (RA;US) 
Transformation toughened silicon nitride, 12:31066 (RA;US) 
Protective Coatings 

High temperature coating study to reduce contact stress 
damage of ceramics: Final report (ZrO2 coatings on SisN 
and SiC against contact stress), 12:31131 (R;US) 

Sintering 
Sintering of silicon nitride, 12:31064 (RA;US) 
SILICON OXIDES 
See also SILICA 
Ionic Conductivity 

Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 

Phase Studies 

Characterization of MgO-LizO-Al2Os-SiO2 glasses for use as 

brazing materials, 12:31155 (R;US) 
Transition Temperature 

Ionic conductivities and glass transition temperatures of 
Na/sub 2/O-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 

SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Efficiency 

Flate-Plate Solar Array Project: Final report: Volume 4, High- 
efficiency solar cells, 12:30303 (R;US) 

Production efficiency goals for silicon solar cells, 12:30318 
(R;US) 

Structural defects in silicon web dendrite and their effects on 
solar cell efficiency: Annual subcontract report, 1 April 
1985-31 March 1986, 12:30319 (R;US) 

Electrodes 

Low-reflective transparent conducting films of indium oxide by 
vacuum evaporation and their application to amorphous 
silicon solar cells, 12:30308 (R;US) 

Fabrication 

Flat-Plate Solar Array Project: Final report: Volume 3, Silicon 
sheet: Wafers and Ribbons, 12:30302 (R;US) 

Hydrogenated amorphous silicon films produced by chemical 
vapor deposition: Final report, 12:30306 (R;US) 

Research Programs 
Flate-Plate Solar Array Project: Final report: Volume 4, High- 
efficiency solar cells, 12:30303 (R;US) 
SILVER 
Atom Collisions 
K-shell ionization by antiprotons, 12:32118 (R;DE) 
SILVER COMPOUNDS 
Chemical Reaction Kinetics 
Kinetics of gas phase metal ions, 12:31291 (BA;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 
Array Processors 

Flexible and high-quality software on a multiprocessor 
computer system controlling a research flight simulator, 
12:31413 (R;US) 

SINTERING 
Mathematical Models 
Coalescence of two equal cylinders: exact results for creeping 
viscous plane flow driven by capillarity, 12:32298 (J;US) 
SITES (REACTOR) 
See REACTOR SITES 
SKIN 
Biological Radiation Effects 

Clinical and cellular radiobiological studies of silicon ion 
beams, 12:31897 (RA;US) 

Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 

Carcinogenesis 

Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 

(BA;US) 
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SLAGS 
Viscosity 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 
0 - 5 per cent. 
Economic Analysis 
Production of LEU high density fuels at Babcock and Wilcox, 
12:30557 (R;MY) 
Fuel Fabrication Plants 
Production of LEU high density fuels at Babcock and Wilcox, 
12:30557 (R;MY) 
SLOPE STABILITY 
Computer Codes 
Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 
Computerized Simulation 
Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 
Multiple block plane shear slope failure: Part III. Sensitivity 
analysis, case histories and conclusions, 12:29995 (R;CA) 
Failure Mode Analysis 
Multiple block plane shear slope failure: Part I. Theoretical 
analysis, 12:29993 (R;CA) 
Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 
Multiple block plane shear slope failure: Part III. Sensitivity 
analysis, case histories and conclusions, 12:29995 (R;CA) 
Mathematical Models 
Multiple block plane shear slope failure: Part I. Theoretical 
analysis, 12:29993 (R;CA) 
SLUDGES 
Materials Recovery 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Waste Disposal 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
Waste Product Utilization 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:29978 (BA;GB) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Comparative Evaluations 
Comparison of coal-water slurry pipeline systems, 12:30010 
(BA;GB) 
Economics 
Comparison of coal-water slurry pipeline systems, 12:30010 
(BA;GB) 
Research 
Coal technology development activities in India, 12:29892 
(BA;GB) 
SMP DEVICES 
See SCANNING MEASURING PROJECTORS 
SNOW 
Melting 
Presentation of test data for disposal of snow by liquefaction: 
Final technical report, 12:31347 (R;US) 
Water Pollution 
Effect of pollutants from snow and ice on quality of water 
from urban drainage basins. Technical report, 12:31804 
(R;US) 
SODIUM 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
SODIUM CHLORIDES 
Radiolysis 
Rates of oxidation of selected actinides by Clep, 12:31325 
(J;US) 


SOIL CONSERVATION 
Planning 


Thermodynamic Properties 
Water activity measurements with single suspended droplets: 
the NaCl-H2O and KCI-H2O systems, 12:31288 (J;US) 
SODIUM COMPLEXES 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
SODIUM HYDRIDES 
Configuration Interaction 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Molecular Structure 
Structures and energies of main group metal formyl complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
Wave Functions 
Structures and energies of main group metal formyl! complexes. 
The mechanism of the reaction of LiH with CO. An ab 
initio study, 12:31260 (J;US) 
SODIUM HYDROXIDES 
Chemical Reaction Kinetics 
Mass spectrometric analysis of coal extracts before and after 
treatment with molten caustic, 12:29930 (BA;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 
Ionic Conductivity 
Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 
Transition Temperature 
Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 
SODIUM SULFATES 
Corrosive Effects 
Molten salt corrosion of SiC and SisN,, 12:31049 (RA;US) 
SODIUM-SULFUR BATTERIES 
Materials Testing 
Ionic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 
SOFT X RADIATION 
Amplification 
Experimental study of soft x-ray amplification in Ni-like Eu, 
12:32124 (R;US) 
Biological Effects 
Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BA;US) 
Radiobiology 
Radiobiology of ultrasoft X-rays, 12:31964 (BA;US) 
SOIL CHEMISTRY 
Tracer Techniques 
Mineralisation and humification of C-14-labelled rice straw in a 
flooded rice field, 12:31697 (RA;DE;In German) 
SOIL CONSERVATION 
Decision Making 
Evaluating soil conservation alternatives: Agricultural 
economics technical publication No. 62, 12:31757 (R;US) 
Planning 
Evaluating soil conservation alternatives: Agricultural 
economics technical publication No. 62, 12:31757 (R;US) 





SOILS 
Acidification 


SOILS 
Acidification 

Aluminium types in surface material of acid forest soils, 
12:31741 (RA;DE;In German) 

Chemical soil condition of selected forest areas, illustrated by 
means of a field study in North-Rhine Westphalia, 12:31745 
(RA;DE;In German) 

Impact of fertilizers on the heavy metals output at a depth of 
100 cm and the reactions of pH value, organic C amount and 
heavy metal concentration in aqueous soil extracts from soil 
profiles of trial fields, 12:31739 (RA;DE;In German) 

Interaction between atmospheric acidity and weather- 
dependent acidification of forest soils, 12:31740 (RA;DE;In 
German) 

Natural and anthropogenic components of soil acidification, 
12:31736 (RA;DE;In German) 

Sources of acidity in some forested Udults, 12:31758 (J;US) 

Chemical Composition 

Changes in soil carbon storage after cultivation, 12:31761 

(J;US) 
Cultivation 

Changes in soil carbon storage after cultivation, 12:31761 

(J;US) 
Geochemistry 

Geochemical investigation of UMTRAP designated site at 

Shiprock, New Mexico, 12:32049 (R;US) 
Land Pollution 

Al-bond types and equilibria in the seeping water of acid soil, 
in the presence of organic constituents of the seeping water, 
12:31795 (RA;DE;In German) 

Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 

Investigation into the incorporation of nitrogen by humic 
matter, 12:31796 (RA;DE;In German) 

Soil protection as an integral part of environmental protection 
in Lower Saxony, 12:31735 (RA;DE;In German) 

Mapping 
Use of a spatial and tabular data base for order-three soil 
surveys, 12:31700 (RA;US) 
Mineral Cycling 
Sources of acidity in some forested Udults, 12:31758 (J;US) 
Multi-Element Analysis 

Usability of INAA in agrochemistry - analyses of samples of 

high weight, 12:31198 (RA;CS;In Czech) 
Particle Resuspension 

Experimental determination of the kinematic conversion rate of 

gaseous tritium into HTO, 12:31688 (R;FR) 
Radiation Monitoring 

Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 

Radionuclide Migration 

Old F-Area Seepage Basin: Environmental information 
document, 12:30186 (R;US) 

Radioactive waste burial grounds: Environmental information 
document, 12:30187 (R;US) 

Sampling 

Instrumental neutron activation analysis of soil sample, 

12:31193 (R;MY) 
Sorptive Properties 

Effects of ionic competition in the ternary system 
lead/cadmium/copper during adsorption in the soil, 12:31742 
(RA;DE;In German) 

SOLAR ABSORBERS 
Chemical Composition 

Electron spectroscopy studies of surface segregation in selected 
binary alloys and surface composition oxidized copper solar 
absorbers, 12:30360 (R;SE) 

Optical Properties 

Electron spectroscopy studies of surface segregation in selected 
binary alloys and surface composition oxidized copper solar 
absorbers, 12:30360 (R;SE) 

SOLAR ACTIVITY 


See also FACULAE 
SOLAR FLARES 
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SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SUNSPOTS 

Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

SOLAR AIR HEATERS 
Design 
Optimum design of a solar air heater, 12:30361 (R;NO) 
Performance 
Optimum design of a solar air heater, 12:30361 (R;NO) 
SOLAR ARCHITECTURE 
Energy Efficiency 
Lessons learned from the BPA solar homebuilders program, 
12:30885 (RA;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Abstracts 

Summary of Flat-Plate Solar Array Project documentation: 
Abstracts of published documents, 1975 to 1986, 12:30299 
(R;US) 

Computerized Simulation 

A simplified thermal model for Flat-Plate photovoltaic arrays, 

12:30312 (R;US) 
Concentrator Solar Cells 

Advances in concentrator technology, 12:30314 (R;US) 

Qualification testing of photovoltaic concentrators, 12:30341 
(R;US) 

Configuration 

Concentration principle applied to spaceborne solar arrays. 
Application to the coorbiting platform mission: Studies 
synthesis, 12:30322 (R;FR) 

Mathematical Models 

A simplified thermal model for Flat-Plate photovoltaic arrays, 

12:30312 (R;US) 
Performance Testing 

Qualification testing of photovoltaic concentrators, 12:30341 

(R;US) 
Planning 

Flat-Plate Solar Array Project: Final report: Volume 8, 

Project analysis and integration, 12:30305 (R;US) 
Program Management 

Flat-Plate Solar Array Project: Final report: Volume 8, 

Project analysis and integration, 12:30305 (R;US) 
Reliability 

Flat-Plate Solar Array Project: Final report: Volume 6, 

Engineering sciences and reliability, 12:30304 (R;US) 
Research Programs 

Flat-Plate Solar Array Project: Final report: Volume 1, 
Executive summary, 12:30300 (R;US) 

Flat-Plate Solar Array Project final report: Volume 2, Silicon 
material, 12:30301 (R;US) 

Flat-Plate Solar Array Project: Final report: Volume 3, Silicon 
sheet: Wafers and Ribbons, 12:30302 (R;US) 

Safety 

Flat-Plate Solar Array Project: Final report: Volume 6, 

Engineering sciences and reliability, 12:30304 (R;US) 
Silicon Solar Cells 

Advances in concentrator technology, 12:30314 (R;US) 

Flat-Plate Solar Array Project final report: Volume 2, Silicon 
material, 12:30301 (R;US) 

Solar Concentrators 

Concentration principle applied to spaceborne solar arrays. 
Application to the coorbiting platform mission: Studies 
synthesis, 12:30322 (R;FR) 

T Codes 

A simplified thermal model for Flat-Plate photovoltaic arrays, 

12:30312 (R;US) 
Testing 

Flat-Plate Solar Array Project: Final report: Volume 6, 

Engineering sciences and reliability, 12:30304 (R;US) 
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SOLAR CELLS 


See also CONCENTRATOR SOLAR CELLS 
SILICON SOLAR CELLS 


Connectors 

Voltage-matched configurations for multijunction solar cells, 

12:30317 (R;US) 
Efficiency 

Basic studies of III-V high-efficiency cell components: Annual 
subcontract report, 15 August 1985-14 August 1986, 12:30320 
(R;US) 

Indexes 

Cumulative index of photovoltaic conference proceedings: 

IEEE, EC, PVSEC, ESA, 12:30329 (R;US) 
Junctions 

Voltage-matched configurations for multijunction solar cells, 

12:30317 (R;US) 
Research Programs 

Flat-Plate Solar Array Project: Final report: Volume 1, 

Executive summary, 12:30300 (R;US) 
Semiconductor Junctions 

Simultaneous junction formation using a directed energy light 

source, 12:30326 (J;US) 
SOLAR CONCENTRATORS 
Wind Loads 

Aerodynamic loading characteristics of a hemispherical solar 
concentrator: The Crosbyton Solar Power Project, Task 5, 
12:30344 (R;US) 

SOLAR CONSTANT 
Measuring Methods 

Geophysical Monitoring for Climatic Change Number 14. 

Summary report 1985, 12:32043 (R;US) 
SOLAR CORONA 
Soft X Radiation 

High-resolution imaging detector for use with a soft x-ray 

telescope, 12:32053 (R;US) 
SOLAR CYCLE 

Radiation-shielding requirements on long-duration space 

missions, 12:32267 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR DRYERS 
Construction 

Sechage solaire des aliments (solar food drying and 
conservation of food for year-round consumption), 12:30355 
(R;US;In FR) 

SOLAR ENERGY 
Public Policy 

Support for local government regulation to promote solar 

energy, 12:30293 (RA;US) 
Research Programs 

Government research and development summaries: Chemical, 
Electrical, Mechanical, Nuclear, Te, Ti, Solar, and 
Magnetohydrodynamic Project Briefs. Monthly report, 
12:30817 (R;US) 

SOLAR FLARES 

Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

Energy Storage 

Turbulence as a proposed intermediate energy-storage 

mechanism during solar flares, 12:32058 (R;US) 
Helium 

Excitation of helium resonance lines in solar flares, 12:32057 

(R;US) 
Optical Properties 

Direct measurements of the optical thickness and radiative 
source function in the optical continuum of solar flares, 
12:32056 (R;US) 

Radiation Hazards 

Manned Mars mission solar physics: Solar energetic particle 
prediction and warning, 12:31945 (RA;US) 

Radiation-shielding requirements on long-duration space 
missions, 12:32267 (R;US) 

Solar particle event predictions for manned Mars missions, 
12:31947 (RA;US) 


SOLAR WATER HEATERS 
Performance 


Radiation Protection 

Radiation environment and shielding for early manned Mars 
missions, 12:31948 (RA;US) 

Solar particle event predictions for manned Mars missiois, 
12:31947 (RA;US) 

Thermal Radiation 

Turbulence as a proposed intermediate energy-storage 

mechanism during solar flares, 12:32058 (R;US) 
Visible Spectra 
Possibility of a purely chromospheric origin for the bright 
kernels in white-light flares, 12:32059 (R;US) 
SOLAR HEATING 
See also SOLAR WATER HEATING 
Research Programs 
Government research and development summaries: Solar 
Project Briefs. Monthly report, 12:30311 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 

Detection of solar neutrinos in superfluid helium, 12:31588 

(J;US) 
SOLAR PONDS 
Boundary Layers 

Surface influences and zone boundary processes in solar ponds: 
Final report, June 15, 1984-December 14, 1986, 12:30358 
(R;US) 

SOLAR PROMINENCES 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

SOLAR RADIATION 
Computer Calculations 

Heat transfer by radiation at interior and exterior surfaces of 

building envelopes, 12:30973 (R;FI;In Finnish) 
Measuring Methods 

Comparison between estimation methods of solar radiation: 
satellite and conventional. M.S. thesis, 12:30359 (R;BR;In 
several languages) 

Radiowave Radiation 

Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 

Research Programs 

Improvements in glazings - SERI materials research in 

progress, 12:30891 (RA;US) 
X Radiation 

Personal computer based GOES data archive. Technical 
memo, 12:32094 (R;US) 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

SOLAR RADIO BURSTS 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

SOLAR THERMAL POWER PLANTS 
Central Receivers 

Heat transfer research for high temperature solar thermal 

energy systems, 12:30349 (BA;US) 


Analysis of a solar energy thermal power plant, 12:30345 
(R;BR;In several languages) 
Design 
Analysis of a solar energy thermal power plant, 12:30345 
(R;BR;In several languages) 
High Temperature 
Heat transfer research for high temperature solar thermal 
energy systems, 12:30349 (BA;US) 
Sensible Heat Storage 
Heat transfer research for high temperature solar thermal 
energy systems, 12:30349 (BA;US) 
SOLAR WATER HEATERS 
Performance 
Comparison of experimental and calculated performance of 
integral collector-storage solar water heaters, 12:30357 
(J;GB) 





SOLAR WATER HEATERS 
Research Programs 


Research Programs 

Comparison of experimental and calculated performance of 
integral collector-storage solar water heaters, 12:30357 
(J;GB) 

T Codes 

Comparison of experimental and calculated performance of 
integral collector-storage solar water heaters, 12:30357 
(J;GB) 

SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Solar Equipment 
Thermal conversion of solar radiations-collective applications- 
hot water production, 12:30350 (R;FR;In French) 
SOLAR WATER PUMPS 
Design 
Water pumping: The solar alternative, 12:30335 (R;US) 
Feasibility Studies 
Water pumping: The solar alternative, 12:30335 (R;US) 
SOLAR WIND 

Field-aligned currents and ionospheric electric fields in the 
vicinity of the dayside polar cleft: observations and 
simulations, 12:32107 (R;US) 

Solar-Geophysical Data Number 509, January 1987. Part 2 
(comprehensive reports). Data for July 1986, 12:32096 
(R;US) 

Interactions 

Technique of linear-prediction filters applied to studies of solar 

wind-magnetosphere coupling, 12:32060 (R;US) 
SOLID CLUSTERS 
Chemical Bonds 

Interaction of sulfur-containing compounds with transition 
metal clusters and metal surfaces: Final report, March 1, 
1986-February 28, 1987, 12:29941 (R;US) 

SOLID FUELS 
Comminution 
Solid fuels as engine fuels, 12:31072 (R;FI;In Finnish) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Efficiency 

New, efficient optically pumped solid state lasers. Annual 

report, 15 August 1985-14 August 1986, 12:31368 (R;US) 
Optical Pumping 

New, efficient optically pumped solid state lasers. Annual 

report, 15 August 1985-14 August 1986, 12:31368 (R;US) 
SOLID STATE PHYSICS 

Electronically induced phase transformation. Final report, 1 

October 1984-30 September 1985, 12:31094 (R;US) 
SOLID WASTES 


See also MINERAL WASTES 
TAILINGS 
WOOD WASTES 


Chemical Properties 

Preliminary investigation of AFBC solid waste properties, 

1982-1983, 12:29971 (R;CA) 
Forecasting 

Characterization of municipal solid waste in the United States 

1960-2000. Rept. for 1960-84, 12:31032 (R;US) 
Ground Disposal 

Evaluating cover systems for solid and hazardous waste 
(revised). Final report, December 1970-July 1980, 12:31750 
(R;US) 

Guide to the disposal of chemically stabilized and solidified 
waste, 12:31751 (R;US) 

Inter-industry collaborative study of the toxicity characteristic 
leaching procedure. Addendum to compilation of Phase 1A 
and Phase 2 data. Technical report, 12:31753 (R;US) 

Leachates 

Preliminary investigation of AFBC solid waste properties, 

1982-1983, 12:29971 (R;CA) 
Physical Properties 

Preliminary investigation of AFBC solid waste properties, 

1982-1983, 12:29971 (R;CA) 
Waste Disposal 

Preliminary investigation of AFBC solid waste properties, 

1982-1983, 12:29971 (R;CA) 
Waste Management 

Preliminary investigation of AFBC solid waste properties, 

1982-1983, 12:29971 (R;CA) 
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SOLIDS 
Luminescence 

Luminescence from irradiated solids, and radiation from 

immersed oscillating dipoles, 12:31097 (R;US) 
Mathematical Models 
Relativistic calculations on polyatomic systems, 12:32122 
(R;US) 
SOLVATATION 
See SOLVATION 
SOLVATION 
Mathematical Models 

Boundary continuity and analytical potentials in continuum 
solvent models. Implications for the born model, 12:31272 
(J;US) 

SOLVENT EXTRACTION 

Step-wise supercritical extraction of carbonaceous residua, 

12:31218 (P;US) 
SOLVENT-REFINED COAL 
Swelling 
Transport of penetrants in the macromolecular structure of 
coals. 6. Amine transport mechanisms, 12:29920 (J;US) 
SOMATIC CELLS 
See also STEM CELLS 
Delayed Radiation Effects 

Evidence for increased somatic cell mutations at the 
glycophorin A locus in atomic bomb survivors, 12:31953 
(J;US) 

SOOT 

Influence of alkaline-earth additives on soot and hydroxyl 

radicals in diffusion flames, 12:31327 (R;US) 
Combustion Kinetics 

Combustion phenomena in CI engines: Quarterly progress 
report No. 3, 23 April 1985-24 July 1985, 12:31330 (R;US) 

Combustion phenomena in CI engines: Quarterly progress 
report No. 1, 24 September 1984-21 January 1985, 12:31329 
(R;US) 

Optical diagnostics for diesel engine applications: Quarterly 
technical progress report, 1 January 1985 to 31 March 1985, 
12:31068 (R;US) 

Experiment Planning 

Combustion phenomena in CI engines: Quarterly progress 

report No. 3, 23 April 1985-24 July 1985, 12:31330 (R;US) 
Stoichiometry 

Combustion phenomena in CI engines: Quarterly progress 
report No. 2, 22 January 1985-22 April 1985, 12:31070 
(R;US) 

SOURCE TERMS 
Data Covariances 

Uncertainty in the ex-vessel source term caused by uncertainty 

in in-vessel models, 12:30649 (BA;US) 
SOUTH AFRICA 
Buildings 

Aspects of design and construction relating to the structural 
strength and stability of innovative building systems, 
12:30967 (R;US) 

Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
SOUTH CAROLINA 
Military Facilities 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

SOUTH KOREA 

See REPUBLIC OF KOREA 
SOVIET UNION 

See USSR 
SPACE FLIGHT 

Strategic defense initiative impacts on manned Mars missions, 
12:31567 (RA;US) 

Radiation Hazards 

Manned Mars mission solar physics: Solar energetic particle 
prediction and warning, 12:31945 (RA;US) 

Manned Mars mission radiation environment and radiobiology, 
12:31946 (RA;US) 
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Radiation-shielding requirements on long-duration space 
missions, 12:32267 (R;US) 
Solar particle event predictions for manned Mars missions, 
12:31947 (RA;US) 
Radiation Protection 
Manned Mars mission radiation environment and radiobiology, 
12:31946 (RA;US) 
Radiation environment and shielding for early manned Mars 
missions, 12:31948 (RA;US) 
Solar particle event predictions for manned Mars missions, 
12:31947 (RA;US) 
SPACE HEATING 
Cost Benefit Analysis 
Socio-economic value of biomass for energy purposes. Final 
report, 12:30812 (R;NO;In Norwegian) 
Energy Conservation 
Calculation models for the optimization of energy saving steps 
in buildings, 12:30971 (R;NO;In Norwegian) 
Investigation into quantifying the contribution of wood stoves 
to space heating energy use, 12:30850 (RA;US) 
Energy Efficiency Standards 
Energy conservation and standard consumption, 12:30970 
(R;SE;In Swedish) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Comparative Evaluations 
Criteria for mechanical energy savings retrofit options for 
single-family residences, 12:30883 (RA;US) 
Energy Efficiency 
Analysis of federal appliance energy efficiency standards, 
12:30937 (RA;US) 
Energy efficiency choice in the purchase of residential 
appliances, 12:30908 (RA;US) 
Heat Exchangers 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI;In Finnish) 
Performance 
Criteria for mechanical energy savings retrofit options for 
single-family residences, 12:30883 (RA;US) 
Rating the heating energy efficiency of homes and small 
buildings, 12:30881 (RA;US) 
Regenerators 
Contaminant transfer in rotary heat exchangers, 12:30979 
(R;FI,In Finnish) 
Temperature Control 
Energy consumption control of heating systems in office 
blocks. Principles and methods for measurement, control, 
and recording instruments. Some practical experiences, 
12:30951 (R;NO;In Norwegian) 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Brayton Cycle Power Systems 
SPR-9 concept definition study: FY 1986 summary, 12:30513 
(R;US) 


SPR-9 concept definition study: FY 1986 summary, 12:30513 
(R;US) 
Feasibility Studies 
Nuclear power supplies: their potential and the practical 
problems to their achievement for space missions, 12:30512 
(RA;US) 
Research Programs 
SPR-9 concept definition study: FY 1986 summary, 12:30513 
(R;US) 
SPACE PROPULSION REACTORS 
Configuration 
Assessment of the advantages and feasibility of a nuclear 
rocket for a manned Mars mission, 12:30572 (RA;US) 
Feasibility Studies 
Assessment of the advantages and feasibility of a nuclear 
rocket for a manned Mars mission, 12:30572 (RA;US) 
Nuclear electric propulsion, 12:30569 (RA;US) 
Propulsion issues, options and trades, 12:30571 (RA;US) 
Propulsion Systems 
Power system technologies for the manned Mars mission, 
12:30330 (RA;US) 


SPENT FUEL CASKS 
In 


Specifications 
PEGASUS: a multi-megawatt nuclear electric propulsion 
system, 12:30570 (RA;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
See also MARS SPACE PROBES 
Ion Propulsion 
Power system technologies for the manned Mars mission, 
12:30330 (RA;US) 
Propulsion Systems 
Antimatter propulsion, status and prospects, 12:31339 (RA;US) 
Power system technologies for the manned Mars mission, 
12:30330 (RA;US) 
Propulsion issues, options and trades, 12:30571 (RA;US) 
Shielding 
Radiation environment and shielding for early manned Mars 
missions, 12:31948 (RA;US) 
SPACE WEAPONS 
Decision Making 
Battle management in space. Research report, 12:31631 (R;US) 
Military Strategy 
Morality to strategy: perspectives on offensive weapons in 
space. Research report, 12:31087 (R;US) 
SPACECRAFT POWER SUPPLIES 
Nuclear Power Plants 
Nuclear power supplies: their potential and the practical 
problems to their achievement for space missions, 12:30512 
(RA;US) 
Thermoelectric Generators 
AMTEC: High efficiency static conversion for space power, 
12:30820 (RA;US) 
SPALLATION FRAGMENTS 
Coincidence Spectrometry 
What can we learn about fragmentation from coincidence 
measurements?, 12:31591 (BA;US) 
SPALLATION PRODUCTS 
See SPALLATION FRAGMENTS 
SPARK IGNITION ENGINES 
Alcohol Fuels 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
Energy Consumption 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
Wear 
Alcohol fuels in spark ignition engines. Use characteristics and 
engine wear, 12:31073 (R;FI;In Finnish) 
SPECIFIC HEAT 
Calculation Methods 
Oil shale heat-capacity relations and heats of pyrolysis and 
dehydration, 12:30116 (R;US) 
SPECTROMETERS 


See also MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 


Slitless intensified readout gated spectrometer (X-ray 
spectrometer), 12:31612 (R;US) 
Design 
High-temperature Stark and radio-frequency—microwave 
double-resonance microwave spectrometer, 12:31615 (J;US) 
Small capacitor electrodes for microwave rotational 
spectroscopy in a supersonic expansion, 12:31618 (J;US) 
Electrodes 
Small capacitor electrodes for microwave rotational 
spectroscopy in a supersonic expansion, 12:31618 (J;US) 
Operation 
High-temperature Stark and radio-frequency—microwave 
double-resonance microwave spectrometer, 12:31615 (J;US) 
SPENT FUEL CASKS 
Industrial Radiography 
Nondestructive evaluation of monolithic transportation casks 
for spent nuclear fuel, 12:30131 (R;US) 
Inspection 
Nondestructive evaluation of monolithic transportation casks 
for spent nuclear fuel, 12:30131 (R;US) 





SPENT FUEL CASKS 
Ultrasonic Testing 


Ultrasonic Testing 
Nondestructive evaluation of monolithic transportation casks 
for spent nuclear fuel, 12:30131 (R;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
Dry Storage 
Release of fission products and post-pile creep behaviour 
irradiated fuel rods stored under dry conditions. Final 
report, 12:30130 (R;DE;In German) 
SPENT FUELS 
Radioactive Waste Disposal 
Siting high-level nuclear waste repositories: A progress report 
for Rhode Island, 12:30139 (R;US) 
Reprocessing 
Chemical species of ruthenium in waste solution arising from 
®.-Mo production process by means of **5U(n,f)®*Mo and 
their change during waste treatments, 12:30127 (R;JP;In 
Japanese) 
SPENT LIQUORS 
Combustion 
Control of a black liquor supply and combustion processes. 
Part 1, 12:31011 (R;FI;In Finnish) 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
Control Systems 
Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 
SPICULES 
See SOLAR PROMINENCES 
SPINACH 
Protein Structure 
Resonance Raman spectra of the [2Fe-2S] clusters of the 
Rieske protein from thermus and phthalate dioxygenase from 
pseudomonas, 12:31278 (J;US) 
SPINAL CORD 
Biological Radiation Effects 
Helium irradiation of the rat spinal cord, 12:31939 (RA;US) 
Biological Repair 
Helium irradiation of the rat spinal cord, 12:31939 (RA;US) 
SPONTANEOUS COMBUSTION 
Air Flow 


Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 
Temperature Measurement 
Spontaneous combustion of coal and maceral-enriched 
fractions under storage and pneumatic transport conditions: 
Final annual report, March 1, 1986-February 28, 1987, 
12:29942 (R;US) 
SPORES 
Growth 
Preliminary results in microfungal presence in large scale 
season storage of forest fuel, 12:30289 (R;SE;In English and 
Swedish) 
SPRAYED COATINGS 
Materials Testing 
Behavior of ceramic thermal barrier coatings on diesel engine 
combustion zone components, 12:31074 (J;CH) 


Effects of atmosphere on the tribological properties of a 
chromium carbide based coating for use to 760°C, 12:31125 
(R;US) 

SPRUCES 
Nutrients 

Nutrient supply to fertilized, differently damaged spruces in 
sites of North-East Bavaria affected by air pollution, 
12:31747 (RA;DE;In German) 

SQUID DEVICES 
Superconducting Quantum Interference Devices 
Josephson Junctions 

Low-frequency excess noise in Nb-AlzOs-Nb Josephson tunnel 

junctions, 12:31362 (J;US) 
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SRRC-UTR-100 REACTOR 
Control Elements 
Programme to reduce down-time and site radiation dose 
through improvements in control rod design, 12:30537 
(R;MY) 
Reactor Shutdown 
Programme to reduce down-time and site radiation dose 
through improvements in control rod design, 12:30537 
(R;MY) 
SSDL 
Quality Assurance 
Therapy level dosimetry service at Unit Tenaga Nuklear, 
12:32279 (RA;MY;In Malay) 
STAINLESS STEEL-304 
Pipes 
Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 
Thermal Conductivity 
Thermal conductance of pressed aluminum and stainless steel 
contacts at liquid helium temperatures, 12:31105 (R;US) 
Ultrasonic Testing 
Nondestructive examination (NDE) reliability for inservice 
inspection of light water reactors: Semi-annual report, April 
1986-September 1986, 12:30517 (R;US) 


Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
STAINLESS STEEL-316 
Thermal Fatigue 
Thermal fatigue of stainless steel, 12:31109 (R;US) 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Atom Transport 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
Chemical Reaction Kinetics 
Droplet heat transfer and chemical reactions during direct 
containment heating, 12:30648 (BA;US) 
Computerized Simulation 
Droplet heat transfer and chemical reactions during direct 
containment heating, 12:30648 (BA;US) 
Cracks 
Approximate methods for fracture analyses of through-wall 
cracked pipes, 12:30529 (R;US) 
Hydrogen Embrittlement 
Hydrogen induced cracking of ferritic stainless steels and 
titanium, 12:31110 (R;SE;In Swedish) 
Mechanical Properties 
Development of a high temperature austenitic stainless steel, 
12:31080 (RA;US) 
Microstructure 
Development of a high temperature austenitic stainless steel, 
12:31080 (RA;US) 
Pipes 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Reactor Materials 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Ultrasonic Testing 
Detection and characterization of defects in centrifugally cast 
stainless steel: Final report, 12:30496 (R;US) 
Welded Joints 
Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Performance of 
welded joints and build-up welds, 12:30503 (R;DD;In 
German) 
STANDARD MODEL 
Experiment Planning 
Probing the W-Z-Higgs sector of electroweak gauge theories 
at the superconducting super collider, 12:32171 (R;US) 
Proton-Antiproton Interactions 
Collider physics: A theorist’s view, 12:32154 (R;US) 
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Reviews 
Experiments beyond the standard model, 12:32170 (BA;US) 
Testing 
Experiments beyond the standard model, 12:32170 (BA;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 
Expert Systems 
Error-finding and error-correcting methods for the start-up of 
the SLC, 12:31503 (R;US) 
Feedback 
Fast energy and energy spectrum feedback in the SLC Linac, 
12:31535 (R;US) 
Stabilization 
Position, angle and energy stabilization for the SLC positron 
target and ARCs, 12:31504 (R;US) 
STARS 
See also DWARF STARS 
NEUTRON STARS 
S Process 
Beta-decay rates of highly ionized heavy atoms in stellar 
interiors, 12:32100 (J;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 
Energy Consumption 
State Energy Data Report: Consumption estimates, 1960-1985, 
12:30752 (R;US) 
Energy Policy 
Improving federal-state energy conservation programs: the 
states’ perspective, 12:30938 (RA;US) 
Transportation Sector 
Revitalization of PennDOT: a case study in effective public 
management, 12:30985 (R;US) 


Flow Models 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Heat Transfer 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Purification 
Upstream removal of impurities from flashed geothermal 
steam, 12:30392 (RA;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATION 
See also COGENERATION 
Boilers 
Dimensioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
STEAM GENERATORS 
Corrosion 
Steam generator cold leg thinning in operating plants: Final 
report, 12:30493 (R;US) 
Pipes 
Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
bes 


Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
Valves 
Feed control of steam generators for WWER type nuclear 
power plants, 12:30544 (RA;CS;In Czech) 
Water Chemistry 
Steam generator cold leg thinning in operating plants: Final 
report, 12:30493 (R;US) 
Wear 
Steam generator cold leg thinning in operating plants: Final 
report, 12:30493 (R;US) 
LINES 


Failures 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 


STIRLING ENGINES 
Feasibility Studies 


Reactor Control Systems 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
Ruptures 
Effectiveness of auxiliary spray in a pressurizer scaled from a 
pressurized water reactor, 12:30634 (BA;US) 
STEAM REFORMER PROCESSES 
Methanation 
EVA II/ADAM II pilot plant - construction and operation, 
12:30506 (R;DE;In German) 
Process Heat 
EVA II/ADAM II pilot plant - construction and operation, 
12:30506 (R;DE;In German) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Mechanical Vibrations 
Laser Doppler vibration testing: Final report, 12:30453 (R;US) 
Scale Control 
Solution to severe turbine scaling at the Blundell geothermal 
plant, 12:30410 (RA;US) 
Scaling 
Solution to severe turbine scaling at the Blundell geothermal 
plant, 12:30410 (RA;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A106 
Pipes 
Analytical methods and experimental correlations for piping 
high level inelastic seismic response, 12:30588 (R;US) 
Seismic ratchet-fatigue failure of piping systems, 12:30589 
(R;US) 
STEEL-DIN-1-6310 
Crack Propagation 
Effect of notches on fatigue crack growth, 12:31101 (R;DE) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 


MANGANESE STEELS 
STAINLESS STEELS 


Materials Testing 
Toward development of specifications of steels appropriate for 
geothermal applications, 12:30412 (RA;US) 
Weldability 
Proceedings of the conference on progress in resolving 
undesirable trace element effects on the weldability of steels, 
12:31107 (R;US) 
STEM CELLS 
Cell Proliferation 
Seeding of single hemopoietic stem cells and self renewal of 
committed stem cells, 12:31926 (RA;US) 
Inactivation 
Inactivation of mouse marrow stem cells by heavy charged 
particles, 12:31940 (RA;US) 
Lethal Irradiation 
Seeding of single hemopoietic stem cells and self renewal of 
committed stem cells, 12:31926 (RA;US) 
Physiology 
Hemopoiesis and malaria, 12:31904 (RA;US) 
STIMULATED EMISSION DEVICES 


See GASERS 
LASERS 


STIRLING ENGINES 
Bottoming Cycles 
Comparative economic analysis of bottoming systems, 12:31081 
(RA;US) 
Design 
Automotive Stirling engine program: Mod I engine 
development summary, 12:31078 (RA;US) 
Feasibility Studies 
Automotive Stirling engine program: Mod II engine 
performance status, 12:31075 (RA;US) 





STIRLING ENGINES 
Feasibility Studies 


Automotive Stirling engine program: Stirling engine 
applications update, 12:31076 (RA;US) 
Materials 
Development of a high temperature austenitic stainless steel, 
12:31080 (RA;US) 
Materials requirements for advanced Stirling engines, 12:31082 
(BA;US) 
Performance 
Automotive Stirling engine program: Mod II engine 
performance status, 12:31075 (RA;US) 
Automotive Stirling engine program: Stirling engine 
applications update, 12:31076 (RA;US) 
Automotive Stirling engine program: Mod I engine 
development summary, 12:31078 (RA;US) 
Progress of Stirling cycle analysis and loss mechanism 
characterization, 12:31079 (RA;US) 
Performance Testing 
Mod II engines system development, 12:31077 (RA;US) 
STM4-120 variable swashplate Stirling engine program update, 
12:30981 (RA;US) 
Thermodynamic Cycles 
Progress of Stirling cycle analysis and loss mechanism 
characterization, 12:31079 (RA;US) 
STOCHASTIC PROCESSES 
Simulation 
Simulation of a stochastic process with a non rational, 12:30426 
(R;SE;In Swedish) 
STORAGE BATTERIES 


See ELECTRIC BATTERIES 
STORAGE FACILITIES 
Hazards 
Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 
Regulations 
Safety of the use of coal products. Part 1. Literature study and 


data acquisition, 12:30009 (R;FI;In Finnish) 
Ventilation 
Survey of methane accumulation within coal silos, 12:30008 
(R;CA) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 


SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 


Counting Techniques 
Studies of radioactive decays of completely ionized nuclei in a 
heavy ion storage ring, 12:31572 (R;DE) 
Electron Cooling 
SIS/ESR - a heavy ion synchrotron and cooler facility at GSI, 
12:31463 (R;DE) 
Particle Losses 
Simulation of beam loss in the Los Alamos proton storage ring, 
12:31565 (R;US) 
Performance 
The performance of the Los Alamos Proton Storage Ring, 
12:31566 (R;US) 
Synchrotron Radiation 
Universal and diagnostic curves of intensity of synchrotron 
radiation monochromatic beams, 12:31465 (RA;SU;In 
Russian) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Fuel Pellets 
Introduction of processed fuels. Final report, 12:30284 
(R;NO;In Norwegian) 
STRAND BREAKS 
Radioinduction 
Production of strand breaks in DNA by water radicals: a 
theoretical study, 12:31929 (RA;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
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STRATEGIC PETROLEUM RESERVE 
United States Department of Energy strategic petroleum 
reserve: Environmental monitoring report: Annual 1986, 
12:30092 (R;US) 
STRAW 
Briquetting 
Mobile plant for straw briquetting, 12:30286 (R;SE;In Swedish) 
Carbonization 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Combustion 
Follow-up routines for automatic controlled straw-fired plants. 
Final report, 12:31003 (R;NO;In Norwegian) 
Comminution 
Low-cost preparation from any fragmented vegetable product 
of a fuel for small units, 12:30280 (R;FR;In French) 
Decomposition 
Mineralisation and humification of C-14-labelled rice straw in a 
flooded rice field, 12:31697 (RA;DE;In German) 
Feasibility Studies 
Straw as a fuel in district heating plants. Final report, 12:31030 
(R;NO;In Norwegian) 
STRENGTH (COMPRESSION) 
See COMPRESSION STRENGTH 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Dual model approach to a renormalizable theory of 
gravitation, 12:32316 (BA;US) 
Chiral Symmetry 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 
Compactification 
Supersymmetry restoration in the compactified O(16) x O(16)’ 
heterotic string theory, 12:32196 (J;NL) 
Gauge Invariance 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Partial Waves 
Partial-wave unitary and closed-string amplitudes, 12:32195 
(J;NL) 
Quantum Gravity 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 
Superconductivity 
Dynamics of superconducting cosmic strings, 12:32099 (J;US) 
Supergravity 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 
Supersymmetry 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 
Yang-Mills Theory 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
STRONG INTERACTIONS 
Coupling Constants 
Measurement of the coupling constant a/sub s/ of the strong 
interaction from energy-energy correlations in the e/sup 
+/e/sup -/ annihilation at c.m. energies from 14 to 43 GeV, 
12:32157 (R;DE;In German) 
STRONTIUM 
Computerized Simulation 
A mechanistic model for Sr and Ba release from severely 
damaged fuel, 12:30645 (BA;US) 





2478 / ERA-12/15 


STRONTIUM ALLOYS 
Chemical Composition 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQO,, 12:31250 (J;US) 
Chemical Preparation 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
Superconductivity 
Comparison of carbonate, citrate, and oxalate chemical routes 
to the high-T/sub c/ metal oxide superconductors La/sub 2- 
x/Sr/sub x/CuQ,, 12:31250 (J;US) 
STRONTIUM COMPLEXES 
Crystal Structure 
Structural and molecular mechanics studies of bis(dibuty] 
phosphato)aquastrontium-18-crown-6 and analogous alkaline- 
earth-metal complexes, 12:31257 (J;US) 
Molecular Structure 
Structural and molecular mechanics studies of bis(dibutyl 
phosphato)aquastrontium-18-crown-6 and analogous alkaline- 
earth-metal complexes, 12:31257 (J;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 
SUBBITUMINOUS COAL 
Activation Energy 
Particle size dependence of coal char reactivity, 12:29949 
(J;US) 
Ashes 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Chemical Reaction Kinetics 
Particle size dependence of coal char reactivity, 12:29949 
(J;US) 
Combustion Properties 
Particle size dependence of coal char reactivity, 12:29949 
(J;US) 
Comparative Evaluations 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Fluidized-Bed Combustion 
Fluidized-bed combustion: the Australian experience and its 
application to Asian and Pacific basin countries, 12:30037 
(BA;GB) 
Heat Treatments 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:29894 (BA;GB) 
Pyrolysis 
Kinetics of volatile product evolution in coal pyrolysis: 
experiment and theory, 12:29919 (J;US) 
Solvent Extraction 
Hydrogen bonds from a subbituminous coal to sorbed solvents. 
An infrared study, 12:29925 (J;US) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBCRITICALITY 
Multiplication Factors 
Dynamic subcriticality measurements using the CF neutron 
noise method: Videotape, 12:30126 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBURBS 
See URBAN AREAS 


SULFUR COMPOUNDS 
Molecular Structure 


SUGAR BEETS 
Enzymatic Hydrolysis 
Production of ethanol from cellulose with clostridium 
thermocellum: contribution to the study of some limiting 
steps, 12:30276 (R;FR;In French) 
Viral Diseases 
Utilization of photographic and radiometric data for 
identifying the sugarbeet Rhizomanie, 12:31695 (RA;US;FR) 
SUGAR CANE 
Bagasse 
Bioenergy systems report. Special issue: cane energy systems, 
12:30309 (R;US) 
Molasses 
Bioenergy systems report. Special issue: cane energy systems, 
12:30309 (R;US) 
SULFATES 
See also SODIUM SULFATES 
Potentiometry 
The use of graphite electrodes in potentiometric titrations, 
12:31208 (R;US) 
Soil Chemistry 
Effects of dissolved organic carbon and sulfate on aluminum 
mobilization in forest soil columns, 12:31759 (J;US) 
SULFIDE MINERALS 
See also PYRITE 
Chemical Preparation 
Neutron diffraction study of electrochemically synthesized 
djerfisherite, 12:31216 (J;US) 
Neutron Diffraction 
Neutron diffraction study of electrochemically synthesized 
djerfisherite, 12:31216 (J;US) 
SULFIDES 
See also CADMIUM SULFIDES 
COPPER SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
LITHIUM SULFIDES 
NICKEL SULFIDES 
TITANIUM SULFIDES 
Chemical Reaction Kinetics 
Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 
Electrochemistry 
Electrochemical measurement of the rates of coupled 
electrochemical and chemical reactions by the potential step 
method, 12:31298 (J;US) 
Thermometric Titration 
Thermometric titration of polysulfides, 12:31211 (J;US) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFUR 
Chemisorption 
Quantum chemical studies of the effects of electron- 
transferring ligands upon CO chemisorption on Cu(100), 
12:31267 (J;US) 
Mass Spectroscopy 
Inductively coupled helium plasma as an ion source for mass 
spectrometry, 12:31215 (J;US) 
Thermometric Titration 
Thermometric titration of polysulfides, 12:31211 (J;US) 
SULFUR COMPLEXES 
Chemical Preparation 
Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*: implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 
Molecular Structure 
Synthesis and structure of the linear tetranuclear cluster 
[(MoO2S2)2Fe2S2]*": implications for aqueous Mo-Fe-S 
chemistry, 12:31249 (J;US) 
SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR FLUORIDES 


SULFUR NITRIDES 
SULFUR OXIDES 





SULFUR COMPOUNDS 
Quantitative Chemical Analysis 


Quantitative Chemical Analysis 
Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 
SULFUR DIOXIDE 
Absorption 
Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period January- 
March 1987, 12:29963 (R;US) 
Air Pollution Control 
Mass balance, heat balance and efficiency of the TNO-AFBB. 
Report on the experiments R097-R102, 12:30024 (R;NL;DU) 
Ecological Concentration 
Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 
Economic Impact 
Increase in socio-economic value of the fresh water fishery by 
reductions in the sulfur precipitation, 12:31805 (R;NO;In 
Norwegian) 
Quantitative Chemical Analysis 
Determination of sulfur dioxide in ambient air by means of a 
computer-controlled thermodenuder system, 12:31667 
(R;NL) 
Uses 
Measurement and testing program for the conservation of 
Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
SULFUR FLUORIDES 
Breakdown 
Statistical distribution of breakdown voltages in rep-rate spark 
gaps, 12:31186 (BA;US) 
Decomposition 
SOF, production in spark breakdown of SFe/O2z mixtures, 
12:31242 (R;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B *Pi, 
12:32130 (J;US) 
Recycling 
Sulfur hexafluoride reprocessing system design for a large 
pulsed power accelerator, 12:31550 (BA;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR NITRIDES 
Atom-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Energy Transfer 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
Molecule-Molecule Collisions 
Collisional quenching and energy transfer in NS B ?Pi, 
12:32130 (J;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Air Pollution Control 
Meeting emission standards with high-sulfur coals, 12:29975 
(BA;GB) 
Technology for controlling emissions from power plants fired 
with fossil fuel, 12:29969 (R;CA) 
Emission 
Sensitivity analysis of the emission module of the "Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Chemical Reaction Kinetics 
Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 
Ion Microprobe Analysis 
Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 
Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 
Tonization 
Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 
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Mass Spectroscopy 

Detection of substituted polynuclear aromatic hydrocarbons, 
12:31220 (BA;US) 

Organic secondary ion emission from sulfuric acid solutions, 
12:31224 (BA;US) 

SUN 
Binary Stars 

An astrometric search for a stellar companion to the sun, 

12:32066 (R;US) 
SUNFLOWERS 
Preservation 

Measurement and testing program for the conservation of 

Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
SUNSPOTS 

Solar-Geophysical Data Number 509, January 1987. Part 1 
(prompt reports). Data for December 1986, November 1986, 
12:32095 (R;US) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Parallel Processing 
Chaotic iteration and parallel divergence, 12:32439 (BA;US) 
Physics codes on parallel computers, 12:32438 (BA;US) 
Performance Testing 

Performance of three hypercubes (Ametek S14, Intel iPSC, 

Ncube), 12:32422 (R;US) 
SUPERCONDUCTING COMPOSITES 
Fabrication 

The design and fabrication of multifilamentary NbTi 
composites utilizing various matrix materials, 12:31346 
(R;US) 

Matrix Materials 

The design and fabrication of multifilamentary NbTi 
composites utilizing various matrix materials, 12:31346 
(R;US) 

SUPERCONDUCTING CYCLOTRONS 
Beam Injection 

Axial injection in Orsay superconducting cyclotron, 12:31515 

(R;FR;In French) 
Design 

Axial injection in Orsay superconducting cyclotron, 12:31515 
(R;FR;In French) 

High frequency acceleration system of the Orsay 
superconducting cyclotron design, 12:31466 (R;FR;In 
French) 

Orsay cyclotron design with superconducting coils and the 
associated accelerating unit. Final report on theoretical and 
technical feasibility studies, 12:31467 (R;FR;In French) 

Feasibility Studies 

Orsay cyclotron design with superconducting coils and the 
associated accelerating unit. Final report on theoretical and 
technical feasibility studies, 12:31467 (R;FR;In French) 

RF Systems 

High frequency acceleration system of the Orsay 
superconducting cyclotron design, 12:31466 (R;FR;In 
French) 

SUPERCONDUCTING GENERATORS 
Research Programs 

Government research and development summaries: Electrical 

Project Briefs. Monthly report, 12:30816 (R;US) 
SUPERCONDUCTING MAGNETS 
Quenching 
The location of the quench origin in a superconducting 
accelerator magnet, 12:31510 (R;US) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Beam Transport 

Development of the SSC [Superconducting Super Collider] 

trim coil beam tube assembly, 12:31511 (R;US) 
Magnet Coils 

Performance of R and D sextupole trim coils for SSC 

[Superconducting Super Collider] dipoles, 12:31509 (R;US) 





Radiation Detectors 
Colliding beam detectors for the SSC [Superconducting Super 
Collider], 12:31584 (R;US) 
Shower Counters 
Hermiticity studies in SSC type calorimeters, 12:31568 (R;US) 
Coils 


Development of the SSC [Superconducting Super Collider] 
trim coil beam tube assembly, 12:31511 (R;US) 
SUPERCONDUCTORS 
Electronic Structure 
Electronically induced phase transformation. Final report, 1 
October 1984-30 September 1985, 12:31094 (R;US) 
Phase Transformations 
Electronically induced phase transformation. Finai report, 1 
October 1984-30 September 1985, 12:31094 (R;US) 


Rapid solidification of superconducting materials. Final 
technical report, 12:31148 (R;US) 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Data 
Comparison of results from packed and open tubular capillary 
column SFC/MS, 12:31227 (BA;US) 
Research Programs 
Supercritical fluid chromatography/supersonic jet 
spectroscopy: Progress report, 12/15/86-3/15/87, 12:31192 
(R;US) 


Supercritical fluid chromatography/supersonic jet 
spectroscopy: Progress report, 12/15/86-3/15/87, 12:31192 
(R;US) 


Doubly graded sigma model with torsion, 12:32189 (R:NL) 
Chiral 


Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 


Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Gauge Invariance 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
String Models 
(1,0) supergravity and the heterotic string, 12:32312 (J;US) 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
Heterotic string theory: I. The free heterotic string, 12:32315 
(BA;US) 


Residual supersymmetry of compactified d = 10 supergravity, 
12:32188 (R;NL) 
Yang-Mills Theory 
Anomaly-free chiral theories in six dimensions, 12:32317 
(BA;US) 
TERS 


Corrosion Resistance 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
Materials 
Fireside corrosion of superheater alloys for advanced-cycle 
steam plants: Final report, 12:30454 (R;US) 
SUPERHILAC 
Beam Monitoring 
Superhilac real-time velocity measurements, 12:31500 (R;US) 
SUPERLATTICES 


Properties 
Investigation of magnetic anisotropy and spin wavé modes in 
transition metal multilayers: Technical progress report for 
the period August 1986 through July 1987, 12:32292 (R;US) 
SUPERNOVA REMNANTS 
Infrared Spectra 
Multiwavelength investigation of the supernova remnant IC 
443, 12:32101 (J;US) 
Radiowave Radiation 
Multiwavelength investigation of the supernova remnant IC 
443, 12:32101 (J;US) 


SURFACE MINING 
Utilization 


Ultraviolet Spectra 
Multiwavelength investigation of the supernova remnant IC 
443, 12:32101 (J;US) 
Visible Spectra 
Multiwavelength investigation of the supernova remnant IC 
443, 12:32101 (J;US) 
X-Ray Spectra 
Multiwavelength investigation of the supernova remnant IC 
443, 12:32101 (J;US) 
SUPERNOVAE 
Cosmic Neutrinos 
Neutrino counting with the supernova and the Big Bang, 
12:32062 (R;US) 
Reviews 
Supernova stars, 12:32064 (R;SU;In Russian) 
Star Burning 
Initiation of detonation in supernovae, 12:32065 (R;SU) 
SUPEROXIDE DISMUTASE 
Enzyme Activity 
Cell age dependent variations in oxidative protective enzymes, 
12:31933 (RA;US) 
SUPERSYMMETRY 
Nucleosynthesis 
Photinos and primordial nucleosynthesis, 12:32177 (R;FR) 
Postulated Particles 
Photinos and primordial nucleosynthesis, 12:32177 (R;FR) 
String Models 
Supersymmetry restoration in the compactified O(16) x O(16)’ 
heterotic string theory, 12:32196 (J;NL) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
Design 
Support assembly having three dimension position adjustment 
capabilities, 12:31367 (P;US) 
Positioning 
Support assembly having three dimension position adjustment 
capabilities, 12:31367 (P;US) 
SURFACE MINING 
Earthmoving Equipment 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
Haulage Equipment 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
Mine Haulage 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
Mining Equipment 
Equipment selection and utilization in surface mining, 12:29998 
(R;CA) 
Planning 
Newer mining technology and plans for increased use of lignite 
in India, 12:30007 (BA;GB) 
Production 
Indian coal industry: an overview, 12:30005 (BA;GB) 
Newer mining technology and plans for increased use of lignite 
in India, 12:30007 (BA;GB) 
Slope Stability 
Multiple block plane shear slope failure: Part I. Theoretical 
analysis, 12:29993 (R;CA) 
Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 
Multiple block plane shear slope failure: Part III. Sensitivity 
analysis, case histories and conclusions, 12:29995 (R;CA) 
Strata Control 
Multiple block plane shear slope failure: Part I. Theoretical 
analysis, 12:29993 (R;CA) 
Multiple block plane shear slope failure: Part II. Computer 
progam, 12:29994 (R;CA) 
Multiple block plane shear slope failure: Part III. Sensitivity 
analysis, case histories and conclusions, 12:29995 (R;CA) 
Technology Utilization 
Indian coal industry: an overview, 12:30005 (BA;GB) 





SURFACE WATERS 
Radiation Monitoring 


SURFACE WATERS 


See also PONDS 
SWIMMING POOLS 
WATER RESERVOIRS 


Radiation Monitoring 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
Remote Sensing 
Movements and directions of suspended matter in the surface 
waters of the channel, 12:31792 (RA;US;FR) 
SURFACE WAVES (SEISMIC) 
See SEISMIC SURFACE WAVES 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS 


Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986, 12:30059 (R;US) 

Biosynthesis 

Application of microbial processes to viscosity reduction of 

heavy crude oil: Final report (Biosurfactants), 12:30057 


Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report (Biosurfactants), 12:30057 
(R;US) 

Chemical eaction Kinetics 

Matrix physical properties and their effects on analyte surface 

concentration, 12:31180 (BA;US) 
Molecular Weight 

Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report (Biosurfactants), 12:30057 
(R;US) 

Physical Properties 

Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report (Biosurfactants), 12:30057 
(R;US) 

Precipitation 

Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986, 12:30059 (R;US) 

Uses 

Application of microbial processes to viscosity reduction of 
heavy crude oil: Final report (Biosurfactants), 12:30057 
(R;US) 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Steam Generators 
Steam Generator Group Project: Annual report, 1985, 
12:30501 (R;US) 
SURVEILLANCE 
Lighting Systems 
Energy-efficient lighting system for television, 12:31365 (P;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
Thermal Conductivity 

Transport properties of non-dilute suspensions. 
Renormalization via an effective continuum method, 
12:32148 (J;US) 

Two-Phase Flow 

Transport properties of non-dilute suspensions. 
Renormalization via an effective continuum method, 
12:32148 (J;US) 

SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
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SWEDEN 
Air Pollution Abatement 

Reduction of nitrogen oxides at combustion, 12:29974 (R;SE;In 

Swedish) 
Building Codes 

Are building codes effective tools for reducing energy use in 
new residential buildings? Some Swedish experiences, 
12:30854 (RA;US) 

Energy Conservation 
Energy efficient housing in Sweden, 12:30859 (RA;US) 
Energy Policy 

Local energy planning and energy research - an evaluation of 

the Swedish experience, 12:30742 (RA;US) 
Pollution Laws 

Reduction of nitrogen oxides at combustion, 12:29974 (R;SE;In 

Swedish) 
Technology Transfer 

Energy supply of developing countries. Documentation of a 

seminar, November 14th, 1985, 12:30748 (R;SE;In Swedish) 
SWIMMING POOLS 
Energy Balance 

Energy comsumption in open-air swimming pools, 12:31036 

(R;NL;DU) 
Energy Consumption 

Energy comsumption in open-air swimming pools, 12:31036 

(R;NL;DU) 
Water Heating 
Energy comsumption in open-air swimming pools, 12:31036 
(R;NL;DU) 
SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 

Mercury switch with non-wettable electrodes, 12:31429 (P;US) 

Nuclear weapons effects studies for the SESS switch. Volume 
3. EMP (electromagnetic pulse) studies. Part 1. Testing and 
analysis. Final technical report, 7 January 1985-30 September 
1986, 12:31628 (R;US) 

Nuclear weapons effects studies for the SESS (trademark) 
switch. Volume 2. EM (electromagnetic) shielding 
characteristics of structures. Final report, 1 July 1985-30 
September 1986, 12:31629 (R;US) 


Explosive-driven, high speed, arcless switch, 12:31427 (P;US) 
Explosives 
Explosive-driven, high speed, arcless switch, 12:31427 (P;US) 
Photoconductors 
Photoconductive pulse power switches: A review, 12:31441 
(BA;US) 
SWITCHING CIRCUITS 
Electric Discharges 
Temperature dependent electron transport studies for diffuse 
discharge switching applications, 12:31440 (BA;US) 
Energy Transfer 
Temperature dependent electron transport studies for diffuse 
discharge switching applications, 12:31440 (BA;US) 
Operation 
Temperature dependent electron transport studies for diffuse 
discharge switching applications, 12:31440 (BA;US) 
Temperature Dependence 
Temperature dependent electron transport studies for diffuse 
discharge switching applications, 12:31440 (BA;US) 
SWITZERLAND 
Geologic Structures 
Eastern Jura: relations between thin-skinned and basement 
tectonics, local and regional, 12:30162 (R;CH) 
SYMMETRY BREAKING 
Nucleon-Nucleon Interactions 
Nuclear probes of fundamental symmetries, 12:32181 (R;US) 
SYMPOSIA 
See MEETINGS 
SYNCHROCYCLOTRONS 
See also DUBNA SYNCHROCYCLOTRON 
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Radiometric Surveys 
Shielding calculations at dismantled synchrocyclotron, 
12:31512 (R;US) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Laser Mirrors 
Thermal loading considerations for synchrotron radiation 
mirrors, 12:31390 (BA;US) 


Survey of surface roughness properties of synchrotron 


radiation optics, 12:31387 (BA;US) 
X-Ray Spectroscopy 
X-UV spectral analysis using a double flat- multilayer 
monochromator, 12:31570 (R;FR) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
NSLS 


Heavy Ion Accelerators 


SIS/ESR - a heavy ion synchrotron and cooler facility at GSI, 


12:31463 (R;DE) 


Rings 
SIS/ESR - a heavy ion synchrotron and cooler facility at GSI, 


12:31463 (R;DE) 
Radiation 
Universal and diagnostic curves of intensity of synchrotron 
radiation monochromatic beams, 12:31465 (RA;SU;In 
Russian) 
Uses 
Synchrotrons in cyclotron territory, 12:31480 (R;US) 


See also NUCLEOSYNTHESIS 
Catalysts 

Hydrogen enrichment of synthesis gas for once-through 
methanol production: Final report, 12:29911 (R;US) 

Optimum catalytic process for alcohol fuels from syngas: First 
quarterly technical progress report, January-March 1987, 
12:30275 (R;US) 

Optimum higher alcohol mixtures for fuels from syngas: Final 
technical report, October 1, 1984 to January 31, 1987, 
12:30274 (R;US) 

SYNTHESIS GAS 
Processes 

Hydrogen enrichment of synthesis gas for once-through 

methanol production: Final report, 12:29911 (R;US) 
Shift Processes 
Hydrogen enrichment of synthesis gas for once-through 
methanol production: Final report, 12:29911 (R;US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Capitalized Cost 

The development and application of the ARACHNE process 

flowsheeting package to —" 12:29913 (RA;GB) 
SYNTHETIC-APERTURE RAD 
Technology Assessment 
Advances in spaceborne synthetic aperture radar sensor 
technology, 12:32024 (RA;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 
See HAMSTERS 


T CODES 
TAPS - An automated tool for identification of skills, 
knowledges, and abilities using natural language task 
description, 12:32434 (BA;US) 
TSORT - An automated tool for allocating tasks to training 
strategies, 12:32433 (BA;US) 
T INVARIANCE 


Nuclear probes of fundamental symmetries, 12:32181 (R;US) 


TECHNICAL INFORMATION CENTER 
Data Base Management 


T-10 TOKAMAK 
Electron Temperature 
Electron cyclotron emission from tokamak plasmas. Apparatus, 
measurements and modelling, 12:32330 (R;NL) 
Plasma Instability 
Electron cyclotron emission from tokamak plasmas. Apparatus, 
measurements and modelling, 12:32330 (R;NL) 
T4 HORMONE 
See THYROXINE 
TAILINGS 
Solid residue separated in the preparation of various products. 
Fluidized-Bed Combustion 
Application of and prospects for fluidized-bed combustion 
technology in coal-mining areas in China, 12:30038 (BA;GB) 
Fluidized-bed combustion: the Australian experience and its 
application to Asian and Pacific basin countries, 12:30037 
(BA;GB) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Computerized Control Systems 
Evolution and development of the Oak Ridge 25URC tandem 
accelerator control system, 12:31513 (R;US) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
First Wall 
Particle bombardment of the first wall in a tandem mirror 
reactor, 12:32390 (J;US) 
Plasma Diamagnetism 
Determination of electron ring properties in STM: Final 
report, 12:32324 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 
Oil Spills 
Test liquid for oil discharge monitoring and control systems 
for oil tankers, 12:31455 (R;NO) 
Water Pollution Abatement 
Test liquid for oil discharge monitoring and control systems 
for oil tankers, 12:31455 (R;NO) 
TANTALUM 
Emission Spectroscopy 
Determination of zirconium and tantalum thin films by 
inductively coupled plasma-atomic emission spectroscopy 
(ICP-AES), 12:32115 (R;US) 
TAR SANDS 
See OIL SANDS 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Pair Production 
Study of tau-pairs and search for new particles, 12:32158 
(R;NL) 
Semileptonic Decay 
Semileptonic decays of the tau-lepton and the nonlinear chiral, 
12:32173 (R;DE;GE) 
TAUONS 
See TAU PARTICLES 
TAXICABS 
Fuel Consumption 
Implementation of fuel-cost reduction measures in Costa Rican 
private bus and taxi fleets. Final report, 12:30987 (R;US) 
TECHNETIUM 99 
Isotope Production 
Radioisotope production for medical and non-medical 
application at the Nuclear Energy Unit (UTN), 12:31322 
(RA;MY) 
TECHNICAL INFORMATION CENTER 
Data Base Management 
Energy Data Base: Guide to abstracting and indexing, 12:32443 
(R;US) 





TEFLON 
Physical Radiation Effects 


TEFLON 
Radiation Effects 
Construction of an electron accelerator of 20 KeV: application 
in the polymeric study, 12:31464 (R;BR;In Portuguese) 
TELESCOPE COUNTERS 


Application of large area silicon-silicon-plastic detectors for 
heavy-ion detection, 12:31595 (BA;US) 


Application of large area silicon-silicon-plastic detectors for 
heavy-ion detection, 12:31595 (BA;US) 
TELESCOPES 
Image Converters 
High-resolution imaging detector for use with a soft x-ray 
telescope, 12:32053 (R;US) 


Cubic boron nitride coatings for high-reflectance telescope 
optics. Final report, 12:31134 (R;US) 
TELLURIUM 
Chemical Reactions 
Behavior of fission product tellurium under severe accident 
conditions, 12:30644 (BA;US) 
M 
Behavior of fission product tellurium under severe accident 
conditions, 12:30644 (BA;US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE DISTRIBUTION 
Calculation Methods 
Thermal analysis of the WIPP in situ Room Al DHLW 
package experiments, 12:30173 (R;US) 


Thermal analysis of the WIPP in situ Room Al DHLW 
package experiments, 12:30173 (R;US) 


Rift Zones 
An integrated geological, geophysical, and geochemical 
investigation of the major fractures on the east side of the 
New Madrid earthquake zone, 12:32042 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Electric Power 
Cost of electric power interruptions to manufacturers in the 
Tennessee Valley, 12:30781 (RA;US) 
Cost of residential electric-power outages, 12:30782 (RA;US) 


Management 
Impact of utility-sponsored energy conservation loan programs 
on low-income households, 12:30920 (RA;US) 
TERBIUM 147 
Delayed Protons 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
Energy Levels 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
TERMINAL FACILITIES 
A 


Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 
Performance 
Early experience from operation of an integrated gas gathering 
and terminal system, 12:30112 (RA;NO) 
TERRESTRIAL ECOSYSTEMS 
Carbon Cycle 
Information for seasonal models of carbon fluxes in 
agroecosystems, 12:31727 (R;US) 
Pollutants 
Using a municipal ruderal ecosystem for testing chemicals for 
their environmental impact, 12:31998 (RA;DE;In German) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also TONOPAH TEST RANGE 
TRITIUM SYSTEMS TEST ASSEMBLY 
Integral facility scaling and data relation methods: Final report, 
12:30583 (R;US) 
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TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TEXAS 
Energy Conservation 
Policy process and section 155 funds: a year of living 
dangerously, 12:30939 (RA;US) 
Salt Caverns 
United States Department of Energy strategic petroleum 
reserve: Environmental monitoring report: Annual 1986, 
12:30092 (R;US) 


Fires 
Fire toxicity scaling, 12:32004 (R;US) 
189 


Hyperfine Structure 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Deformation 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Magnetic Moments 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
THALLIUM 191 
Hyperfine Structure 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Deformation 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Magnetic Moments 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
THALLIUM 193 
Hyperfine Structure 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Deformation 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Nuclear Magnetic Moments 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 


UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
Spectral Shift 
UNISOR collinear laser facility. First results, 12:32228 
(BA;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL BATTERIES 
Performance 


Investigation of primary Li-Si/FeS: cells, 12:30679 (R;US) 


Thermal modeling of the Four Mile Creek delta using April 6, 
1984 daytime thermal infrared imagery, 12:31693 (R;US) 
THERMAL INSULATING GLASS 
See DOUBLE GLAZING 
THERMAL INSULATION 
Cellulose 


Blown fibrous insulations, 12:30978 (R;FI;In Finnish) 
Environmental Impacts 
The use of fluorocarbons in rigid foam insulation: Issue paper, 
12:30948 (R;US) 


i houses: the importance of resale value, 12:30902 
(RA;US) 
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Mineral Wool 
Blown fibrous insulations, 12:30978 (R;FI:In Finnish) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 


PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Accumulators 
Dimensioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
Air Pollution Control 
Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Evaluations 


Testing peat firing of spreader-stoker boiler at the thermal 
power plant of Boraas, 12:30023 (R;SE;In Swedish) 
Emission 
Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 
Flue Gas 
Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 
Steam Generation 
i ioning and use of a steam accumulator in steam 
production, 12:30460 (R;FI;In Finnish) 
THERMAL RADIATION 


Theory 
Computing multigroup radiation integrals using polylogarithm- 
based methods, 12:32270 (J;US) 
THERMAL REACTORS 
See also ATUCHA-2 REACTOR 
BELLEFONTE-1 REACTOR 


BELLEFONTE-2 REACTOR 
BOHUNICE V-1 REACTOR 
BORSSELE REACTOR 

BR-1 REACTOR 

BR-2 REACTOR 

BUGEY-1 REACTOR 
BUGEY-3 REACTOR 
CHERNOBYLSK-4 REACTOR 
CIRUS REACTOR 
DUKOVANY V-2 REACTOR 
HFR REACTOR 
HUMBOLDT BAY REACTOR 
KNK-2 REACTOR 
KOEBERG-1 REACTOR 
KOEBERG-2 REACTOR 


TRIGA-2-DALAT REACTOR 
TRIGA-2-LJUBLJANA REACTOR 
VANDELLOS REACTOR 
VENUS REACTOR 
VHTR REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
Design 
Approaches to passive safety in advanced thermal reactors, 
12:30660 (BA;US) 
Reactor Safety 
Approaches to passive safety in advanced thermal reactors, 
12:30660 (BA;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CONVERSION 
Research Programs 
Government research and development summaries: Nuclear, 
Te, Ti Project Briefs. Monthly report, 12:30732 (R;US) 


THERMONUCLEAR REACTOR MATERIALS 
Physical Radiation Effects 


THERMIONIC DIODES 
Beam Extraction 


Divergence angle of an intense pulsed ion beam extracted from 
a dual-current-feed magnetically insulated diode, 12:32357 
(RA;JP) 
Current Density 
New pellet compression schemes by indirect irradiation by 
REB and related preliminary experiments, 12:32356 (RA;JP) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
PYROLYSIS 
Technology Assessment 
Thermal conversion of biomass: progress and prospects, 
12:30270 (BA;US) 
THERMODYNAMICS 
Computer Codes 
The development and application of the ARACHNE process 
flowsheeting package to synfuels, 12:29913 (RA;GB) 
Lectures 
Thermodynamics of irreversible processes and transport 
phenomena, 12:31247 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 


AMTEC: High efficiency static conversion for space power, 
12:30820 (RA;US) 
THERMOLUMINESCENCE 
Review of US Army ionizing-radiation dosimetry system. Final 
report, 12:31587 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Calibration 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
Neutron Dosimetry 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
Functions 
Dielectric track and thermoluminescent detectors applied to 
neutron dosimetry in personnel monitoring, 12:31579 
(R;DZ;In French) 
THERMOMETERS 
Performance Testing 
Heat capacity of thick-film resistance thermometers below 1 K, 
12:31617 (J;US) 
THERMONUCLEAR DEVICES 
Alternators 
Analysis of a pulsed power system containing rotating 
machine, 12:32346 (BA;US) 
Energy Storage 
Analysis of a pulsed power system containing rotating 
machine, 12:32346 (BA;US) 
Plasma Production 
Analysis of a pulsed power system containing rotating 
machine, 12:32346 (BA;US) 
Thyristors 
Analysis of a pulsed power system containing rotating 
machine, 12:32346 (BA;US) 
THERMONUCLEAR POWER PLANTS 


Treatment and disposal of tritium containing waste, 12:32388 
(BA;US) 
THERMONUCLEAR REACTOR MATERIALS 
Graphite for fusion energy applications, 12:32368 (R;US) 
Materials Testing 
Tritium and helium retained in fast-neutron-irradiated lithium 
ceramics as measured by high-temperature vacuum 
extraction, 12:32353 (R;US) 
Physical Radiation Effects 
Reduced activation materials, 12:32349 (RA;US) 





THERMONUCLEAR REACTOR MATERIALS 
Radioactive Waste Disposal 


Radioactive Waste Disposal 
Criteria for long term fusion waste management, 12:32384 
(BA;US) 
First wall/blanket/magnet activation: status and implications, 
12:32385 (BA;US) 
Processing and waste disposal of fusion blanket systems, 
12:32386 (BA;US) 
Radioactive Waste Management 
Criteria for long term fusion waste management, 12:32384 
(BA;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di: 
See also ION BEAM FUSION REACTORS 
TOKAMAK TYPE REACTORS 
Committees 
The Ignition Physics Study Group, 12:32322 (R;US) 
E Codes 
Code integration and FEDC modules, 12:32320 (R;US) 
ETR systems analysis in the United States, 12:32321 (R;US) 
Risk Assessment 
TMAP/Mod 1: Tritium Migration Analysis Program code 
description and user’s manual, 12:32351 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIN FILMS 
Chemical Preparation 
Method to prepare oxide films, 12:31146 (TG;US) 
Chemical Vapor Deposition 
Thin-film measurements. Final report, 15 September 1985-15 
December 1986, 12:31410 (R;US) 


Cubic boron nitride coatings for high-reflectance telescope 
optics. Final report, 12:31134 (R;US) 
Energy Beam Deposition 
Improvement of optical ZrO2 deposited film’s properties, 
12:31133 (R;US) 
Thin-film measurements. Final report, 15 September 1985-15 
December 1986, 12:31410 (R;US) 
Etching 
Laser-controlled wet chemical etching for corrective trimming 
of thin films, 12:31118 (J;US) 
Laser-Radiation Heating 
Laser-controlled wet chemical etching for corrective trimming 
of thin films, 12:31118 (J;US) 
THIOETHERS 
See SULFIDES 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THORIUM 


Actinide solubilities and speciation in a repository 
environment, 12:31812 (R;CH) 
THORIUM 230 
Concentration 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
THORIUM 232 
Concentration 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
THORIUM 232 TARGET 
Helium 3 Reactions 
Complex fragment emission sources characterized by linear 
momentum transfer measurements, 12:32233 (BA;US) 
Nitrogen 14 Reactions 
Complex fragment emission sources characterized by linear 
momentum transfer measurements, 12:32233 (BA;US) 
THORIUM D 
See LEAD 208 
THREE MILE ISLAND-1 REACTOR 
Dauphin County, Pennsylvanai, USA 
Auxiliary Water Systems 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
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Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
Outages 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
Reactor Accidents 
Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Gamma Dosimetry 
Characterization of fuel distribution in the Three Mile Island 
Unit 2 (TMI-2) reactor system by neutron and gamma-ray 
dosimetry, 12:30673 (BA;NL) 
Meltdown 
TMI-2 [Three Mile Island Unit 2] primary coolant mass 
flowrate data report, 12:30579 (R;US) 
Neutron Dosimetry 
Characterization of fuel distribution in the Three Mile Island 
Unit 2 (TMI-2) reactor system by neuiron and gamma-ray 
dosimetry, 12:30673 (BA;NL) 
Primary Coolant Circuits 
TMI-2 [Three Mile Island Unit 2] primary coolant mass 
flowrate data report, 12:30579 (R;US) 
Reactor Accidents 
Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
S Codes 
Debris-bed quench characteristics under bottom-flood 
conditions, 12:30624 (BA;US) 
THROMBOCYTES 
See BLOOD PLATELETS 
THROMBOSIS 
Biological Models 
Factors regulating thrombus formation in baboons, 12:31871 
(RA;ZA) 


Antithrombotic strategies for cardiovascular devices, 12:31883 
(RA;ZA) 
THULIUM 151 
Delayed Protons 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
Energy Levels 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
THYMIDINE 
Alkylation 
Alkylation of polynucleotides in vitro and in vivo, 12:31836 
(RA;US) 
THYMINE 
Biochemical Reaction Kinetics 
Effect of misonidazole on formation of thymine damage by 
/sup 60/Co gamma rays, 12:31969 (BA;US) 
THYRISTORS 
Performance Testing 
Light-fired thyristor development: Final report, 12:30457 
(R;US) 
THYROID 


Relationship between age at exposure to /sup 131/I and 
thyroid tumor incidence in rats, 12:31978 (BA;US) 
Radionuclide Kinetics 
Relationship between age at exposure to /sup 131/I and 
thyroid tumor incidence in rats, 12:31978 (BA;US) 
THYROID CELLS 
Carcinogenesis 
Relationship between age at exposure to /sup 131/I and 
thyroid tumor incidence in rats, 12:31978 (BA;US) 
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THYROXINE 
Biochemical Reaction Kinetics 
Peripheral changes of thyroid hormone binding to serum 
proteins after short term ozone exposure, 12:31999 (RA;US) 
TIDE 
Remote Sensing 
Establishment of a hypsometric model from diachronic analysis 
of three SPOT simulations, 12:31793 (RA;US;FR) 
TIHANGE REACTOR 


Tihange, Liege, Belgium 
Reactor Maintenance 


Maintenance of European nuclear power plants, 12:30487 
(R;US) 
Reactor Operation 
Maintenance of European nuclear power plants, 12:30487 


See TIHANGE REACTOR 
TIME INTERVAL ANALYZERS 
Time Resolution 
High resolution time interval meter, 12:31425 (P;US) 
Timing Circuits 
High resolution time interval meter, 12:31425 (P;US) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-FLIGHT SPECTROMETERS 
Efficiency 
Large area timing detectors developed for the time-of-flight 
isochronous (TOFT) Spectrometer, 12:31602 (BA;US) 
Time Resolution 
Large area timing detectors developed for the time-of-flight 
isochronous (TOFT) Spectrometer, 12:31602 (BA;US) 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Attitudes 
Interest in residential peak leveling electric rates: is there 
hope?, 12:30898 (RA;US) 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN 
Noise 
Role of temperature in sample-to-sample comparisons of the 
1/f noise of metal films, 12:31114 (J;US) 
TIN 116 TARGET 
Proton Reactions 
Polarized proton scattering from /sup 116,120,124/Sn at 16 
MeV, 12:32223 (J;US) 
TIN 120 TARGET 
Proton Reactions 
Polarized proton scattering from /sup 116,120,124/Sn at 16 
MeV, 12:32223 (J;US) 
TIN 124 TARGET 
Proton Reactions 
Polarized proton ing from /sup 116,120,124/Sn at 16 
MeV, 12:32223 (J;US) 
TIN COMPOUNDS 
Phase Transformations 
X-ray investigation of the lattice instability of NbsSn under 
high pressure, 12:31103 (R;DE;GE) 
TIN ISOTOPES 
Energy Levels 
Polarized proton scattering from /sup 116,120,124/Sn at 16 
MeV, 12:32223 (J;US) 
TIPVANE ROTORS 
Drag 
Tipvane drag measurements on the full-scale experimental 
wind turbine, 12:30446 (R;NL) 
TISSUE-EQUIVALENT MATERIALS 


Charged-Particle Transport 
Planning cancer treatment with radioactive beams, 12:32276 
(RA;US) 
Radiosterilization 


Radiation sterilization of biological tissues, 12:31950 (RA;MY) 


TOKAMAK DEVICES 
Detonaticns 


TITANIUM 
Hydrogen Embrittlement 
Hydrogen induced cracking of ferritic stainless steels and 
titanium, 12:31110 (R;SE;In Swedish) 
Ion Implantation 
Solid-phase epitaxy of Ti-implanted LiNbOs, 12:31154 (R;US) 
Oxidation 


Optical sensing of chemically induced strains, 12:31206 (R;US) 
Sorptive Properties 
Theoretical studies of chemisorption on copper nickel alloys 
and surface embrittlement: Progress report for period June 
14, 1986-June 15, 1987, 12:31099 (R;US) 
TITANIUM CARBIDES 
Chemical Vapor Deposition 
Organometallic route to the chemical vapor deposition of 
titanium carbide films at exceptionally low temperatures, 
12:31140 (J;US) 
TITANIUM COMPOUNDS 


See also TITANIUM CARBIDES 
TITANIUM OXIDES 
TITANIUM SULFIDES 


Chemical Preparation 
Organometallic route to the chemical vapor deposition of 
titanium carbide films at exceptionally low temperatures, 
12:31140 (J;US) 
TITANIUM OXIDES 
Biological Effects 
Pulmonary effects and clearance of intratracheally instilled 
NisS2 and TiO: in mice, 12:32007 (J;US) 
Crystal Structure 
Determination of variable atom parameters in ionic crystals by 
electrostatic calculations, 12:31280 (J;US) 


Time resolved Raman studies of laser induced damage in 
TiO/sub 2/ optical coatings, 12:31147 (BA;US) 


Time resolved Raman studies of laser induced damage in 
TiO/sub 2/ optical coatings, 12:31147 (BA;US) 
Lung Clearance 
Pulmonary effects and clearance of intratracheally instilled 
NisS2 and TiO: in mice, 12:32007 (J;US) 
Physical Radiation Effects 
Time resolved Raman studies of laser induced damage in 
TiO/sub 2/ optical coatings, 12:31147 (BA;US) 
Raman Spectra 
Time resolved Raman studies of laser induced damage in 
TiO/sub 2/ optical coatings, 12:31147 (BA;US) 
TITANIUM SULFIDES 
Clathrates 
Staging in iayer intercalates: Progress report (Li ions in 
graphite and TiS2), 12:31244 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SY: 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TMX DEVICES 
Gettering 
The influence of impurity and particle control on TMX-U 
[Tandem Mirror Experiment Upgrade] plasma operation, 
12:32340 (R;US) 
Impurities 
The influence of impurity and particle control on TMX-U 
[Tandem Mirror Experiment Upgrade] plasma operation, 
12:32340 (R;US) 
TNT 
Detonations 
High-pressure high-temperature phase changes in chemically 
reactive mixtures, 12:31625 (R;US) 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
JFT-2M TOKAMAK 
T-10 TOKAMAK 





TOKAMAK DEVICES 
Current-Drive Heating 


Current-Drive Heating 
3D bounce averaged Fokker-Planck calculation of electron 
cyclotron current drive efficiency, 12:32327 (R;US) 
MUMAK: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
Divertors 
SDC83 programme for solution of the problem of wall plasma 
behaviour in the framework of one-dimensional self 
consistent model at the presence of impurities, 12:32355 
(R;SU;In Russian) 
ECR Heating 
3D bounce averaged Fokker-Planck calculation of electron 
cyclotron current drive efficiency, 12:32327 (R;US) 
: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
Two applications for the free-electron laser, 12:31377 (RA;US) 
Electromagnetic Fields 
[Theoretical and numerical studies in magnetic fusion: Progress 
report], 12:32325 (R;US) 
Energy Balance 
MUMAK: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
M Codes 
MUMAK: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
MHD Equilibrium 
Computational studies in tokamak equilibrium and transport, 
12:32329 (R;NL) 
Neutral Atom Beam Injection 
MUMAK: A computer code for modeling plasma power 
balance and current drive in tokamaks, 12:32339 (R;US) 
Plasma Scrape-Off Layer 
Computational studies in tokamak equilibrium and transport, 
12:32329 (R;NL) 
TOKAMAK TYPE REACTORS 
Cost Estimation 
TIBER-II cost models and estimates, 12:32348 (R;US) 


Preliminary analysis of the neutral beam driven impurity flow 
reversal in TIBER II (TIBER ID), 12:32328 (R;US) 
Kink Instability 
Stability of ideal and resistive internal kink modes in toroidal 
geometry, 12:32338 (R;US) 
Neutral Atom Beam Injection 
Preliminary analysis of the neutral beam driven impurity flow 
reversal in TIBER II (TIBER II), 12:32328 (R;US) 
TOLUENE 
Chemical Reaction Kinetics 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Combustion Kinetics 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Ionization 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Mass Spectroscopy 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Molecular Structure 
The structure of the ions formed by NO . loss from 
dinitrobenzene and dinitrotoluene anions, 12:31229 (BA;US) 
Pyrolysis 
High-temperature pyrolysis of toluene, 12:31335 (J;US) 
TONOPAH TEST RANGE 
Geology 
Miscellaneous investigations series: Bedrock geologic map of 
the Lone Mountain pluton area, Esmeralda County, Nevada 
(NNWSI; map of Lone Mountain), 12:30138 (R;US) 


Miscellaneous investigations series: Bedrock geologic map of 
the Lone Mountain pluton area, Esmeralda County, Nevada 
(NNWSI, map of Lone Mountain), 12:30138 (R;US) 

TORSATRON STELLARATOR 
ECR Heating 

Electron-cyclotron resonance preionization and heating in the 

Proto-cleo torsatron, 12:32342 (D;US) 


ERA-12/15 / 256S 


TOTAL SUSPENDED PARTICULATES 
Emission 
Sensitivity analysis of the emission module of the “Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWNSEND AVALANCHE 
See TOWNSEND DISCHARGE 
TOWNSEND DISCHARGE 


HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 
Performance 
HILI: a heavy ion light ion detection system, 12:31594 
(BA;US) 
TOWNSEND FORMULA 
See TOWNSEND DISCHARGE 
TOWNSEND THEORY 
See TOWNSEND DISCHARGE 
TOXIC MATERIALS 
Ground Disposal 
Guidance document for Subpart F air-emission monitoring - 
land-disposal toxic air emissions evaluation guideline, 
12:31675 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADE 
See also NUCLEAR TRADE 
Forecasting 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAFFIC CONTROL 
Computerized Simulation 
Innovative methods for vehicle scheduling and routing, 
12:30988 (R;US) 
TRANSDUCERS 
Testing 
Self-check development for LiNbOs explosive monitors, 
12:31623 (R;US) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFERRIN 
DNA-Cloning 
Cloning of mouse transferrin cDNA, 12:31838 (RA;US) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSFORMERS 
Electrical Insulation 
Proceedings: Workshop on substitute insulation for 
polychlorinated biphenyls, 12:30478 (R;US) 
Meetings 
Proceedings: Workshop on substitute insulation for 
polychlorinated biphenyls, 12:30478 (R;US) 
TRANSFRONTIER CONTAMINATION 
For radioactive contamination only; for nonradioactive pollution 
use TRANSFRONTIER POLLUTION. 
Interuational Agreements 
Guidelines on reportable events, integrated planning and 
information exchange in a transboundary release of 
radioactive materials, 12:30714 (R;XA) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSISTORS 
Fabrication 
Characterization of buried-nitride silicon for integrated circuit 
applications, 12:31415 (R;US) 





2578 / ERA-12/15 


TRANSITION BOILING 
Heat Transfer 
High-pressure transition boiling in internal flows, 12:31400 
(J;US) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 

COBALT COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
PALLADIUM COMPOUNDS 
RHODIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
SILVER COMPOUNDS 
TITANIUM COMPOUNDS 
VANADIUM COMPOUNDS 
YTTRIUM COMPOUNDS 


Chemical Reaction Kinetics 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
Ionization 
Application of pattern recognition to metal ion chemical 
ionization mass spectrometry for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass for ten transition metal ions 
with ketones, aldehydes and ethers, 12:31223 (BA;US) 
Reactivities of heterodinuclear transition metal cluster ions 
with small hydrocarbons in the gas phase using Fourier 
transform mass spectrometry, 12:31225 (BA;US) 
TRANSITION ELEMENTS 


See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 


Effects 
Studies of metal/carbon surface chemistry: Reporting period 
September 1, 1986-November 30, 1986, 12:29937 (R;US) 
Chemical Bonds 
Interaction of sulfur-containing compounds with transition 
metal clusters and metal surfaces: Final report, March 1, 
1986-February 28, 1987, 12:29941 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION ELECTRON MICROSCOPY 
Uses 
Using dynamic TEM [transmission electron microscopy] to 
study thermal and strain-induced effects on block copolymer 
microstructures, 12:31160 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (ENVIRONMENTAL) 
See ENVIRONMENTAL TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORTATION SECTOR 
Energy Conservation 
Transportation Energy Data Book: Edition 9, 12:30982 (R;US) 
Mass Transit Systems 
Profit implications of joint development: three institutional 
approaches. Final report, 12:30983 (R;US) 
Program Management 
Revitalization of PennDOT: a case study in effective public 
management, 12:30985 (R;US) 


TRIGGER CIRCUITS 
Design 


Statistical Data 
Transportation Energy Data Book: Edition 9, 12:30982 (R;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 


MASS TRANSIT SYSTEMS 
Energy Conservation 
Transportation Energy Data Book: Edition 9, 12:30982 (R;US) 


Transportation safety recommendations. Monthly report, 
12:30989 (R;US) 
Statistical Data 
Transportation Energy Data Book: Edition 9, 12:30982 (R;US) 
Traffic Control 
Innovative methods for vehicle scheduling and routing, 
12:30988 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREAT REACTOR 
Fuel Elements 
Transient performance of FFTF [Fast Flux Test Facility] 
reference fuel, 12:30550 (R;US) 
TREE RINGS 
Tree-ring research in an integrated watershed study of acid- 
deposition effects. Research report (Final), 12:31678 (R;US) 
Meetings 
Proceedings of the international symposium on ecological 
aspects of tree-ring analysis, 12:31724 (R;US) 


See also SPRUCES 
Fertilization 
Recovery of biomass - complementary fertilizing by ashes or 
by pine-needles and twigs, 12:30325 (R;SE;In Swedish) 
TRIGA PUSPATI REACTOR 
See RTP REACTOR 
TRIGA TYPE REACTORS 
See also RTP REACTOR 
TRIGA-2-DALAT REACTOR 
TRIGA-2-LJUBLJANA REACTOR 
A Codes 
Modeling a TRIGA power system with ATHENA, 12:30662 
(BA;US) 
Simulation 
Modeling a TRIGA power system with ATHENA, 12:30662 
(BA;US) 
Loss of Coolant 
Modeling a TRIGA power system with ATHENA, 12:30662 
(BA;US) 


Modeling a TRIGA power system with ATHENA, 12:30662 
(BA;US) 
TRIGA-2-DALAT REACTOR 
IAEA 
Text of the Agreement of 12 June 1981 between Viet Nam and 
the Agency relating to the application of safeguards in 
connection with the supply of nuclear fuel for the Da Lat 
research reactor, 12:30217 (R;XA) 
Modifications 
Some typical characteristics of the reconstructed nuclear 
research reactor of Dalat, two years of operation and 
utilization, 12:30567 (R;VN) 


Some typical characteristics of the reconstructed nuclear 
research reactor of Dalat, two years of operation and 
utilization, 12:30567 (R;VN) 

TRIGA-2-LJUBLJANA REACTOR 
Isotope Production 

Basic research using the 250 KW research reactor Triga in 

Ljubljana, Yugoslavia, 12:30556 (R;MY) 
Programs 


Basic research using the 250 KW research reactor Triga in 
Ljubljana, Yugoslavia, 12:30556 (R;MY) 
TRIGGER CIRCUITS 
Design 


Compact, low jitter, triggered spark gap, 12:31562 (BA;US) 

Laser-trigger system design for PBFA II, 12:31551 (BA;US) 

Rimfire: A six megavolt laser-triggered gas-filled switch for 
PBFA II, 12:31561 (BA;US) 





Lasers 
Rimfire: A six megavolt laser-triggered gas-filled switch for 
PBFA II, 12:31561 (BA;US) 
Opticai Syscens 
Optical system for laser triggering of PBFA II, 12:31548 
(BA;US) 


Apolipoprotein (apo) E levels and distribution in human cord 
blood, 12:31828 (RA;US) 
Serum lipid and lipoprotein concentrations following exposure 
to ozone, 12:32000 (RA;US) 
TRINITROTOLUENE 
See TNT 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN SEPARATOR 
Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 
TRISTAN STORAGE RINGS 
Transposable Ring Intersecting STorage Accelerators in Nippon. 
Ton Sources 
Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 


Recent developments at TRISTAN. Nuclear structure studies 
of neutron-rich nuclei, 12:31537 (BA;US) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 
TRITIUM 
Beta-Minus Decay 
Limit on nu-bar/sub e/ mass from free-molecular-tritium beta 
decay, 12:32168 (J;US) 
Diffusion 
Finite-difference program for hydrogen diffusion, 12:31100 
(R;US) 
Radioactive Waste Management 
Treatment and disposal of tritium containing waste, 12:32388 
(BA;US) 
TRITIUM COMPOUNDS 


Synthesis of dihydrothymidine and thymidine glycol 5’- 
triphosphates and their ability to serve as substrates for 
Escherichia coli DNA polymerase I, 12:31844 (J;US) 


Treatment and disposal of tritium containing waste, 12:32388 
(BA;US) 
Uptake 
Platelet-derived growth factor stimulation of [*H]-glucosamine 
incorporation in density-arrested BALB/c-3T3 cells, 
12:31847 (J;US) 


Tritium contaminated waste management at the tritium systems 
test assembly, 12:32387 (BA;US) 
TRITIUM TARGET 
Deuteron Reactions 
Sticking in muon catalyzed D-T fusion, 12:32203 (R;CH) 
TRITONS 
Muonic Molecules 
Quasiresonant formation of dt mesic molecules in triple 
collisions, 12:32119 (R;SU) 
TROPOSPHERE 
Interferometry 
Future instrumentation and missions for measurements of 
tropospheric trace species from space: Workshop 
recommendations, 12:31200 (RA;US) 


Space opportunities for tropospheric chemistry research, 
12:31670 (R;US) 
Radiometric 
Future instrumentation and missions for measurements of 
tropospheric trace species from space: Workshop 
recommendations, 12:31200 (RA;US) 
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TROUT 
Migration 
Smolt Monitoring Program: Annual report, 1986: Volume 1, 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 12:31798 (R;US) 
Population Dynamics 
Smolt Monitoring Program: Annual report, 1986: Volume 1, 
Migrational characteristics of Columbia Basin salmon and 
steelhead trout, 12:31798 (R;US) 
Populations 
Stock identification of Columbia River chinook salmon and 
steelhead trout: Final report, 12:31819 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TSL PROCESS 
Coal Liquids 
Hydroprocessing of coal-derived residuum: Part 1, Effect of 
unimodal catalyst pore size distribution, 12:29910 (R;US) 
TSP 
See TOTAL SUSPENDED PARTICULATES 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBERS 
See also POTATOES 
Preservation 
Measurement and testing program for the conservation of 
Jerusalem artichoke, 12:30295 (R;FR;In French and English) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Crack Propagation 
Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
Critical Flow 
Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 
Critical Velocity 
Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 
Deformation 
Experimental analysis of progressive buckling, 12:30525 
(R;FR;In French) 
Flow Rate 
Characteristics of fluidelastic instability of tube rows in 
crossflow, 12:31394 (R;US) 
Stress Corrosion 
Reference electrode for PWRs [pressurized water reactor]: 
Final report, 12:30494 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Activation Analysis 
Characterization of crushed tuff for the evaluation of the fate 
of tracers in transport studies in the unsaturated zone, 
12:30167 (R;US) 
Bulk Density 
Uniaxial and triaxial compression test series on the Topopah 
Spring member from USW G-2, Yucca Mountain, Nevada, 
12:30171 (R;US) 
Compression Strength 
Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 
Uniaxial and triaxial compression test series on the Topopah 
Spring member from USW G-2, Yucca Mountain, Nevada, 
12:30171 (R;US) 


Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 


Modification of rock mass permeability in the zone 
surrounding a shaft in fractured, welded tuff, 12:30178 
(R;US) 
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Geochemistry 
Geochemical gradients in the Topopah Spring Member of the 
Paintbrush Tuff: Evidence for eruption across a magmatic 
interface, 12:32050 (R;US) 
Grain Density 
Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 
Joints 
Rock joint compliance studies, 12:30172 (R;US) 
Mechanical Properties 
Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 


Modification of rock mass permeability in the zone 
surrounding a shaft in fractured, welded tuff, 12:30178 
(R;US) 

Petrography 

Characterization of crushed tuff for the evaluation of the fate 
of tracers in transport studies in the unsaturated zone, 
12:30167 (R;US) 

Poisson Ratio 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

Uniaxial and triaxial compression test series on the Topopah 
Spring member from USW G-2, Yucca Mountain, Nevada, 
12:30171 (R;US) 


Uniaxial and triaxial compression test series on the Topopah 
Spring member from USW G-2, Yucca Mountain, Nevada, 
12:30171 (R;US) 

Radioactive Waste Disposal 

Critical parameters for a high-level waste repository: Volume 
2, Tuff, 12:30166 (R;US) 

Modification of rock mass ility in the zone 
surrounding a shaft in fractured, welded tuff, 12:30178 
(R;US) 

Radionuclide Migration 

Effects from influent boundary conditions on tracer migration 
and spatial variability features in intermediate-scale 
experiments, 12:30189 (R;US) 

Rock Mechanics 

Rock joint compliance studies, 12:30172 (R;US) 

Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 

Specific Heat 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

Tensile Properties 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

Thermal Conductivity 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

Summary of geochemical measurements taken in an around the 
G-Tunnel underground facility, NTS, 12:30174 (R;US) 

X-Ray Diffraction 

Characterization of crushed tuff for the evaluation of the fate 
of tracers in transport studies in the unsaturated zone, 
12:30167 (R;US) 

X-Ray Fluorescence Analysis 

Characterization of crushed tuff for the evaluation of the fate 
of tracers in transport studies in the unsaturated zone, 
12:30167 (R;US) 

Young Modulus 

Uniaxial and triaxial compression test series on the Topopah 
Spring member from USW G-2, Yucca Mountain, Nevada, 
12:30171 (R;US) 


TUMOR CELLS 
Biochemistry 


Effect of misonidazole on formation of thymine damage by 

/sup 60/Co gamma rays, 12:31969 (BA;US) 
Biological Radiation Effects 

Cell cycle kinetics and in vivo micronuclei induction in rat 
rhabdomyosarcoma tumors using a monoclonal antibody to 
BrdUrd and cell sorting, 12:31936 (RA;US) 

Dose-response curves and cell killing, 12:31966 (BA;US) 

Potentially lethal damage repair in 9L multicell spheroids and 
monolayers after x-ray and silicon irradiation, 12:31963 
(BA;US) 

Radiation-induced stimulation of poly(ADP-ribose) synthesis 
by two strains of mouse lymphoma cells differing in 
radiation sensitivity, 12:31971 (BA;US) 

Response of aerobic and hypoxic human lung squamous 
carcinoma cells to neon ions, 12:31934 (RA;US) 

SR-2508 and Bragg peak helium ion radiation, 12:31970 
(BA;US) 

Tumor radiobiology studies with heavy charged particle 
beams, 12:31937 (RA;US) 


Repair 
Potentially lethal damage repair in 9L multicell spheroids and 
monolayers after x-ray and silicon irradiation, 12:31963 
(BA;US) 


Differentiation 
Growth control in human mammary epithelial cells, 12:31855 
(RA;US) 
Enzyme Activity 
Radiation-induced stimulation of poly(ADP-ribose) synthesis 
by two strains of mouse lymphoma cells differing in 
radiation sensitivity, 12:31971 (BA;US) 
Radiosensitivity 
Effect of misonidazole on formation of thymine damage by 
/sup 60/Co gamma rays, 12:31969 (BA;US) 
Survival Curves 
Dose-response curves and cell killing, 12:31966 (BA;US) 
Potentially lethal damage repair in 9L multicell spheroids and 
monolayers after x-ray and silicon irradiation, 12:31963 
(BA;US) 
SR-2508 and Bragg peak helium ion radiation, 12:31970 


See ONCOGENIC VIRUSES 
TUMORS 

See NEOPLASMS 
TUN ISMAIL ATOMIC RESEARCH CENTER 

See PUSPATI 
TUNGSTEN 

Electron Diffraction 
Temperature dependence of electron spin polarization in low- 
energy electron diffraction from W(001), 12:32299 (J;US) 

TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 


Technology Assessment 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30396 (RA;US) 
Turbulent Flow 
Four spot laser anemometer and optical access techniques for 
turbine applications, 12:31610 (R;US) 
TURBULENCE 
F 
Practical method to estimate turbulence spectra for WECS 
siting in heterogeneous, non-mountainous terrain, 12:30435 
(R;SE) 
Mathematical Models 
Modelling atmospheric turbulence, 12:30422 (R;SE) 
Planning 
Practical method to estimate turbulence spectra for WECS 
siting in heterogeneous, non-mountainous terrain, 12:30435 
(R;SE) 


Body Temperature 
Verification of behavioral components of energetic models 
(Pseudemys scripta), 12:31988 (RA;US) 





TURTLES 
Energy Budgets 


Energy Budgets 
Integrating constraints into energy budget and life-history 
theory, 12:31864 (RA;US) 
Verification of behavioral components of energetic models 
(Pseudemys scripta), 12:31988 (RA;US) 
Life Cycle 
Integrating constraints into energy budget and life-history 
theory, 12:31864 (RA;US) 
Metabolism 
Integrating constraints into energy budget and life-history 
theory, 12:31864 (RA;US) 


Verification of behavioral components of energetic models 
(Pseudemys scripta), 12:31988 (RA;US) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-NUCLEON TRANSFER REACTIONS 
Pairing phase transitions in nuclei, 12:32264 (BA;US) 
TWO-PHASE FLOW 
Bench-Scale Experiments 
Two-phase flow research at SINTEF and IFE: some 
experimental results and a demonstration of the dynamic 
two-phase flow simulator OLGA, 12:30090 (RA;NO) 
Mathematical Models 
Two-phase flow research at SINTEF and IFE: some 
experimental results and a demonstration of the dynamic 
two-phase flow simulator OLGA, 12:30090 (RA;NO) 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULCC 
See TANKER SHIPS 
ULTRACOLD NEUTRONS 
Elastic 
Analysis of large scale inhomogeneities of matter on ultracold 
neutron elastic scattering integral cross sections, 12:32269 
(RA;SU;In Russian) 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Uses 
Research in quantitative ultrasonic nondestructive evaluation, 
12:31409 (RA;US) 
ULTRAVIOLET RADIATION 
See also EXTREME ULTRAVIOLET RADIATION 
Biological Effects 
Cocarcinogenesis: Ionizing radiation and other agents, 12:31976 
(BAU: 
ULTRAVIOLET SPECTROMETERS 
Monochromators 
X-UV spectral analysis using a double flat- multilayer 
monochromator, 12:31570 (R;FR) 
UNDERGROUND DISPOSAL 
Site Selection 
Overview of the programme forseen for the potential site 
Oberbauenstock (Community Bauen UR). Investigations of 
site suitability for the final disposal of low- and intermediate- 
level radioactive wastes, 12:30164 (R;CH;In German) 
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UNDERGROUND EXPLOSIONS 
M 
Coherent fiber optic coupling techniques for downhole 
imaging cameras, 12:31632 (R;US) 
Seismic Detection 
Analysis of broadband teleseismic body waves, using the 
RSTN, 12:31651 (RA;US) 
High-frequency observations of earthquakes and explosions, 
using RSTN, 12:31644 (RA;US) 
Seismic Surface Waves 
Surface wave seismic yields as measured by the Regional 
Seismic Test Network, 12:31643 (RA;US) 
Yields 
Surface wave seismic yields as measured by the Regional 
Seismic Test Network, 12:31643 (RA;US) 
UNDERGROUND FACILITIES 
Design 
Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada (Horizontal emplacement drift), 12:30175 
(R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 


See also LONGWALL MINING 
ROOM AND PILLAR MINING 


Control Systems 
Interaction of radio transmissions on mine monitoring and 
control systems. Open File report, September 1982-July 
1985, 12:30002 (R;US) 
Materials Handling Equipment 
Horizontal strata bunker automation, 12:29991 (R;GB) 
M 
Interaction of radio transmissions on mine monitoring and 
control systems. Open File report, September 1982-July 
1985, 12:30002 (R;US) 
Production 
Coal-mining technology in China, 12:30006 (BA;GB) 
Indian coal industry: an overview, 12:30005 (BA;GB) 
Research Programs 
Coal-mining technology in China, 12:30006 (BA;GB) 


Feasibility of using Gaspils and other methods of remotely 
measuring methane in coal mines and preparation of a 
conceptual design for a suitable instrument (UP-M-513) final 
report, 12:30003 (R;CA) 


The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 

Strata Control 

The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 

Technology Utilization 
Coal-mining technology in China, 12:30006 (BA;GB) 
Indian coal industry: an overview, 12:30005 (BA;GB) 
Ventilation 

The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 

Ventilation Systems 

The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 

UNDERWATER EXPLOSIONS 
Craters 

Pacific Enewetak Atoll Crater Exploration (PEACE) 
Program, Enewetak Atoll, Republic of the Marshall Islands. 
Part 3. Stratigraphic analysis and other geologic and 
geophysical studies in vicinity of Koa and Oak craters, 
12:31630 (R;US) 

UNDERWATER FACILITIES 
Dynamic Loads 
Modelling and simulation of wave loads, 12:31454 (R;DK) 
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UNICELLULAR ALGAE 
See also CHLAMYDOMONAS 
Cultivation Techniques 
Design and analysis of microalgal open pond systems for the 
purpose of producing fuels: A subcontract report, 12:30321 
(R;US) 
Production 
Design and analysis of microalgal open pond systems for the 
purpose of producing fuels: A subcontract report, 12:30321 
(R;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 


See USSR 
UNIT TENAGA NUKLEAR (MALAYSIA) 
See PUSPATI 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Employment 
Employment potential of an expanded UK energy conservation 
program, 12:30862 (RA;US) 
Energy Conservation 
Employment potential of an expanded UK energy conservation 
program, 12:30862 (RA;US) 
Resources 


Geothermal environment in Scotland, 12:30362 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 


Photinos and primordial nucleosynthesis, 12:32177 (R;FR) 
URANIUM 
Diffusion 
Chemical interaction of metallic fuel with austenitic and ferritic 
stainless steel cladding, 12:30574 (R;US) 
Isotope Ratio 
Application of mass spectrometry in uranium isotope 
separation, 12:31189 (R;FR;In French) 
Oxidation 
Rates of oxidation of selected actinides by Clap, 12:31325 
G;US) 
Radioactive Waste Disposal 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 
Concentration 
Formerly Utilized Sites Remedial Action Program: Wayne 
Interim Storage Site: Annual site environmental report, 
Wayne, New Jersey, Calendar year 1986, 12:30191 (R;US) 
Post-remedial-action radiological survey report for the 
Plutonium Facility of the Battelle Memorial Institute, 
Columbus Division, West Jefferson Complex, West 
Jefferson, Ohio, April 1980-June 1982, 12:30190 (R;US) 
Weldon Spring site: Annual environmental monitoring report, 
Calendar year 1986, 12:30192 (R;US) 
Removal 
Environmental cleanup of uranium/plutonium at DOE Defense 
Program Facilities: Interim report, 12:31808 (R;US) 


Actinide solubilities and speciation: in a repository 
environment, 12:31812 (R;CH) 
URANIUM 234 
High Spin States 
Population of high-spin states in the actinide region by heavy- 
ion transfer reactions, 12:32232 (J;NL) 
URANIUM 235 
Gaseous Diffusion Process 
Laser and gaseous diffusion (Uranium enrichment), 12:30121 
(R;FR) 
Laser Isotope Separation 
Laser and gaseous diffusion (Uranium enrichment), 12:30121 


(R;FR) 
URANIUM 235 TARGET 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
Nickel 58 Reactions 
Population of high 


-spin states in the actinide region by heavy- 
ion transfer reactions, 12:32232 (J;NL) 


URANUS PLANET 
Heat Flux 


URANIUM 238 REACTIONS 
Inelastic Scattering 
Investigation of positron line emission in heavy ion collisions 
with the EPOS-spectrometer, 12:32116 (R;DE) 
URANIUM 238 TARGET 
Neutron Reactions 
Nuclear data evaluation for heavy nuclides, 12:32231 (RA;JP) 
Uranium 238 Reactions 
Investigation of positron line emission in heavy ion collisions 
with the EPOS-spectrometer, 12:32116 (R;DE) 
Xenon 132 Reactions 
Elastic collisions of heavy ions at intermediate energies, 
12:32236 (R;DE) 
URANIUM CHLORIDES 
Crystal Structure 
Determination of variable atom parameters in ionic crystals by 
electrostatic calculations, 12:31280 (J;US) 
Electrorefining 
Cyclic voltammetric study of the reduction of U(III) to 
uranium metal in molten LiCl-NaCl-CaCl-BaCl-UCls, 
12:30119 (R;US) 
Reduction 
Cyclic voltammetric study of the reduction of U(III) to 
uranium metal in molten LiCl-NaCl-CaCl-BaCk-UCls, 
12:30119 (R;US) 
URANIUM DEPOSITS 
Prospecting 
Uranium prospecting in the main Karoo basin in retrospect: V. 
1. Historical review, summary of exploration statistics and 
resource estimates on a company-by-company basis and 
economic viability of the main Karoo basin, 12:30118 (R;ZA) 
URANIUM DIOXIDE 
Fuel-Cladding Interactions 
Chemical interaction of zircaloy tubing by UO: fuel and steam 
at temperatures between 1000°C and 2000°C: Verification of 
PECLOX under isothermal and temperature transients 
conditions, 12:30591 (R;DE) 
URANIUM HEXAFLUORIDE 
Chemical Analysis 
PGDP [Paducah Gaseous Diffusion Plant]-UF. handling, 
sampling, analysis and associated QC/QA and safety related 
procedures, 12:30123 (R;US) 
Materials Handling 
PGDP [Paducah Gaseous Diffusion Plant]-UFe handling, 
sampling, analysis and associated QC/QA and safety related 
procedures, 12:30123 (R;US) 


PGDP [Paducah Gaseous Diffusion Plant]-UF¢ handling, 
sampling, analysis and associated QC/QA and safety related 
procedures, 12:30123 (R;US) 

URANIUM II 
See URANIUM 234 
URANIUM IONS 
Ton-Ion Collisions 
Muon-pair production with inner-shell capture in relativistic 
U/sup 924+/+U/sup 92+/ collisions, 12:32117 (R;DE) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM TRIOXIDE 
Production 


Rockwell Hanford Operations: Chemical Processing Programs: 
Monthly status report, 12:30129 (R;US) 
Rockwell Hanford Operations: Chemical Processing Programs: 
Monthly status report, 12:30128 (R;US) 
URANUS PLANET 
Aerosols 
Are the aerosols on Uranus and Neptune composed of methane 
photopolymers?, 12:32084 (RA;US) 
Energy Balance 
Radiative-convective equilibrium models of Uranus and 
Neptune, 12:32081 (RA;US) 
Heat Flux 
Vertical structure of aerosols and clouds in the atmospheres of 
Uranus and Neptune: implications for their heat budgets, 
12:32083 (RA;US) 





Ortho-para He distribution on Uranus: Constraints from the 
collision-induced 3-0 dipole band and 4-0 S(O) and S(1) 
quadrupole line profiles, 12:32080 (RA;US) 

Hydrogen Deuteride 

Detected feature at the expected wavelength for the HD R5(0) 
line in Jupiter's and Uranus’ atmospheres, 12:32077 (RA;US) 

HD/Hs ratio in the atmosphere of Uranus, 12:32085 (RA;US) 

Mathematical Models 

Model of the spatial and temporal variation of the Uranus 

thermal structure, 12:32082 (RA;US) 
Methane 

Ortho-para He distribution on Uranus: Constraints from the 
collision-induced 3-0 dipole band and 4-0 S(O) and S(1) 
quadrupole line profiles, 12:32080 (RA;US) 

Atmospheres 


Vertical structure of aerosols and clouds in the atmospheres of 
Uranus and Neptune: implications for their heat budgets, 
12:32083 (RA;US) 

Planetary Evolution 

Possible deuterium anomaly: Implications of the CHsD/CH, 
mixing ratios in the atmospheres of Jupiter, Saturn, and 
Uranus, 12:32076 (RA;US) 

Temperature Distribution 

Model of the spatial and temporal variation of the Uranus 

thermal structure, 12:32082 (RA;US) 
URBAN AREAS 


Expenses 

Poor people, neighborhood groups and energy conservation, 

12:30917 (RA;US) 
Ice 

Effect of pollutants from snow and ice on quality of water 
from urban drainage basins. Technical report, 12:31804 
(R;US) 

Remote Sensing 

Segmentation and spatial analysis of urban scenes, 12:31704 
(RA;US) 

Tricolor representations of the LANDSAT images, 12:31733 
(RA;US;FR) 

Utilization of perspectives of the SPOT Satellite data in the 
Ile-de-France region following the results acquired from the 
two simulated images of 1981 and 1983, 12:31731 
(RA;US;FR) 

Snow 

Effect of pollutants from snow and ice on quality of water 
from urban drainage basins. Technical report, 12:31804 
(R;US) 

Waste Heat Utilization 

College Industrial Park: An innovative approach to energy 

conservation through the use of geothermal energy, 12:30378 


Impact of life-cycle costing on Navy family-housing 
acquisition. Master’s thesis, 12:30829 (R;US) 
Nuclear Weapons 
Origin and evolution of US Naval strategic nuclear policy to 
1960. Master's thesis, 12:31627 (R;US) 
Personnel 


Desimetry 
Review of US Army ionizing-radiation dosimetry system. Final 
report, 12:31587 (R;US) 
US DOE 


See also BONNEVILLE POWER ADMINISTRATION 
ECONOMIC REGULATORY ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 


HAPO 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 


NEVADA TEST SITE 
ORNL 
PADUCAH PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
TECHNICAL INFORMATION CENTER 
US DOE INSPECTOR GENERAL 
Contractors 


Listing of awardee names: Retired awards as of May 1, 1987, 
12:32394 (R;US) 
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Grants 
Listing of awardee names: Retired awards as of May 1, 1987, 
12:32394 (R;US) 
Personnel 
Selected aspects of the Department of Energy's personnel 
security program, 12:30195 (R;US) 
Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
Federal geothermal R & D program: geothermal geosciences 
and conversion research, 12:30381 (RA;US) 
International clean coal technology congress: Conference 
proceedings, 12:29887 (R;US) 
Mild gasification offers coal a three-fuel future, 12:29928 
(J;GB) 
Panel discussion opening remarks: the Federal role in modular 
geothermal power plant development, 12:30398 (RA;US) 
Security 
Selected aspects of the Department of Energy's personnel 
security program, 12:30195 (R;US) 
US DOE INSPECTOR GENERAL 
Audits 
Office of Inspector General: Semiannual report to the 
Congress, October 1, 1986 to March 31, 1987, FY 87-1, 
12:32393 (R;US) 
US ERA 
See ECONOMIC REGULATORY ADMINISTRATION 
US FOREST SERVICE 
Occupational Safety 
Investigation of radiofrequency radiation levels at the US 
Forest Service Mt. Elden lookout tower, Flagstaff, Arizona, 
May 1, 1986, 12:32018 (R;US) 
US NATIONAL OCEANIC AND ATMOSPHERIC ADMIN 
See US NOAA 
US NOAA 
Research Programs 
International coordination of and contributions to 
environmental satellite programs, 12:32021 (RA;US) 
USA 
See also APPALACHIA 


FEDERAL REGION X 
WASHINGTON DC 


Coal Deposits 
Review of slagging and fouling from low-rank coals: Plant 
survey, bibliography, and discussion: Volume 1, plant survey 
and discussion: Final report, 12:30449 (R;US) 
Demonstration Programs 
Review of fluidized-bed combustion technology in the United 
States, 12:30036 (BA;GB) 
District Heating 
Prospects for district heating cooperation with Brookhaven 
National Laboratory, USA, 12:31028 (R;DK;In Danish) 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
Geothermal Power Plants 
1986 EPRI survey of electric utilities, 12:30365 (RA;US) 
International Cooperation 
US/India co-operative coal conversion program, 12:29895 
(BA;GB) 
US/India co-operative biomass conversion program, 12:30269 
(BA;GB) 


Quarterly coal report, October-December 1986, 12:29996 
(R;US) 
Power Reactors 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Production Reactors 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Propulsion Reactors 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
Research and Test Reactors 
Nuclear reactors built, being built, or planned: 1986, 12:30482 
(R;US) 
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Research Programs 
Review of fluidized-bed combustion technology in the United 
States, 12:30036 (BA;GB) 
Watersheds 
Summary of the national acid precipitation assessment 
program’s watershed coordination workshop, June 5-6, 1986, 
Atlanta, Georgia, 12:30699 (R;US) 
USSR 
Exports 
Annual prospects for world coal trade, 1987, 12:30040 (R;US) 
UTAH 
Geothermal Power Plants 
Panel discussion opening remarks: modular geothermal power 
plants, 12:30399 (RA;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 
See ELECTRIC UTILITIES 
GAS UTILITIES 
UVEA 
Melanomas 
Radiobiological studies for helium ion therapy of uveal 
melanoma, 12:31898 (RA;US) 


V 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 
See BOHUNICE V-2 REACTOR 
V-2 REACTOR (DUKOVANY) 
See DUKOVANY V-2 REACTOR 
VACUUM SYSTEMS 
Heavy ion cyclotron vacuum systems, 12:31522 (RA;SU;In 
Russian) 
Aided 
PBFA-II vacuum system design using a lumped parameter 
computer model, 12:31552 (BA;US) 
Simulation 


PBFA-II vacuum system design using a lumped parameter 
computer model, 12:31552 (BA;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Coatings 
Fretting resistance of different coating materials in high 
temperature, 12:30459 (R;FI;In Finnish) 


Improved plug valve, 12:31363 (P;US) 
VANADIUM 
Corrosive Effects 
Estimation of corrosion resistance and creep-fatigue strength in 
single crystal superalloy, 12:29897 (R;JP;In Japanese) 
VANADIUM 51 
Resonance 
Spin transfer measurements in the /sup 51/V(p vector,p 
vector’)/sup 51/V/sup */ reaction in the M1 region, 
12:32215 (;NL) 
VANADIUM 51 TARGET 
Proton Reactions 
Spin transfer measurements in the /sup 51/V(p vector,p 
vector’)/sup 51/V/sup */ reaction in the M1 region, 
12:32215 (J;NL) 
VANADIUM COMPOUNDS 
See also VANADIUM OXIDES 
Chemical Analysis 
Characterization of the binding sites of vanadium compounds 
in heavy crude petroleum extracts by electron paramagnetic 
resonance spectroscopy, 12:30091 (J;US) 
VANADIUM MINERALS 
See MINERALS 


VENTILATION SYSTEMS 
Performance 


VANADIUM OXIDES 
Catalytic Effects 
In situ FTIR spectroscopy of 1-butene and 1,3-butadiene 
selective oxidation to maleic anhydride on V-P-O catalysts, 
12:31273 (J;US) 
VANDELLOS REACTOR 
IAEA Safeguards 
Text of the Agreement of 1 April 1981 between Spain and the 
Agency for the application of safeguards relating to the 
Vandellos nuclear power plant, 12:30515 (R;XA) 
VAPOR-DOMINATED SYSTEMS 
Prior to May, 1976 DRY-STEAM SYSTEMS was used for this 
concept. 
Flow Rate 
Correlations between steam saturation, fluid composition and 
well decline in vapor-dominated reservoirs, 12:30416 (J;US) 
VARIABLE ENERGY CYCLOTRONS 
Uses 
Use of the Leningrad Physical-Technical Institute for applicd 
purposes, 12:30252 (RA;SU;In Russian) 
VASCULAR DISEASES 
See also ARTERIOSCLEROSIS 
THROMBOSIS 
Radiotherapy 
Sterotactic heavy ion Bragg peak radiosurgery, 12:31892 
(RA;US) 
VEGETABLES 
Edible parts of plants only; see also FRUITS. 
See also BEETS 


POTATOES 
SPINACH 


Feasibility of irradiating Washington fruits and vegetables for 
Asian export markets, 12:31910 (R;US) 
Radiodisinfestation 
Feasibility of irradiating Washington fruits and vegetables for 
Asian export markets, 12:31910 (R;US) 
VEGETATION 
See PLANTS 
VEGETATIVE PROPAGATION 
Compiled Data 
Production of energy wood, marshy land. Final report, 
12:30307 (R;NO;In Norwegian) 
VEHICLES 
See also BUSES 


ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 


Stirling Engines 
Materials requirements for advanced Stirling engines, 12:31082 
(BA;US) 
VEINS 
Emboli 
Venous thrombosis and pulmonary embolism - a prospective 
prophylactic trial in high-risk surgical patients, 12:31884 
Thrombosis 
Venous thrombosis and pulmonary embolism - a prospective 
prophylactic trial in high-risk surgical patients, 12:31884 
(RA;ZA) 
VENTILATION 
Tracer Techniques 
Determination of the methane make on 9 East longwall face 
using SF. derived airflows, 12:30000 (R;CA) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 
Air Flow 
The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 
Leaks 
The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 
(R;CA) 
Performance 
Building science practice and the airtight envelope, 12:30884 
(RA;US) 





VENTILATION SYSTEMS 
Solar Equipment 


Solar Equipment 
Low energy building plan: 480 dwellings in Piemonte (Italy), 
12:30352 (RA;US) 
Tracer Techniques 
The effect of monolithic pumped packing on ventilation and 
strata control at Lingan Colliery, Nova Scotia, 12:29997 


Utility of different reactor types for the research, 12:30564 


(R;MY) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR 
Fuel Elements 
VHTR fuel irradiation tests by the in-pile gas loop, OGL-1 at 
JMTR, 12:30505 (R;JP) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VICTORIA 
Coal Deposits 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
Coal Liquefaction 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
Coal Reserves 
Brown coal: Victoria's vital resource, 12:29990 (BA;GB) 
VIETNAMESE TRIGA-MK-II REACTOR 
See TRIGA-2-DALAT REACTOR 
VIRAL DISEASES 
Remote Sensing 
Utilization of photographic and radiometric data for 
identifying the sugarbeet Rhizomanie, 12:31695 (RA;US;FR) 
VISIBLE RADIATION 
Biological Effects 
Mechanism of base-catalyzed Schiff base deprotonation in 
halorhodopsin, 12:31849 (J;US) 
Wave Propagation 
Half- and finite-range completeness for the equation of transfer 
of polarized light, 12:32319 (J;DE) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 
See MACERALS 
VLCC 
See TANKER SHIPS 
VOLATILE MATTER 
Combustion 
Kinetics of coal combustion: 9th quarterly report, 12:30015 
(R;US) 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Combustion Kinetics 
Kinetics of coal combustion: 6th quarterly report, 12:30014 
(R;US) 
Emission 
Sensitivity analysis of the emission module of the “Commercial 
and Residential Energy Use and Emissions Simulation 
System” (CRESS), 12:31659 (R;US) 
VOLCANIC GASES 
Air Pollution Monitoring 
Volcanic effects on turbidity and irradiances and their 
dependence on surface wind direction, 12:31662 (J;US) 
VOLCANIC REGIONS 
Remote Sensing 
Monitoring of volcanic activities using satellite remotely sensed 
imagery, 12:32040 (RA;US) 
VOLCANIC ROCKS 
Isotope Dating 
Measurement of cosmogenic **C1/Cl in young volcanic rocks: 
An application of accelerator mass spectrometry in 
geochronology, 12:32032 (R;US) 
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VOLCANOES 
Air Pollution Monitoring 
Geophysical Monitoring for Climatic Change Number 14. 
Summary report 1985, 12:32043 (R;US) 
VOLES 
Animal Growth 
Responses of herbivorous rodents to habitat disturbance on the 
North Slope of Alaska: Final report, July 1984 to 31 
December 1986, 12:31725 (R;US) 
Population Dynamics 
Responses of herbivorous rodents to habitat disturbance on the 
North Slope of Alaska: Final report, July 1984 to 31 
December 1986, 12:31725 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Prior to October 1981 this concept was indexed to SWIRL 
FLOW. 
Cavitation 
Momentum-buoyancy interactions in a three-dimensional cavity 
flow, 12:31401 (BA;US) 
Convection 
Momentum-buoyancy interactions in a three-dimensional cavity 
flow, 12:31401 (BA;US) 
Heat Transfer 
Momentum-buoyancy interactions in a three-dimensional cavity 
flow, 12:31401 (BA;US) 
Three-Dimensional Calculations 
Momentum-buoyancy interactions in a three-dimensional cavity 
flow, 12:31401 (BA;US) 
VULCAIN EXPERIMENT NUCLEAR STUDY 
See VENUS REACTOR 


WALLS 
Air Flow 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Air Infiltration 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Heat Flux 
Building wall heat flux calculations, 12:30953 (R;US) 
Heat Transfer 
Heat transfer by radiation at interior and exterior surfaces of 
building envelopes, 12:30973 (R;FI;In Finnish) 
Heat transfer by convection at interior and exterior surfaces of 
building envelopes, 12:30974 (R;FI;In Finnish) 
WASHINGTON 
Economic Development 
Third annual Bonneville Power Administration/State of 
Washington informational meeting: Vance Tyree Motor Inn, 
Tumwater, Washington, October 22, 1986, 12:30769 (R;US) 
Resources 


Geothermal resources in the pacific northwest, 12:30368 

(RA;US) 
Hydrothermal Systems 

Geology and geothermal! resource potential of Mt. Adams 

volcano, Washington, 12:30373 (RA;US) 
WASHINGTON DC 
Mass Transit Systems 

Transit in the nation’s capital: what lies ahead: a study of 
projected transit service, costs, and financial impacts on the 
region through the year 2000 - Executive Summary, 
12:30984 (R;US) 

Transit in the nation's capital: what lies ahead: a study of 
projected transit service, costs, and financial impacts on the 
region through the year 2000. Final report, 12:30986 (R;US) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 


See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
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SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 


Coordinated Research Programs 
Recommendations of the working groups, 12:30039 (BA;GB) 
Ground Disposal 

RCRA (Resource Conservation and Recovery Act) guidance 
document: landfill design, liner systems and final cover. 
Draft report, 12:31784 (R;US) 

RCRA (Resource Conservation and Recovery Act) 
implementation plan, FY 87, 12:31785 (R;US) 

Water Pollution 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

WASTE HEAT 
Remote Sensing 
Thermal infrared imagery from helicopter for heat loss 
calculations in industrial plants, 12:30952 (RA;FR) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 

Inter-industry collaborative study of the toxicity characteristic 
leaching procedure. Addendum to compilation of Phase 1A 
and Phase 2 data. Technical report, 12:31753 (R;US) 

Environmental Engineering 

Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 2, 12:30466 (R;US) 

Impacts of proposed RCRA regulations and other related 
federal environmental regulations on fossil fuel-fired 
facilities: Final report, Volume 3, 12:30467 (R;US) 

Manuals 

Plans, record keeping, variances, and demonstrations for 
hazardous-waste treatment, storage, and disposal facilities: 
guidance manual. Interim status requirements. Draft report 
for 1976-80, 12:31782 (R;US) 

RCRA (Resource Conservation and Recovery Act) final 
authorization guidance manual, 12:30701 (R;US) 


Plans, record keeping, variances, and demonstrations for 
hazardous-waste treatment, storage, and disposal facilities: 
guidance manual. Interim status requirements. Draft report 
for 1976-80, 12:31782 (R;US) 

RCRA (Resource Conservation and Recovery Act) final 
authorization guidance manual, 12:30701 (R;US) 

Standards applicable to owners and operators of hazardous- 
waste treatment, storage, and disposal facilities under RCRA 
(Resource Conservation and Recovery Act), Subtitle C, 
Section 3004. Closure and postclosure: interim status 
standards (40 CFR 265, subpart G) (addendum). Rept. for 
1980-82, 12:31783 (R;US) 

Research Programs 
Coal research in the United States, 12:29891 (BA;GB) 
Reviews 

Waste-Technology-Environment A state-of-the art report, 

12:31031 (R;SE;In Swedish) 


Resource Conservation and Recovery Act regulations affecting 


generators and transporters, 12:30702 (R;US) 
WASTE OILS 


Environmental Impacts 
Waste oil: Technology, economics, and environmental, health, 
and safety considerations, 12:31748 (R;US) 


Waste oil: Technology, economics, and environmental, health, 
and safety considerations, 12:31748 (R;US) 
Waste Management . 
Waste oil: Technology, economics, and environmental, health, 
and safety considerations, 12:31748 (R;US) 
WASTE PROCESSING PLANTS 
Cost Benefit Analysis 
Rentability analysis for integrated manure processing systems, 
12:31444 (R;DK;In Danish) 
Economics 
Rentability analysis for integrated manure processing systems, 
12:31444 (R;DK;In Danish) 


WATER 
Toxicity 


Regulations 
Resource Conservation and Recovery Act regulations affecting 
generators and transporters, 12:30702 (R;US) 
WASTE PRODUCT UTILIZATION 
Coordinated Research Programs 
Recommendations of the working groups, 12:30039 (BA;GB) 
Research Programs 
EPRI coal ash utilization research, 12:29979 (BA;GB) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Anaerobic Digestion 
Anaerobic fluid-bed treatment of coal conversion wastewater: 
Second quarterly technical progress report for the period 
November 16, 1986-February 15, 1987, 12:31820 (R;US) 
Biodegradation 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
Chemical Composition 
Solubility of coal ash in water, 12:30028 (R;FI;In Finnish) 
Zero-order trace element distribution model for the Great 
Plains Coal Gasification Plant: Topical report, 12:29900 
(R;US) 
Denitrification 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
Nitrification 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
Water Reclamation 
Wastewater characterization survey, Victor Valley Wastewater 
Reclamation Authority and hazardous-waste survey at 
George AFB, California. Final report, 12:31790 (R;US) 
Water Treatment 
Biological fluidized bed treatment of coke plant wastewater 
and blast furnace scrubber blowdown, 12:29970 (R;CA) 
Field evaluation of arsenic and selenium removal by iron 
coprecipitation: Final report, 12:29966 (R;US) 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WASTES 
See also AEROSOL WASTES 
COMPOST 
GASEOUS WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
Chemical Analysis 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
Combustion Products 
Measurement of heavy metal aerosols in flue gases, 12:29983 
(R;FI,In Finnish) 
Health Hazards 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
Leachates 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
Reviews 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
Toxicity 
Characterization of PCF power station combustion wastes 
using total organic halide analysis and toxicity screening 
tests, 12:29972 (R;CA) 
WATER 
See also DRINKING WATER 








WATER 
Toxicity 


GROUND WATER 
HEAVY WATER 
WASTE WATER 


Convectica 
Experimental study of high Rayleigh number mixed convection 
in a rectangular enclosure with restricted inlet and outlet 
openings, 12:31399 (J;US) 
Flow Models 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Heat Transfer 
Interfacial heat transfer in countercurrent flows of steam and 
water, 12:30578 (R;US) 
Qualitative Chemical Analysis 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
Quantitative Chemical Analysis 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
Radiation Dose Distributions 
High energy heavy ion beams used in biology and medicine: 
measurement of particle distributions in the fragmentation 
tail of a 670 A MeV neon beam stopping in water, 12:32273 
(RA;US) 
Processes 
On-line mass spectrometric detection for capillary zone 
electrophoresis, 12:31213 (J;US) 
Thermodynamic Activity 
Water activity measurements with single suspended droplets: 
the NaCl-H2O and KCI-H2O systems, 12:31288 (J;US) 
Thermodynamic Properties 
Water activity measurements with single suspended droplets: 
the NaCl-H2O and KCI-H2O systems, 12:31288 (J;US) 
Transition Boiling 
High-pressure transition boiling in internal flows, 12:31400 
(J;US) 
WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 


See also BR-2 REACTOR 
BWR TYPE REACTORS 
CIRUS REACTOR 
HFR REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
VENUS REACTOR 


Containment 
LWR containment loading, performance, and failure modes 
status versus uncertainties, 12:30657 (BA;US) 
On containment performance criteria in light water reactors, 
12:30665 (BA;US) 
Fuel Elements 
ESCORE: the EPRI steady-state core reload evaluator code: 
General description: Final report, 12:32414 (R;US) 
Meltdown 
Can an advanced light water reactor meet a 10/sup -5//ry 
core melt criterion, 12:30664 (BA;US) 
MELPROG analysis of the DF-1 severe core damage 
experiment, 12:30654 (BA;US) 
Results of scoping experiments on melt stream breakup and 
quench, 12:30629 (BA;US) 
Molten Metal-Water Reactions 
Results of scoping experiments on melt stream breakup and 
quench, 12:30629 (BA;US) 
Pipes 
Ductile fracture behavior of 6-inch diameter type 304 stainless 
steel and STS 42 carbon steel piping containing a through- 
wall or part-through crack, 12:30601 (R;JP;In Japanese) 
Pressure Vessels 
LWR [Light Water Reactor] Pressure Vessel Surveillance 
Dosimetry Improvement Program: 1986 annual report, 
October 1985-September 1986, 12:30489 (R;US) 
Reactor Cores 
Can an advanced light water reactor meet a 10/sup -5//ry 
core melt criterion, 12:30664 (BA;US) 
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Reactor Materials 

Compilation of contract research for the Materials Branch, 
Division of Engineering Safety: Annual report for FY 1986, 
12:30488 (R;US) 

Reactor Safety 

Significant U.S. LWR safety issues: The three tallest trees in 

the forest, 12:30632 (BA;US) 
WATER HYACINTHS 
Anaerobic Digestion 
Anaerobic digestion of aquatics plants. Marine and freshwater 
vegetables, 12:30261 (R;FR;In French) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

Effect of pollutants from snow and ice on quality of water 
from urban drainage basins. Technical report, 12:31804 
(R;US) 

Information Needs 

National water-quality monitoring and assessment: report on a 
colloquium sponsored by the Water Science and Technology 
Board, May 21-22, 1986. Colloquium 2. Final report, 
12:31802 (R;US) 

Pollution Sources 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1 for Shaw Air Force 
Base, South Carolina. Final report, January 1984-October 
1986, 12:31789 (R;US) 

WATER POLLUTION MONITORS 
Data Analysis 

Methods for the storage and retrieval of RCRA (Resource 
Conservation and Recovery Act) ground-water monitoring 
data on Storet: Users Manual (revised), 12:31800 (R;US) 

WATER PUMPS 
See also SOLAR WATER PUMPS 
Photovoltaic Power Supplies 

An evaluation facility for photovoltaic water pumping systems, 

12:30338 (R;US) 
WATER QUALITY 
Information Needs 

National water-quality monitoring and assessment: report on a 
colloquium sponsored by the Water Science and Technology 
Board, May 21-22, 1986. Colloquium 2. Final report, 
12:31802 (R;US) 

Monitoring 

National water-quality monitoring and assessment: report on a 
colloquium sponsored by the Water Science and Technology 
Board, May 21-22, 1986. Colloquium 2. Final report, 
12:31802 (R;US) 

United States Department of Energy strategic petroleum 
reserve: Environmental monitoring report: Annual 1986, 
12:30092 (R;US) 

WATER RESERVOIRS 
Environmental Impacts 

Technical report series: North Alabama water quality 
assessment: Volume 8, Water quality modeling, 12:31806 
(R;US) 

WATER RESOURCES 
Indexes 


Selected Water Resources Abstracts. Annual Cumulated 
Indexes to Volume 19, 1986. Part 1. Author, Organization, 
Accession Number. Part 2. Subject, 12:30704 (R;US) 

Remote Sensing 

Global environmental monitoring of renewable resources, 

12:31698 (RA;US) 
Water Quality 

National water-quality monitoring and assessment: report on a 
colloquium sponsored by the Water Science and Technology 
Board, May 21-22, 1986. Colloquium 2. Final report, 
12:31802 (R;US) 

WATER TREATMENT 
Bench-Scale Experiments 

Treatment of coal gasification wastewaters: Final report, 

12:29916 (R;US) 


Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
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Economic Analysis 
Treatability of wastewaters from high CaO and CaSO, content 
FBC wastes, 12:29973 (R;CA) 
Feasibility Studies 
Treatability of wastewaters from high CaO and CaSO, content 
FBC wastes, 12:29973 (R;CA) 
Technology Assessment 
Treatability of wastewaters from high CaO and CaSO, content 
FBC wastes, 12:29973 (R;CA) 
Treatment of coal gasification wastewaters: Final report, 
12:29916 (R;US) 
WATER WAVES 
Spectra 
Development of the fetch-limited directional wave spectrum, 
12:32051 (J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
See also CAUSTIC FLOODING 
Additives 
Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986, 12:30059 (R;US) 
Sweep Efficiency 
Enhanced oil recovery by surfactant-enhanced volumetric 
sweep efficiency: First annual report for the period 
September 30, 1985-September 30, 1986, 12:30059 (R;US) 
WATERSHEDS 
Baseline Ecology 
Summary of the national acid precipitation assessment 
program’s watershed coordination workshop, June 5-6, 1986, 
Atlanta, Georgia, 12:30699 (R;US) 
Evaluation 
Summary of the national acid precipitation assessment 
program’s watershed coordination workshop, June 5-6, 1986, 
Atlanta, Georgia, 12:30699 (R;US) 
WAVE EQUATIONS 
See also DIRAC EQUATION 
Nonlinear Problems 
Green’s functions for nonlinear Klein—Gordon kink 
perturbation theory, 12:32308 (J;US) 
WAVE FORCES 
Computerized Simulation 
Modelling and simulation of wave loads, 12:31454 (R;DK) 
Dynamic Loads 
Modelling and simulation of wave loads, 12:31454 (R;DK) 
WAVE PROPAGATION 
Finite Element Method 
Finite element analysis of electromagnetic propagation in an 
absorbing wave guide, 12:31501 (R;US) 
WAVEGUIDES 
Finite Element Method 
Finite element analysis of electromagnetic propagation in an 
absorbing wave guide, 12:31501 (R;US) 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEATHER 
Forecasting 
Vorticity advection model, 12:30425 (R;SE) 
Mathematical Models 
Vorticity advection model, 12:30425 (R;SE) 
WEATHERIZATION 


Field inspection procedures for financial audit of residential 
weatherization program, 12:30844 (RA;US) 
Load Analysis 
Effects of weatherization on loads of selected PURPA metered 
residences: Weather normalization methodology-for the 
retrofit study, 12:30836 (R;US) 
Management 
Field inspection procedures for financial audit of residential 
weatherization program, 12:30844 (RA;US) 
No cost/low cost: a community energy-savings effort, 12:30918 
(RA;US) 
i Public Policy 
No cost/low cost: a community energy-savings effort, 12:30918 


(RA;US) 





WHCLE-BODY COUNTING 
Training 
WECS 
See WIND TURBINES 
WELDABILITY 
Meetings 


Proceedings of the conference on progress in resolving 
undesirable trace element effects on the weldability of steels, 
12:31107 (R;US) 

WELDED JOINTS 
Ductility 

Investigation of the weldability of ductile aluminides, 12:31106 

(R;US) 
Specifications 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Performance of 
welded joints and build-up welds, 12:30503 (R;DD;In 
German) 

Nuclear power plants. Metallic indoor linings, 12:30530 
(R;DD;In German) 

Nuclear power plants. Metallic indoor linings, 12:30532 
(R;DD;In German) 

Testing 

Equipment and piping for nuclear power plants, test and 
research reactors, and nuclear installations. Testing of 
welded joints and build-up welds, 12:30504 (R;DD;In 
German) 

Nuclear power plants. Metallic indoor linings, 12:30530 
(R;DD;In German) 

Nuclear power plants. Metallic indoor linings, 12:30531 
(R;DD;In German) 

Nuclear power plants. Metallic indoor linings, 12:30532 
(R;DD;In German) 

WELDS 
See WELDED JOINTS 
WELL DRILLING 
Flow Models 
Numerical simulation of fluid-particle flows: Geothermal 
drilling applications, 12:30417 (BA;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Natural Gas Deposits 

Landsat structural interpretation for hydrocarbon exploration 
of a portion of Randolph and Pocahontas Counties, West 
Virginia, 12:30099 (RA;US) 

WESTERN EUROPE 


See also FEDERAL REPUBLIC OF GERMANY 
FRANCE 
ICELAND 
ITALY 
NETHERLANDS 
SCANDINAVIA 
SWITZERLAND 
UNITED KINGDOM 


Energy Conservation 
Administration of energy conservation programs by Western 
European Governments, 12:30740 (RA;US) 
Energy Demand 
Realities of the energy market, 12:30756 (RA;NO) 
Energy Supplies 
Realities of the energy market, 12:30756 (RA;NO) 
WESTERN NEW YORK NUCLEAR RESEARCH REACTOR 
See PULSTAR-BUFFALO REACTOR 
WHALES 
See CETACEANS 
WHEAT 
Resource Assessment 
Estimating wheat cultivated area within large productivity 
region in Argentina using Landsat data, 12:31711 (RA;US) 
WHISKERS 
Fabrication 
Alumina-SiC whisker composites, 12:31038 (R;US) 
WHOLE-BODY COUNTING 
Training 
Hanford whole body counting manual, 12:31949 (R;US) 





WIGGLER MAGNETS 
Computerized Simulation 


WIGGLER MAGNETS 
Computerized Simulation 
Physics design for the ATA [Advanced Test Accelerator] 
tapered wiggler 10.6 » FEL [Free-Electron Laser] amplifier 
experiment, 12:31378 (R;US) 
WILLISTON BASIN 
Petroleum Deposits 
Landsat lineaments in the Williston, Powder River, and 
Denver Basins, 12:30051 (RA;US) 
Lineament applications to development of exploration strategy 
in the Williston Basin, 12:30052 (RA;US) 


Numerical Data 
Statistical analyses of gusts. A case study from the NIBWAK 
experiment, 12:30436 (R;SE) 
Seasonal Variations 
Wind and stability statistics, Naesudden 1980-1985, 12:30424 
(R;SE) 
Simulation 
Simulation of a stochastic process with a non rational, 12:30426 
(R;SE;In Swedish) 
Turbulence 
Modelling atmospheric turbulence, 12:30422 (R;SE) 
Simulation of a stochastic process with a non rational, 12:30426 
(R;SE;In Swedish) 
Wake measurements behind the Naesudden wind turbine in 
Sweden, 12:30437 (R;SE) 
Velocity 
Experimental study of the flow field behind a large wind 
turbine, 12:30421 (R;SE) 
Flow distortion around a model of the West Sole ‘A’ platform, 
12:30430 (R;GB) 
Gusts. A statistical analysis, 12:30423 (R;SE) 
Report on the West Sole wind structure project 1986, 12:30429 
(R;GB) 
Statistical analyses of gusts. A case study from the NIBWAK 
experiment, 12:30436 (R;SE) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Power Systems 
Wind power in power system planning, 12:30427 (R;SE) 
Research 
Durability and damage tolerance of advanced wind energy 
turbines, 12:30441 (R;SE) 
Testing program and windpower activities at Chalmers, 
12:30444 (R;SE) 
Simulation 
Laboratory investigation of wind power generation using 


variable speed synchronous generators, 12:30440 (R;SE) 
WIND POWER PLANTS 


Control Systems 


Control of wind power station with variable speed. Small, 
12:30442 (R;SE;In Swedish) 
Site Selection 
Wind power plants on islands and on breakwaters. A study of 
technique and additional costs, 12:30445 (R;SE;In Swedish) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
Control 


Control of wind power stations with variable speed in a big 
range, 12:30443 (R;SE;In Swedish) 
Control Equipment 
Variable speed AC-generators applied in WECS, 12:30439 
(R;SE) 
Efficiency 
Practical method to estimate turbulence spectra for WECS 
siting in heterogeneous, non-mountainous terrain, 12:30435 
(R;SE) 
Failures 
Durability and damage tolerance of advanced wind energy 
turbines, 12:30441 (R;SE) 
Power Generation 


Accuracy of power curve measurements, 12:30434 (R;DK) 
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Power Systems 
Autonomous wind-diesel system at Chalmers University of 
Technology, 12:30438 (R;SE) 
Testing 
Testing program and windpower activities at Chalmers, 
12:30444 (R;SE) 
Tipvane Rotors 
Tipvane drag measurements on the full-scale experimental 
wind turbine, 12:30446 (R;NL) 
Turbulence 
Experimental study of the flow field behind a large wind 
turbine, 12:30421 (R;SE) 
WINDOWS 
Air Flow 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Air Infiltration 
House doctor & blower door tests in the Hood River 
Conservation Project, 12:30847 (RA;US) 
Solutions to outdoor air intake, 12:30976 (R;FI;In Finnish) 
Thermal Efficiency 
Measurement of single and double glazing thermal 
performance under realistic conditions using the mobile 


window thermal test (MoWiTT) facility, 12:30960 (R;US) 
WISCONSIN 


Energy Conservation 


1986 Governor's energy efficiency plan, 12:30744 (R;US) 
1986 Governor's energy efficiency plan: Executive summary, 
12:30745 (R;US) 
Energy Efficiency 
1986 Governor's energy efficiency plan: Executive summary, 
12:30745 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOMEN 


Developing Countries 


Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Energy 


Production and use of energy in developing countries with 
special reference to the participation of women, 12:30690 
(R;NO) 

Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 

Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 

Energy Consumption 


Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Energy Management 
Energy supply and energy use - the role of women, 12:30691 
(R;NO) 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
Global Aspects 


Women and energy in developing countries. A selected and 
partly annotated bibliography, 12:30689 (R;NO) 
Government Policies 
Women and energy. Report from an international workshop 
held in Oslo, June 1984, 12:30697 (R;NO) 
WwooD 
Energy Consumption 


Residential Energy Consumption Survey: Consumption and 
expenditures, April 1984 through March 1985: Part 2, 
Regional data, 12:30753 (R;US) 

Gasification 

Appendix II - Development of base load turbines for combined 
cycle and gasification. Literature study, 12:30465 (R;SE;In 
Swedish) 

Scale up of a high throughput gasifier to produce medium Btu 
gas from wood, 12:30271 (BA;US) 

Pyrolysis 

Molecular characterization of the pyrolysis of biomass. 1. 

Fundamentals, 12:30268 (J;US) 
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Supply and Demand 

Options for wood in the Kenyan energy market. Energy 

discussion paper, 12:30296 (R;GB) 
Thermochemical Processes 
Thermal conversion of biomass: progress and prospects, 
12:30270 (BA;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 
Energy Efficiency 

Investigation into quantifying the contribution of wood stoves 

to space heating energy use, 12:30850 (RA;US) 
WOOD FUELS 

Use of this term is limited to policy, feasibility, and socio-economic 

studies. For wood properties use WOOD. 
Air Pollution 

Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 

Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 

Combustion 

Automation of a domestic fuel fired grate boiler. Part 1, 
12:31449 (R;FI;In Finnish) 

Emissions from small and medium sized thermal power plants 
using domestic fuels. Summary report, 12:30019 (R;FI;In 
Finnish) 

Small furnaces for wood pellets. Final report, 12:31448 
(R;NO;In Norwegian) 

Study of emissions from small boilers using domestic fuels, 
12:30029 (R;FI;In Finnish) 

Combustion Control 

Automation of a domestic fuel fired grate boiler. Part 2, 

12:31450 (R;FI;In Finnish) 
Economic Analysis 

Survey of wood-based energy technologies. Energy discussion 

paper, 12:30279 (R;GB) 
Fuel Consumption 

Systems of trade, handling and distribution of woodfuels, 

12:30281 (R;NO;In Norwegian) 
Gasification 

Appendix I - Coal gasifier integrated with combined gas/steam 
cycles, 12:30464 (R;SE;In Swedish) 

Electricity generation based on wood and combined cycle 
gasification, 12:30463 (R;SE;In Swedish) 

Introduction to the retrofitting woodgas for heating. Special 
report, 12:30265 (R;ZA) 

Refining 

Development of existing and new technique for fracturing and 

cleaning of forest fuels, 12:30290 (R;SE;In Swedish) 
Storage 

Preliminary results in microfungal presence in large scale 
season storage of forest fuel, 12:30289 (R;SE;In English and 
Swedish) 

Supply and Demand 

Systems of trade, handling and distribution of woodfuels, 

12:30281 (R;NO;In Norwegian) 
Trade 

Systems of trade, handling and distribution of woodfuels, 

12:30281 (R;NO;In Norwegian) 
Uses 
Systems of trade, handling and distribution of woodfuels, 
12:30281 (R;NO;In Norwegian) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Energy Consumption 

Production structure and energy use in Finnish process 

industry, 12:31010 (R;FI;In Finnish) 
Spent Liquors 

Control of a black liquor supply and combusiion processes. 
Part 1, 12:31011 (R;FI;In Finnish) 

Control of a black liquor supply and combustion processes. 
Part 2, 12:31012 (R;FI;In Finnish) 

Waste Product Utilization 

Control of a black liquor supply and combustion processes. 

Part 1, 12:31011 (R;FI;In Finnish) 


X RADIATION 
Oxygen Enhancement Ratio 


Control of a black liquor supply and combustion processes. 

Part 2, 12:31012 (R;FI;In Finnish) 
WOOD WASTES 
Decomposition 

Mathematical modelling of transport processes and degradation 
reactions in piles of forest fuel material. Part 1, 12:30287 
(R;SE) 

Mathematical modelling of transport precesses and degradation 
reaction in piles of forest fuel material. Part 2, 12:30288 
(R;SE) 

Gasification 

Gasification of wood chips and bark in a circulating fluidized 
bed - Construction and operation of pilot plant. Studsvik 
CFBG (former LVG-CFB), Stage 1, 12:30266 (R;SE;In 
Swedish) 

Refuse-Fueled Boilers 

Environmental assessment of a wood-waste-fired industrial 
firetube boiler. Volume 1. Technical results. Final report, 
January 1981-March 1984, 12:31008 (R;US) 

Environmental assessment of a wood-waste-fired industrial 
firetube boiler. Volume 2. Data supplement. Final report, 
January 1981-March 1984, 12:31009 (R;US) 

WORKERS 
See PERSONNEL 
WORKING FACES 
Ventilation 
Determination of the methane make on 9 East longwall face 
using SF¢ derived airflows, 12:30000 (R;CA) 
WORLD 
See EARTH PLANET 
WWER TYPE REACTORS 


See also BOHUNICE V-2 REACTOR 
WWER-3 REACTOR 


Blowdown 
Study of core melting process for 7.4 per cent failure using the 
MARCH-2 code, 12:30605 (R;HU;In Hungarian) 
Control Rod Drives 
Linear step drive, 12:30541 (RA;CS;In Czech) 
Reactor Monitoring Systems 

Draft system of in-service diagnostics for Czechoslovak 
WWER 440 nuclear reactors, 12:30543 (RA;CS;In Czech) 

Experience with application of neutron instrumentation Tesla 
NR-1000, 12:30546 (RA;CS;In Czech) 

External neutron instrumentation system of WWER-440 
reactor (AKNP-SUGAN) and experience with its 
commissioning, 12:30540 (RA;CS;In Czech) 

Reliability 

Determination of reliability indices for WWER-type 440 MW 

nuclear power units, 12:30599 (RA;CS;In Czech) 
Steam Generators 
Feed control of steam generators for WWER type nuclear 
power plants, 12:30544 (RA;CS;In Czech) 
WWER-3 REACTOR 
Reactor Kinetics 
LINCUP-2 code and its uses, 12:30499 (R;HU;In Hungarian) 
WWER-440 REACTOR 
See WWER-3 REACTOR 
WYOMING 
See also POWDER RIVER BASIN 
Soils 

Use of 2 spatial and tabular data base for order-three soil 

surveys, 12:31700 (RA;US) 


X 


X RADIATION 
See also SOFT X RADIATION 
Mutagenesis 
Multiple chromatin breaks produced by neon ions, 12:31935 
(RA;US) 
Oxygen Enhancement Ratio 
Response of aerobic and hypoxic human lung squamous 
carcinoma cells to neon ions, 12:31934 (RA;US) 





X RADIATION 
RBE 


RBE 
Late radiation damage in the mouse kidney, 12:31938 (RA;US) 
Response of aerobic and hypoxic human lung squamous 
carcinoma cells to neon ions, 12:31934 (RA;US) 
XENON 
Atom-Atom Collisions 
Time resolved spectroscopy of xenon excimers excited by 
synchrotron radiation, 12:32143 (J;US) 
Electronic Structure 
Photoelectron spectra of Xe2 obtained by resonantly enhanced 
multiphoton ionization, 12:31254 (J;US) 
Excited States 
Photoelectron spectra of Xez obtained by resonantly enhanced 
multiphoton ionization, 12:31254 (J;US) 
Molecular Structure 
Time resolved spectroscopy of xenon excimers excited by 
synchrotron radiation, 12:32143 (J;US) 
Photoionization 
Multiphoton ionization spectra and tunable fifth-harmonic 
production near five-photon resonances in Xe and Ar, 
12:32126 (J;US) 
Ultraviolet Spectra 
Intercombination lines of the zinc isoelectronic sequence for Z 
= 50—70, 12:32134 (J;US) 
Vibrational States 
Photoelectron spectra of Xe, obtained by resonantly enhanced 
multiphoton ionization, 12:31254 (J;US) 
XENON 118 
Angular Momentum 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
High Spin States 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
XENON 122 
Angular Momentum 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
High Spin States 
Collective motion and alignment of particles at high angular 
momentum. Study of transition nuclei 54 = Z = 60, 
12:32221 (R;FR;In French) 
XENON 132 REACTIONS 
Coulomb Scattering 
Elastic collisions of heavy ions at intermediate energies, 
12:32236 (R;DE) 
XENON FLUORIDES 
Photon-Molecule Collisions 
XeF:2 photodissociation studies. I. Quantum yields and kinetics 
of XeF(B) and XeF(C), 12:32142 (J;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY FLUORESCENCE ANALYSIS 
X-ray microfluorescence analysis of thin- and thick-sectioned 
geologic materials, 12:31207 (R;US) 
X-RAY LASERS 
Coherent Radiation 
Laboratory x-ray lasers: Future prospects and goals, 12:31381 
(R;US) 
Design 
Laboratory x-ray lasers: Future prospects and goals, 12:31381 
(R;US) 
Observation of soft x-ray amplification in neonlike 
molybdenum, 12:31384 (J;US) 


Observation of soft x-ray amplification in neonlike 
molybdenum, 12:31384 (J;US) 
Laser Cavities 
X-ray laser cavity experiments, 12:31382 (R;US) 
Laser Mirrors 
X-ray laser cavity experiments, 12:31382 (R;US) 
Laser-Produced Plasma 
Observation of soft x-ray amplification in neonlike 
molybdenum, 12:31384 (J;US) 


ERA-12/15 / 270S 


Uses 
Laboratory x-ray lasers: Future prospects and goals, 12:31381 
(R;US) 
X-RAY SPECTROSCOPY 
Monochromators 
X-UV spectral analysis using a double flat- multilayer 
monochromator, 12:31570 (R;FR) 
Ultraviolet Spectrometers 
X-UV spectral analysis using a double flat- multilayer 
monochromator, 12:31570 (R;FR) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
X-ZERO RESONANCES 
See ETA-958 RESONANCES 


YANG-MILLS THEORY 
Feynman Path Integral 
Computation of topological effects in gauge theories by the 
numerical evaluation of conditional Wiener integrals. 
Quantum mechanics models, 12:32187 (R;SU;In Russian) 
Gauge Invariance 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
Instantons 
Computation of topological effects in gauge theories by the 
numerical evaluation of conditional Wiener integrals. 
Quantum mechanics models, 12:32187 (R;SU;In Russian) 
Supersymmetry 
Anomaly cancellations in supersymmetric D = 10 gauge 
theory and superstring theory, 12:32314 (BA;US) 
YTTERBIUM ; 
Ultraviolet Spectra 
Intercombination lines of the zinc isoelectronic sequence for Z 
= 50—70, 12:32134 (J;US) 
YTTERBIUM 151 
Delayed Proton Precursors 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
Proton Emission Decay 
Particle decay studies at or near closed shells, 12:32224 
(BA;US) 
YTTERBIUM OXIDES 
Crystal Structure 
Structural and dynamical studies of 5-BizOs oxide-ion 
conductors. II. Structural comparison of (BizOs)/sub 1- 
x/(M2Os)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 
Electric Conductivity 
Structural and dynamical studies of 5-BizO3 oxide-ion 
conductors. II. Structural comparison of (BizOs3)/sub 1- 
x/(M20s)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 
YTTRIUM 100 
Energy Levels 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
Nuclear Deformation 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
YTTRIUM 101 
Energy Levels 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
Energy-Level Transitions 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
Nuclear Deformation 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
YTTRIUM 102 
Energy Levels 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
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Nuclear Deformation 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
99 
Energy Levels 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
Energy-Level Transitions 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
Nuclear Deformation 
Rotational structure of Y nuclei in the deformed A = 100 
region, 12:32225 (BA;US) 
YTTRIUM ALUMINIUM GARNETS 


See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 


YTTRIUM COMPOUNDS 
See also YTTRIUM OXIDES 
Isotopic Exchange 

Search for isotope effect in superconducting Y-Ba-Cu-O, 

12:31138 (J;US) 
Transition Temperature 
Search for isotope effect in superconducting Y-Ba-Cu-O, 
12:31138 (J;US) 
YTTRIUM ISOTOPES 
See also YTTRIUM 100 
YTTRIUM 101 
YTTRIUM 102 
YTTRIUM 99 
Electromagnetic Isotope Separation 

Rotational structure of Y nuclei in the deformed A = 100 

region, 12:32225 (BA;US) 
Energy Levels 

Rotational structure of Y nuclei in the deformed A = 100 

region, 12:32225 (BA;US) 
YTTRIUM OXIDES 
Agglomeration 

Measurement of agglomerate strength distributions in 

agglomerated powders, 12:31145 (J;US) 
Compacting 

Measurement of agglomerate strength distributions in 

agglomerated powders, 12:31145 (J;US) 
Crystal Structure 

High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 

Structural and dynamical studies of 5-BizO3 oxide-ion 
conductors. II. Structural comparison of (BigOs)/sub 1- 
x/(M203)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 

Current Density 

Phase diagram and superconductivity in the Y-Ba-Cu-O 

system, 12:31137 (J;US) 
Electric Conductivity 

Structural and dynamical studies of 5-BizOs; oxide-ion 
conductors. II. Structural comparison of (BizOs3)/sub 1- 
x/(M2Os)/sub x/ for M = Y, Er, and Yb, 12:31143 (J;US) 

Fracture Properties 

Zirconia toughened ceramics for application in ceramic 
technology for Advanced Heat Engine Project, 12:31061 
(RA;US) 

Mechanical Properties 

Measurement of agglomerate strength distributions in 

agglomerated powders, 12:31145 (J;US) 
Phase Diagrams 

Phase diagram and superconductivity in the Y-Ba-Cu-O 

system, 12:31137 (J;US) 
Sintering 

Measurement of agglomerate strength distributions in 

agglomerated powders, 12:31145 (J;US) 
Stoichiometry 

Phase diagram and superconductivity in the Y-Ba-Cu-O 

system, 12:31137 (J;US) 
Superconductivity 

High-temperature superconductivity in Y-Ba-Cu-O: 
identification of a copper-rich superconducting phase, 
12:31144 (J;US) 

Phase diagram and superconductivity in the Y-Ba-Cu-O 
system, 12:31137 (J;US) 


ZINC 
Sorption 


Transition Temperature 

Phase diagram and superconductivity in the Y-Ba-Cu-O 

system, 12:31137 (J;US) 
YUCCA MOUNTAIN 
Radioactive Waste Disposal 

Modification of rock mass permeability in the zone 
surrounding a shaft in fractured, welded tuff, 12:30178 
(R;US) 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

Underground Facilities 

Sensitivity analyses of underground drift temperature, stresses, 
and safety factors to variation in the rock mass properties of 
tuff for a nuclear waste repository located at Yucca 
Mountain, Nevada, 12:30175 (R;US) 

YUGOSLAV TRIGA-MK-II REACTOR 
See TRIGA-2-LJUBLJANA REACTOR 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Chemical Properties 
Solid-state NMR study of acid sites in zeolite Y using ammonia 
and trimethylamine as probe molecules, 12:31265 (J;US) 
Filters 
IVL conference of 1986 on gas purification - organic 
compounds. Summary of technical lectures, 12:31669 
(R;SE;In Swedish) 
NMR Spectra 
Solid-state NMR study of acid sites in zeolite Y using ammonia 
and trimethylamine as probe molecules, 12:31265 (J;US) 
Surface Properties 
Solid-state NMR study of acid sites in zeolite Y using ammonia 
and trimethylamine as probe molecules, 12:31265 (J;US) 
ZERO POWER REACTORS 


See also FCA REACTOR 
IFR REACTOR 
ZPPR REACTOR 


IAEA Safeguards 

Text of the Agreement of 7 October 1983 between Cuba and 
the Agency for the application of safeguards in connection 
with the supply of a zero-power nuclear reactor from the 
Hungarian People’s Republic, 12:30234 (R;XA) 

ZINC 
Crack Propagation 

Synchrotron x-ray topography of dislocation arrays, 12:31405 
(R;US) 

Synchrotron x-ray topography observations on fatigue and 
fracture behavior in zinc bicrystals, 12:31098 (R;US) 

Ecological Concentration 

Heavy metals deposition and uptake shown by the example of 
forest ecosystems situated near by pollutant sources, 
12:31737 (RA;DE;In German) 

Fatigue 

Synchrotron x-ray topography observations on fatigue and 

fracture behavior in zinc bicrystals, 12:31098 (R;US) 
Soil Chemistry 

Heavy metals uptake by soils of various forests far away from 
industrial sites, 12:31743 (RA;DE;In German) 

Investigation of heavy metal contamination of soil and plant in 
the overflow areas of the rivers Rhine and Sieg, 12:31992 
(RA;DE;In German) 

Sorption 

Sorption of zinc on nickel out of sodium, 12:31104 (R;DE;In 

German) 





ZINC COMPLEXES 
Photochemistry 


ZINC COMPLEXES 
Photochemistry 
Sequential biphotonic processes: photochemical reactivity of 
phthalocyanine radicals, 12:31316 (J;US) 
ZINC COMPOUNDS 
See also ZINC TELLURIDES 
NMR Spectra 

Raman and /sup 67/Zn NMR studies of the structure of zinc 
(II) solutions in concentrated aqueous potassium hydroxide, 
12:31214 (J;US) 

Oxidation 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 

Photochemical Reactions 

ESR and ENDOR study of the photooxidation of magnesium 
and zinc tetrakis(4-sulfonatophenyl)porphyrins, 12:31303 
(J;US) 

Raman Effect 

Raman and /sup 67/Zn NMR studies of the structure of zinc 
(II) solutions in concentrated aqueous potassium hydroxide, 
12:31214 (J;US) 

ZINC TELLURIDES 
Chemical Composition 

Phase separation in Cd,/sub -//sub x/Zn/sub x/Te grown by 

molecular-beam epitaxy, 12:31175 (J;US) 
Molecular Beam Epitaxy 

Phase separation in Cd,/sub -//sub x/Zn/sub x/Te grown by 

molecular-beam epitaxy, 12:31175 (J;US) 
Phase Studies 

Phase separation in Cd;/sub -//sub x/Zn/sub x/Te grown by 

molecular-beam epitaxy, 12:31175 (J;US) 
ZINC-AIR BATTERIES 
Electrodes 

Zinc/air battery R and D research and development of 
bifunctional oxygen electrode: Tasks I and II, Final report, 
12:30680 (R;US) 

ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION-1 REACTOR 
Zion, Illinois, USA 
Auxiliary Water Systems 

Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 

Outages 

Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 

Reactor Accidents 

Analysis of steam-generator tube-rupture events combined with 
auxiliary-feedwater control-system failure for Three Mile 
Island-Unit 1 and Zion-Unit 1 pressurized water reactors, 
12:30633 (BA;US) 

ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 4 
Chemical Reaction Kinetics 

Droplet heat transfer and chemical reactions during direct 

containment heating, 12:30648 (BA;US) 
Computerized Simulation 

Droplet heat transfer and chemical reactions during direct 

containment heating, 12:30648 (BA;US) 
ZIRCALOY 4 
Creep 

Application of texture in predicting nuclear fuel cladding 

creep, 12:30533 (R;US) 
Fuel Cans 

Application of texture in predicting nuclear fuel cladding 
creep, 12:30533 (R;US) 

Chemical interaction of zircaloy tubing by UO: fuel and steam 
at temperatures between 1000°C and 2000°C: Verification of 
PECLOX under isothermal and temperature transients 
conditions, 12:30591 (R;DE) 
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Fuel-Cladding Interactions 

Chemical interaction of zircaloy tubing by UO: fuel and steam 
at temperatures between 1000°C and 2000°C: Verification of 
PECLOX under isothermal and temperature transients 
conditions, 12:30591 (R;DE) 

ZIRCONIUM 
Emission Spectroscopy 

Determination of zirconium and tantalum thin films by 
inductively coupled plasma-atomic emission spectroscopy 
(ICP-AES), 12:32115 (R;US) 

Solvent Extraction 

Extraction of zirconium from zircon (A new process), 12:31203 
(R;PK) 

X-Ray Fluorescence Analysis 

Quantitative microanalysis of hafnium - zirconium system by 
X-ray fluorescence, 12:31204 (R;PK) 

ZIRCONIUM 90 
E1-Transitions 

Study of transverse electric dipole excitations in °°Zr and 
determination of proton and neutron spin-flip amplitudes in 
the excitation of J/sup 7/ = 1* state at E/sub x/ = 5.846 
MeV in *®Pb with inelastic electron scattering, 12:32220 
(R;DE;GE) 

E2-Transitions 

Study of transverse electric dipole excitations in °° Zr and 
determination of proton and neutron spin-flip amplitudes in 
the excitation of J/sup 7/ = 1* state at E/sub x/ = 5.846 
MeV in *°*Pb with inelastic electron scattering, 12:32220 
(R;DE;GE) 

Giant Resonance 

Study of the giant multipole resonance decay in °° Zr by means 
of particle angular correlation measurements, 12:32219 
(R;DE;GE) 

ZIRCONIUM 90 TARGET 
Alpha Reactions 

Study of the giant multipole resonance decay in °° Zr by means 
of particle angular correlation measurements, 12:32219 
(R;DE;GE) 

Electron Reactions 

Study of transverse electric dipole excitations in °° Zr and 
determination of proton and neutron spin-flip amplitudes in 
the excitation of J/sup 7/ = 1* state at E/sub x/ = 5.846 
MeV in *®Pb with inelastic electron scattering, 12:32220 
(R;DE;GE) 

Helium 3 Reactions 

Inclusive break up experiment of /sup 3/He at 94 
MeV/nucleon. Gamma detection and development of an anti 
Compton device, 12:32210 (R;FR;In French) 

ZIRCONIUM OXIDES 
Adhesion 

High temperature coating study to reduce contact stress 
damage of ceramics: Final report (ZrO2 coatings on SisN4 
and SiC against contact stress), 12:31131 (R;US) 

Crack Propagation 

[The mechanical behavior of surface modified ceramics]: 

Progress report, 12:31124 (R;US) 
Fatigue 

Fatigue behavior of partially stabilized zirconia ceramics, 

12:31053 (RA;US) 
Flexural Strength 

Environmental effects on transformation toughened ceramics, 

12:31054 (RA;US) 
Fracture Mechanics 

Environmental effects on transformation toughened ceramics, 

12:31054 (RA;US) 
Fracture Properties 

Status of experimental studies on the sol-gel synthesis of 
ceramic powders for high-strength ceramic materials 
applications, 12:31132 (R;US) 

Zirconia toughened ceramics for application in ceramic 
technology for Advanced Heat Engine Project, 12:31061 
(RA;US) 

Tonic Conductivity 

{onic conductivities and glass transition temperatures of 
Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 
glasses, 12:30684 (J;US) 
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Reactor Physics 
Mechanical Properties Stresses 
Evaluation of advanced transformation toughened zirconias, Transformation toughened alumina with improved strength at 
12:31051 (RA;US) elevated temperatures, 12:31063 (RA;US) 
Transformation toughened alumina with improved strength at Thin Films 
elevated temperatures, 12:31063 (RA;US) Improvement of optical ZrO2 deposited film's properties, 
Microstructure 12:31133 (R;US) 
Status of experimental studies on the sol-gel synthesis of Transition Temperature 


ceramic powders for high-strength ceramic materials 


a Ionic conductivities and glass transition temperatures of 
applications, 12:31132 (R;US) 


Na/sub 2/0-ZrO/sub 2/-Al/sub 2/O/sub 3/-SiO/sub 2/ 


Order-Disorder Transformations C . glasses, 12:30684 (J;US) 
Low-frequency Raman spectra in disordered cubic zirconia at ZONES (AURORAL) 
elevated temperatures, 12:31136 (J;US) See AURORAL ZONES 
Production INES (RIFT) 
ZO 
Status of experimental studies on the sol-gel synthesis of See RIFT ZONES 
ceramic powders for high-strength ceramic materials ZPPR REACTOR 
applications, 12:31132 (R;US) Fuel Assemblies 
Raman Spectra i i i 
Low-frequency Raman spectra in disordered cubic zirconia at eee 7 rn enti eunaiemmaneis 
elevated temperatures, 12:31136 (J;US) mae Physics ; anaes 
Sprayed Coatings : : : 
Sehavies of eaninde Carent Wandee eretingn on end engine Benchmark physics tests in the metallic-fuelled assembly 


combustion zone components, 12:31074 (J;CH) ZPPR-15, 12:30575 (R;US) 
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conference, Houston, TX, USA, 19-22 Nov 1985) 

See UCRL-93542 

(1. meeting of the natural analogue working group, 
Brussels, Belgium, 5-7 Nov 1985) 

See EUR-10315 

(Conference on progress in resolving undersirable 
trace element effects on the weldability of steeis, 
Charlotte, NC, USA, 21 Nov 1985) 

See RFP-4048 

(Energy supply of developing countries, Stockholm, 
Sweden, 14 Nov 1985) 

NTIS (US Sales Only), PC A10/MF AOI 

(14. IEA experts meeting on turbulence loads on 
wind turbines, Stockholm, Sweden, 4-5 Dec 1985) 
See STEV-VIND-86-8 

See STEV-VIND-86-9 

(Seminar alternatives for an energetic policy, Sao 
Paulo, Brazil, 19-21 Dec 1985) 

See INIS-BR-605 

(Los Angeles symposium and exhibition on optical 
and electro-optical engineering, Los Angeles, CA, 
USA, 19-24 Jan 1986) 

See UCRL-93766 

(Winter condensed matter physics conference: fron- 
tiers in condensed matter X-ray physics, Aspen, CO, 
USA, 12-18 Jan 1986) 

See DOE/ER/40048-09-P6 

(IVL conference on gas purification - organic com- 
pounds, Stockholm, Sweden, 16 Jan 1986) 

See IVL-B-812 

(Conference on radionuclide labelled cellular blood 
elements: application in atherosclerosis and thrombo- 
sis, Bloemfontein, South Africa, 3-6 Feb 1986) 

See INIS-mf-10891 

(Topical meeting on short wave length coherent radi- 
ation, Monterey, CA, USA, 24-27 Mar 1986) 

See UCRL-93864 

(High temperature plasma diagnostics, Hilton Head 
Island, SC, USA, 9-13 Mar 1986) 

See UCRL-93964 

See UCRL-93822 

See UCRL-93863 

(191. American Chemical Society national meeting, 
New York, NY, USA, 13-18 Apr 1986) 

See UCRL-93580 

(International conference on metallurgical coatings, 
San Diego, CA, USA, 7-11 Apr 1986) 

Surf. Coat. Technol., 30: No. 1, 51-61(Jan 1987) 
(International symposium on three-body force in the 
three-nucleon system, Washington, DC, USA, 24-26 
Apr 1986) 

See CEA-CONF-8501 

(Conference on the science and technology of fast re- 
actor safety, Channel Islands, UK, 12-16 May 1986) 
See HEDL-SA-3489-FP 

See HEDL-SA-3488-FP 
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(International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain, Caen, France, 12- 
16 May 1986) 

See UCRL-94502 

(Technical meeting on fluid mechanics and chemistry 
of the combustion process, Cleveland, OH, USA, 5-6 
May 1986) 

See N-87-18035 

(International conference on computational mechan- 
ics, Tokyo, Japan, 25-29 May 1986) 

See UCRL-94175 

(Institute for Electrical and Electronics Engineers 
international conference on circuits and systems, San 
Jose, CA, USA, 5-7 May 1986) 

See UCRL-94117 

(Meeting on mass spectrometry, Paris, France, 21-22 
May 1986) 

See COGEMA-CONF-86-2 

(8. combustion research contractors’ conference, 
Airlie, VA, USA, 28-30 May 1986) 

See BNL-52069 

(4. European nuclear conference and 9. FORATOM 
congress (ENC ‘86) and international nuclear trade 
fair, Geneva, Switzerland, 1-6 Jun 1986) 

See COGEMA-CONF-86-3 

(Linear accelerator conference, Stanford, CA, USA, 
2-6 Jun 1986) 

See LBL-22554-Rev. 

(Conference of the Society for Epidemiologic Re- 
search, Pittsburgh, PA, USA, 11-13 Jun 1986) 

Am. J. Epidemiol., 124: No. 3, 526(Sep 1986) 

Am. J. Epidemiol., 124: No. 3, 529(Sep 1986) 

(76. annual meeting of the Federation of American 
Society for Experimental Biology, Washington, DC, 
USA, 8-12 Jun 1986) 

Fed. Proc., Fed. Am. Soc. Exp. Biol., 45: No. 6, 
1881(May 1986) 

(DARPA conference, Albuquerque, NM, USA, 23-26 
Jun 1986) 

See UCRL-94756 

(NATO international advanced course on physics of 
strong fields, Maratea, Italy, 1-14 Jun 1986) 

See GSI-87-1-Prepr. 

(Summer study on the physics of the superconduct- 
ing super collider, Snowmass, CO, USA, 23 Jun-11 
Jul 1986) 

NTIS, PC A02; 3 

See BNL-39501 

See BNL-39502 

(3. Pisa meeting on advanced detectors, Pescaia, 
Italy, 2-7 Jun 1986) 

See MPI-PAE/Exp.El.-170 

See NIKHEF-H-86-18 

(Theoretical Advanced Study Institute conference, 
Santa Cruz, CA, USA, 23 Jun-29 Jul 1986) 

See LBL-22384 

(CEC contractors meeting on the environmental 
transfer of radionuclides: implications of Chernobyl 
on terrestrial and aquatic ecosystems, Brussels, Bel- 
gium, 25-26 Jun 1986) 


' See NIR-2/86 


(6. international conference on proton-antiproton 
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(11. international conference on electromagnetic iso- 
tope separators and techniques related to their appli- 
cations, Los Alamos, NM, USA, 18-22 Aug 1986) 
See CEA-CONF-8620 
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particle and nuclear physics, Tokyo, Japan, 24-30 
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Nucl. Phys. A, 463: No. 1/2, 221-230(16 Feb 1987) 
(30. SPIE technical symposium on optics and optoe- 
lectronic engineering, San Diego, CA, USA, 17-22 
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See CEA-CONF-8685 
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See UCRL-95989 

(Industrial symposium on ecological aspects of tree 
ring analysis, Tarrytown, NY, USA, 17-21 Aug 1986) 
NTIS, PC A99/MF A01; 1 (GPO Dep.) 

(Offshore Northern seas conference, Stavanger, 
Norway, 26-29 Aug 1986) 

See NEI-NO-11 

See NEI-NO-12 

See NEI-NO-13 

See NEI-NO-14 

See NEI-NO-15 

(Workshop on acid deposition in Colorado, Pingree 
Park, CO, USA, 13-15 Aug 1986) 

See LA-UR-87-1202 

(IEEE-Industry Applications Society annual meeting, 
Denver, CO, USA, 28 Sep-2 Oct 1986) 

See LBL-21775 

(International meeting on low, intermediate and high 
level waste management - decontamination and de- 
commissioning, Niagara Falls, NY, USA, 14-18 Sep 
1986) 

See CEA-CONF-8759 

(192. American Chemical Society national meeting, 
Anaheim, CA, USA, 7-12 Sep 1986) 

See SAND-86-1067C 

(International conference on nuclear and radioche- 
mistry, Beijing, China, 1-5 Sep 1986) 

See KFK-4135 

(14. SOFT - symposium on fusion technology, Avi- 
gnon, France, 8-12 Sep 1986) 

See CEA-CONF-8699 

(International conference on reliable fuels for liquid 
metal reactors, Tucson, AZ, USA, 7-11 Sep 1986) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See HEDL-SA-3452-FP 

See HEDL-SA-3457-FP 

(3. world congress on chemical engineering, Tokyo, 
Japan, 21-25 Sep 1986) 

See CEA-CONF-8760 

(IGARSS '86 symposium, Zurich, Switzerland, 8-11 
Sep 1986) 

See ESA-SP-54-VOL-1 

See ESA-SP-54-VOL-2 

(8. international free electron laser conference, Glas- 
gow, UK, 1-5 Sep 1986) 

See UCRL-94845 

(NATO advanced research workshop on acid deposi- 
tion processes at high elevation sites, Edinburgh, UK, 
8-12 Sep 1986) 

See AERE-R-12410 

(International conference on tethers in space, Arling- 
ton, VA, USA, 17 Sep 1986, 17 Sep 1986) 

See N-87-18428 

(International conference on solar neutrino detection 
with /sup 205/T1 and related topics, Dubrovnik, 
Yugoslavia, 29 Sep-3 Oct 1986) 

See GSI-86-57-Prepr. 

(Seminar on personnel dosimetry and calibration of 
detecting instruments, Bangi, Malaysia, 10 Sep 1986) 
See PPA-SS-7 

(Executive management seminar on radiation sterili- 
zation of medical products, Kuala, Malaysia, 15-17 
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See PPA-SS-8 

(Automotive technology development contractors’ 
coordination meeting, Dearborn, MI, USA, 27-30 Oct 
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(4. international conference on water chemistry of 
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(5S. international conference on reliability and main- 
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See GSI-87-11-Prepr. 
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(European wind energy conference, Rome, Italy, 7-9 
Oct 1986) 

See STEV-VIND-86-15 

See STEV-VIND-86-16 

See STEV-VIND-86-18 

See KEMA-APB-86-325 

(Electrochemical Society fall meeting, San Diego, 
CA, USA, 19-24 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Institute for Electrical and Electronics Engineers 
professional communication conference, Charlotte, 
NC, USA, 22-24 Oct 1986) 

See UCRL-94417 

(Symposium on physics and chemistry of porous 
media, Ridgefield, CT, USA, 15-17 Oct 1986) 

AIP Conf. Proc., 154: No. 1, 63-80(25 Mar 1987) 
AIP Conf. Proc., 154: No. 1, 129-142(25 Mar 1987) 
(6. international meeting of test stations for wind tur- 
bines (IMTS 1986), Schnittlingen, F.R. Germany, 2-3 
Oct 1986) 

See STEV-VIND-86-34 

(11. conference on cyclotrons and their applications, 
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(International clean coal technology congress, St. 
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NTIS MF A01; 2 (GPO Dep.) 
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See CEA-CONF-8768 
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(Seminar on production and distribution of radioiso- 
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(Meeting of the Division of Particles and Fields of 
the American Physical Society, Salt Lake City, UT, 
USA, 14-17 Jan 1987) 

See SLAC-PUB-4289 

(LASE-13: pulse power for lasers conference, Los 
Angeles, CA, USA, 11-16 Jan 1987) 

See LA-UR-87-758 

See UCRL-95051 

(12. workshop on geothermal reservoir engineering, 
Stanford, CA, USA, 20-22 Jan 1987) 

See LBL-22461 

(10. Werner Bradt workshop on penetration phenom- 
ena: dynamic actions of energetic probes with con- 
densed matter, Alicante, Spain, 7-10 Jan 1987) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(5. international eddy current workshop, Atlanta, 
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(International workshop hadron facility technology, 
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(American Institute of Chemical Engineers spring na- 
tional meeting, Houston, TX, USA, 29 Mar-2 Apr 
1987) 

See LBL-23198 

(international symposium on atomic, molecular and 
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NTIS, PC A03/MF AOl1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


Dept. of Materials and Engineering, State University 


of New York at Stony Brook, Stony Brook, NY 
11794 


DE87008904 


DE87009208 
DE87009206 


DE87009447 
DE87010213 
DE87009859 
DE87010072 
DE87009700 
DE87009701 
DE87009699 
DE87009809 
DE87009810 
DE87008798 
DE87010362 
DE87010363 
DE87010370 
DE87008481 
DE87009371 
DE87009811 
DE87009704 
DE87009261 


DE87009584 
DE87010252 


DE87009443 
DE87010308 
DE87009615 
DE87009444 
DE87009200 
DE87009445 
DE87007317 
DE87009610 
DE87009654 
DE87009442 
DE87009608 
DE87009767 
DE87009429 
DE87009431 
DE87010228 
DE87009858 
DE87005905 


DE87000608 
DE87000408 


DE87010093 
DE87010094 
DE87010092 
DE87008668 
DE87008531 
DE87007932 


DE87009338 
1187010227 


Distribution 
Category 
MN -59A 


MN -95d 
MN -95d 


MN -11 
MN -98F 
MN -98 
MN -98B 
MN -98A 
MN -98 
MN -98F 
MN -98 
MN -98 
MN -98G 
MN -98G 
MN -98B 
MN -98A 
MN -98E 
MN -98 
MN -98C 
STD -13 
MN -34C 


MN -92a 
MN -32 


MN -34A 
MN -4 
MN -48 
MN -4 
MN -34 
MN -11 
MN -37 
MN -48 
MN -102 
MN -48 
MN -25 
MN -4 
MN -4 
MN -61G 
MN -4 
MN -32 
MN -34D 


MN -34D 
MN -34C 


MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 
MN -34D 


MN -25 
ND -25 


ERA-12/15 / 296R 


Abstract 
Number 


12:30358 


12:30946 
12:30947 


12:31808 
12:30749 
12:30750 
12:30071 
12:29996 
12:30706 
12:30751 
12:30707 
12:30708 
12:30752 
12:30753 
12:30072 
12:30040 
12:30770 
12:30754 
12:30109 
12:30709 
12:32152 


12:30060 
12:32145 


12:32114 
12:31123 
12:30297 
12:31243 
12:32323 
12:30372 
12:31190 
12:31822 
12:29936 
12:31823 
12:31191 
12:31300 
12:31301 
12:30298 
12:31331 
12:32411 
12:32153 


12:32154 
12:32181 


12:32155 
12:32182 
12:32183 
12:32184 
12:32151 
12:31491 


12:31405 
12:31098 
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Report 
Number 


DOE/ER/45100- 


3 
DOE/ER/45153- 

T2 
DOE/ER/45252- 

Til 
DOE/ER/45254- 


1 
DOE/ER/45281- 

1 
DOE/ER/53230- 


1 
DOE/ER/53240- 

1 
DOE/ER/60149- 


Tl 
DOE/ER/60210- 

1 

2 

3 
DOE/ER/60243- 


1 
DOE/ER/60262- 
1 
DOE/ET/13543- 
2316-Vol.2 
2316-Vol.3 
DOE/ET/44802- 
T14 


DOE/EV/10450- 


H2 
DOE/FC/10286- 
2243-Vol.1 

DOE/FE- 

0086 
DOE/FE/60177- 
2305-Vol.1 

DOE/ID- 
10161 
12082(86) 
DOE/ID/12422- 


1 
DOE/ID/12495- 
1 
DOE/ID/12621- 
1 


DOE/IG- 


Availability 

Source 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 


USGS-Open File Service, Box 25425, Denver 


Federal Center, Denver, CO 80225 

NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS, PC All/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A20/MF A01; 1 (GPO Dep.) 
NTIS, PC Al2/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 4 (GPO Dep.) 


NTIS, PC A10/MF A01; 1 (GPO Dep.) 


DE87009863 
DE87009663 
DE87009768 
DE87009652 
DE87009532 
DE87009426 
DE87009662 
DE87010405 
DE87009415 
DE87009416 
DE87009413 
DE87010087 
DE87008613 


DE87001091 
DE87001092 


TI187008464 


DE87009536 
DE87001046 
DE87009348 
DE87008444 


DE87009105 
DE87010206 


DE87009326 
DE87009327 


DE87009749 


Distribution 
Category 
MN -25 
MN -34 
MN -25 
MN -25 
MN -34 
MN -20 
MN -20g 
MN -11 
MN -41 
MN -41 
MN -41 
MN -48 
MN -11 


STD -101 
STD -101 


MN -70 


STD -95e 
STD -90 
MN -101 
STD -90c 


STD -78 
MN -11 


STD -95f 
STD -95f 


MN -95f 


DOE/NASA- 


Abstract 
Number 


12:31099 
12:32291 
12:31124 
12:31244 
12:32292 
12:32324 
12:32325 
12:31654 
12:31868 
12:31869 
12:31870 
12:31725 
12:31655 


12:30466 
12:30467 


12:30138 


12:31748 
12:30449 
12:30760 
12:30115 


12:30578 
12:31775 


12:30991 
12:30822 


12:30992 


0008/ 10-3 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 1187010264 MN -13 12:32393 
0234 OSTI, PO Bx 62, Oak Ridge, TN 37831 (GPO Dep.) .99: TI87009511 STD -13 12:32399 
0237 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 TI87009734 STD -13 12:32400 
0238 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T187009733 STD -13 12:30195 


0239 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T187009735 STD -13 12:30089 
DOE/JPL- 


1012-76-Rev.1 
1012-125-Vol.1 
1012-125-Vol.2 
1012-125-Vol.3 
1012-125-Vol.4 
1012-125-Vol.6 
1012-125-Vol.8 
DOE/MA- 
0303 
DOE/MC/20108- 
2237 
DOE/MC/20440- 
2328 
DOE/MC/21046- 


2066 
DOE/MC/21173- 

2343 
DOE/MC/21203- 

2319 

2325 
DOE/MC/23075- 

2278 
DOE/MC/23265- 

2304 
DOE/METC- 

87/ 0247 

87/ 4073 
DOE/NASA- 

0367-1 


NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO}; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC AOS; 3 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 


DE87009072 
DE87009228 
DE87009232 
DE87009243 
DE87009234 
DE87009230 
DE87009231 
DE87009776 
DE87001043 
DE87001093 
DE87009900 
DE87008047 


DE87009695 
DE87009425 


DE87001067 
DE87001085 


DE87001028 
DE87001082 


DE87009375 


MN -63b 
MN -63b 
MN -63b 
MN -63b 
MN -63b 
MN -63b 
MN -63b 
MN -13 
STD -106 
STD -109 
MN -109 
STD -103 


MN -109 
MN -109 


MN -109 
MN -110 


MN -124 
MN -122 


STD -60 


12:30299 
12:30300 
12:30301 
12:30302 
12:30303 
12:30304 
12:30305 
12:32394 
12:30468 
12:29899 
12:29900 
12:30013 


12:29901 
12:29902 


12:30450 


12:30823 


12:30054 
12:30101 


12:30428 





DOE/NASA/50194- 


Report 
Number 


DOE/NASA/50194- 


aS 
DOE/NBM- 
7008299 
7008435 
7009114 
DOE/NE/44353- 


Tl 
DOE/NV/10322- 

8 

9 

il 


15 
DOE/NV/10507- 

1 
DOE/OR/00033- 

7297 

T308 

T312 
DOE/OR/20722- 

146 

147 
DOE/OR/21548- 


DOE/PC/70779- 
12 


13 
DOE/PC/70791- 
T6 


af 
DOE/PC/70815- 

7 

Til 
DOE/PC/80502- 


-_ 
DOE/PC/80520- 


T7 
DOE/PC/80521- 

T7 
DOE/PC/90013- 


Tl 
DOE/PC/90017- 


T6 
DOE/PC/90514- 

T2 
DOE/PC/90524- 

Tl 
DOE/PC/90534- 


4 
DOE/PC/90753- 


T4 
DOE/PC/90908- 
1 


2 
DOE/PC/91021- 

T2 
DOE/PC/91272- 

Ti 

T3 

T4 


T6 
DOE/PETC/TR- 

87/ 8 
DOE/PO/21431- 


11603-Rev.1 
DOE/UMT- 

0233 
DP- 

1738 
DP-MS- 

86-107 

87-4 


Availability 
Source 


NTIS, PC A02/MF AO1 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


IEEE, 345 East 47th St., New York, NY 10017 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS PC E09/MF $14.35 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS PC E01/MF $5.95 (GPO Dep.) 
NTIS, PC A02/MF 01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09; 3 


NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS MF AOl1; 2 (GPO Dep.) 
D; 2 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08; 3 


NTIS, PC A04/MF AOI (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 

NTIS, PC A22/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE87003289 
DE87008299 
DE87008435 
T187009114 

DE87008454 
DE87008933 
DE87008908 
DE87007776 
DE87008907 
DE87009629 
DE87009213 
DE87009218 
DE87009955 


DE87010559 
DE87009989 


DE87009219 
DE87000989 
DE87008190 
DE87009899 


DE87009544 
DE87009545 


DE87009292 
DE87009190 


DE87009069 
DE87009857 


DE87009630 
DE87009539 
DE87009841 
DE87010084 
DE87009557 
DE87008373 
DE87009131 
DE87009065 
DE87010209 


DE87009631 
DE87009632 


DE87010004 
DE87009869 
DE87009874 
DE87009872 
DE87009870 
DE87010029 
DE87009808 
DE87010027 
DE87009418 
DE87002262 
DE87009786 
DE85014476 
DE87009785 


DE87010165 
DE87010184 


Distribution 
Category 
STD -25 
MN -70 
MN -38 
ND -63 
MN -70 
MN -11 
MN -11 
MN -70 
MN -11 
MN -21 
MN -78 
MN -11 
MN -13 


MN -70A 
MN -70A 


MN -70A 
MN -108 
MN -108 
MN -108 


MN -109 
MN -109 


MN -102 
MN -102 


MN -90e 
MN -113 


MN -102 
MN -106 
MN -113 
MN -108 
MN -108 
MN -90i 
MN -102 
MN -90d 
MN -106 


MN -108 
MN -108 


MN -105 
MN -102 
MN -102 
MN -113 
MN -102 
STD -108 
MN -126 
MN -25 
MN -13 
STD -80 
MN -2 
MN -70A 
STD -4 


MN -41 
MN -70 


ERA-12/15 / 298R 


Abstract 
Number 


12:31125 
12:30139 
12:31347 
12:30329 
12:30140 
12:32031 
12:30141 
12:30142 
12:30143 
12:32350 
12:30533 
12:31691 
12:32395 


12:30144 
12:30191 


12:30192 
12:29903 
12:30274 
12:30258 


12:29937 
12:29938 


12:29904 
12:29905 


12:30014 
12:30015 


12:29906 
12:29963 
12:29939 
12:30275 
12:29907 
12:31820 
12:29940 
12:31192 
12:30016 


12:29908 
12:29909 


12:29964 
12:29888 
12:29941 
12:30017 
12:29942 
12:29910 
12:30092 
12:30948 
12:32443 
12:30482 
12:32271 
12:32049 
12:31100 


12:30193 
12:30145 





299R / ERA-12/15 


Report 
Number 


DPST- 
81-968 
85-692 
85-694 
85-703 
85-711 
85-712 
85-851 

DPSTD- 
82-69 

DTH-LET-RE- 
86-1 


UNDP/ LCT/ 6 


ECN- 
87-019 
191 

ECRC/M- 
2070 


2113 
2121 
2129 


EFI-TR- 

3269 
EGG- 

2496 
EGG-CS- 

7233-Rev.1 
EGG-EE- 


450/ 2-87/ 002 
530/ SW-81/ 921 
530/ SW-87/ 005A 
530/ SW-87/ 005B 
530/ SW-87/ 005C 
530/ SW-87/ 005D 
530/ SW-87/ 005E 
530/ SW-87/ O0SF 
530/ SW-87/ 005G 
540/ 09-87/ 110 
600/ M-86/ 027 
EPA/IMSD- 
86/ 003 
EPRI-AP- 
5122 


5123 


Availability 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC All; 3 

NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03; 3 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 


Danmarks Tekniske Hoejskole, Laboratoriet for 
Energiteknik, DK-2800 Lyngby, Denmark 
Danmarks Tekniske Hoejskole, Laboratoriet for 
Energiteknik, DK-2800 Lyngby, Denmark 


See N-87-18035 
See N-87-18391 
See N-87-18428 
See N-87-18057 
See N-87-18109 


United Nations Economic Commission for Europe, 
Geneva, Switzerland. Secretariat 


ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
NTIS (US Sales Only), PC A03/MF A01 


Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 
Electricity Council Research Centre, Capenhurst, 
Chester CH1 6ES, UK 


NTIS (US Sales Only), PC A0S/MF AOI; 1 
See NUREG/CR-4845 


NTIS, PC A0S/MF AO01 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 


NTIS, PC A02; 3 
NTIS, PC A02; 3 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF A01l (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF AO! 
See ORNL/TM-10381 


See PB-87-156691/XAB 
See PB-87-155503/XAB 
See PB-87-165411/XAB 
See PB-87-165429/XAB 
See PB-87-165437/XAB 
See PB-87-165445/XAB 
See PB-87-165452/XAB 
See PB-87-165460/XAB 
See PB-87-165478/XAB 
See PB-87-178851/XAB 
See PB-87-155917/XAB 


See PB-87-152682/XAB 


Research Reports Center, Box 50490, Palo Alto, CA 
94303; 1 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


DE87010160 
DE87010178 
DE87010179 
DE87010079 
DE87010173 
DE87010175 
DE87010210 


DE87010168 


DE87702081 


DE87752151 
TI87008900 

DE87009713 
DE87009439 
DE87009725 
DE87009717 
DE87009716 
DE87009723 
DE87009718 


DE87009724 
DE87009405 


DE87009721 
DE87009411 
DE87009726 
DE87702082 


DE87009771 


1187920424 


T187920432 


Distribution 
Category 


MN -11 
MN -11 
MN -11 
MN -11 
MN -11 
MN -11 
MN -11 
MN -11 
ND -95d 


ND -61 


ND -4 
ND -95d 


ND -95d 


MN -95d 
MN -78 
MN -32 
MN -32 
MN -32 
MN -123 
MN -66a 
MN -95f 
MN -70 


MN -25 
MN -25 


MN -25 
MN -78 
MN -70B 
MN -41 


MN -34C 


ND -94e 


ND -108 


EPRI-AP- 


Abstract 
Number 


12:31762 
12:30186 
12:30187 
12:31763 
12:31764 
12:31776 
12:31693 
12:31799 
12:31025 
12:30259 
12:31333 
12:31501 
12:32336 
12:31610 
12:31129 
12:30018 
12:31667 
12:30124 
12:30993 
12:31302 
12:30949 


12:30950 


12:30951 
12:30614 
12:32412 
12:32413 
12:32351 
12:30117 
12:30375 
12:31445 
12:30146 


12:31155 
12:30994 


12:31156 
12:30579 
12:30147 
12:31765 
12:32251 


12:31677 
12:31782 
12:30080 
12:30081 
12:30082 
12:30083 
12:30084 
12:30085 
12:30086 
12:29934 
12:31676 


12:30700 
12:30676 


12:29911 





5166 
5204 
5216 


EPRI-CS- 
5031 


5152 
$167-Vol.1 
5167-Vol.2 
5187 
5195 


EPRI-CS/NP- 
3016-Vol.5 


EPRI-EL- 
4365-CCM-Vol.2 


4365-CCM-Vol.3 
4365-CCM-Vol.4 
4365-Vol.1 

4959 

$125 

5143-SR 

5145 


EPRI-EL/EM- 
5117-SR 


EPRI-EM- 
4692 


EPRI-NP- 
4574-CCM-Pt.2-Ch.9- 
Vol.2 


4574-CCM-Pt.2-Ch.9- 
Vol.1 


4574-CCM-Pt.2-Ch.9- 
Vol.3 


4574-CCM-Pt.II-Ch.6- 
Vol.2 


5066M 
5067-Vol.1 


5100 


Availability 
Source 


Research Reports Center, Box 50490, Palo Alto, CA 
Saati Reports Center, Box 50490, Palo Alto, CA 
a Reports Center, Box 50490, Palo Alto, CA 
aaa Reports Center, Box 50490, Palo Alto, CA 
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NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A10/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A08/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


File 
Number 


E 1.99: 


DE87001085 
DE87752102 


DE87702161 
DE87702162 
DE87702163 


DE85780765 
DE85780766 
DE85780767 
DE85780769 
DE85780768 
DE85780770 
DE85780771 
DE87751601 
DE87702164 
DE87751862 
DE87751869 
DE87751866 
DE87751863 
DE87702165 
DE87702166 
DE87702167 
DE87702168 
DE87702169 
DE87702170 
DE87702171 
DE87702172 
DE87702173 
DE87702174 
DE87702175 
DE87702176 
DE87702177 
DE87702178 
DE87702179 
DE87702180 
DE87702181 
DE87702182 
DE87702183 
DE87702184 
DE87702185 
DE87702186 
DE87702187 
DE87702188 
DE87702189 
DE87702190 
DE87702191 
DE87702192 
DE87702193 
DE87780121 
DE87702195 
DE87702196 
DE87702197 
DE87702198 
1DE87702199 
DE87702200 


DE87780128 


DE87702201 
DE87751658 
DE87751636 
DE87751659 
DE87752077 


DE87752078 
DE87752097 


DE87751853 
DE87752079 
DE87702202 


DE87702203 
DE87702204 


Distribution 
Category 


MN -110 
MN -34C 


MN -37 
MN -2 
MN -28 


MN -34C 
MN -90 
MN -34C 
MN -48 
MN -79 
MN -25 
MN -34D 
MN -71 
MN -37 
MN -34D 
MN -34C 
MN -11 
MN -34C 
MN -34C 
MN -80 
MN -4 
MN -4 
MN -80 
MN -4 
MN -80 
MN -80 
MN -80 
MN -80 
MN -80 
MN -80 
MN -37 
MN -16 
MN -80 
MN -80 
MN -80 
MN -80 
MN -80 
MN -41 
MN -80 
MN -80 
MN -4 
MN -22 
MN -80 
MN -16 
MN -4 
MN -78 
MN -80 
MN -48 
MN -2 
MN -34D 
MN -34D 
MN -34D 
MN -20 
MN -20 


MN -34B 


MN -34C 
MN -28 
MN -28 
MN -28 
MN -34C 


MN -34D 
MN -34C 


MN -20g 
MN -34C 
MN -34B 


MN -34B 
MN -34D 


ERA-12/15 / 304R 


Abstract 
Number 


12:30823 
12:32241 


12:31577 
12:30518 
12:31464 


12:32219 
12:29914 
12:32220 
12:31921 
12:30509 
12:31103 
12:32173 
12:30130 
12:31578 
12:32157 
12:32268 
12:31809 
12:32242 
12:31579 
12:30552 
12:31193 
12:31194 
12:30553 
12:31195 
12:30554 
12:30555 
12:30537 
12:30556 
12:30557 
12:30558 
12:30559 
12:30198 
12:30560 
12:30561 
12:30562 
12:30563 
12:30564 
12:32272 
12:30565 
12:30592 
12:31196 
12:30246 
12:30566 
12:30516 
12:31197 
12:30597 
12:30600 
12:31885 
12:30688 
12:32158 
12:32159 
12:32160 
12:32329 
12:32330 


12:32197 
12:30359 
12:30345 
12:31126 
12:32206 
12:31515 
12:31466 
12:31467 
12:32202 


12:32244 
12:32207 


12:32332 
12:32221 
12:32064 


12:32065 
12:32175 





305R / ERA-12/15 


Report 
Number 


ITF- 
86-17-R 
IVL-B- 
812 
IVO-A- 
09/ 86 
10/ 86 
13/ 86 
14/ 86 
IVO-B- 
03/ 87 
08/ 86 
JAERI-M- 
86-065 
86-068 
86-070 
86-072 
86-076 
86-077 
86-078 
86-079 
86-082 
JHU/ECE- 
87/ 03 
JINR- 
9-86-210 
10-86-220 
R-9-85-707 
JINR-E- 
1-86-129 
4-86-198 
JINR-R- 
2-86-68 
2-86-433 
4-86-102 
6-86-133 
10-86-271 
10-86-331 
14-86-7 
19-86-450 
Juel- 

1984 
K/CSD/INF- 
86/ 18 
K/CSD/TM- 

63 
KEMA- 

2868-APB 
KEMA-APB- 

86-325 


KFK- 
4000 
4018 
4135 
4149 
4154 
KFKI- 
1986-91/ A 
1986-92/ G 
1986-93/ G 
1986-97/ G 
86-32 
KTH-KTR- 
86-62 


61 
KTM/E-D- 
84A 
84B 
106 
114 
115 
116 
117 
118 
KY/L- 
1453 
L- 
16200 
16250 


9923-MS 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A05/MF AOI; 1 


NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A99/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 


NTIS (US Sales Only), PC A07/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A05/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO! 
NTIS (US Sales Only), PC A04/MF AOI 


See AD-A-177792/9/XAB 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A16/MF AO1 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO01 


NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A0S/MF A01 


NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 


See KEMA-APB-86-325 


N.V. KEMA, P.O. Box 9035, 8600 ET Arnhem, 


Netherlands 


NTIS (US Sales Only), PC A99/MF AOI 
NTIS (US Sales Only), PC A06/MF AO 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
See STEV-BF-87-2 
NTIS (US Sales Only), PC A05/MF AOI; 1 


NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A06; 3 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A05; 3 

NTIS (US Sales Only), PC A06/MF AOI; 1 


NTIS, PC A18; 3 


See N-87-18611 
See N-87-18248 


NTIS, PC A02/MF A01 (GPO Dep.) 


DE87702205 
DE87752035 


DE87751994 
DE87752128 
DE87751992 
DE87751976 


DE87751991 
DE87751993 


DE87702206 
DE87702207 
DE87702208 
DE87702209 
DE87702210 
DE87702211 
DE87702212 
DE87702213 
DE87702214 


DE87702215 
DE87702216 
DE6&7780133 


DE87702217 
DE87702218 


DE87702219 
DE87702220 
DE87702221 
DE87702222 
DE87702223 
DE87702224 
DE87702225 
DE87702226 


DE87751870 
DE87000411 


DES87008352 


DE87751852 
DE87751861 
DE87751859 
DE87751854 
DE87751860 


DE87702227 
DE87702228 
DE87702229 
DE87702230 


DE87702231 
DE87752067 
DE87752000 


DE87751983 
DE87751984 
DE87751977 
DE87751978 
DE87751979 
DE87751980 
DE87751981 
DE87751982 


DE87009868 


E 1.99: DE87007715 


Distribution 
Category 


MN -34D 
MN -11 


MN -97c 
MN -95f 
MN -98 

MN -95d 


MN -97b 
MN -97 


MN -80 
MN -77 
MN -70 
MN -34B 
MN -20 
MN -4 
MN -25 
MN -32 
MN -80 


Abstract 
Number 


12:32176 
12:31669 


12:30459 
12:30996 
12:30755 
12:31026 


12:30997 
12:30998 


12:30510 
12:30505 
12:30154 
12:31692 
12:32333 
12:30127 
12:30601 
12:30602 
12:30534 


12:32407 


12:31492 
12:31607 
12:32246 


12:32161 
12:32247 


12:32186 
12:32187 
12:32248 
12:32212 
12:31608 
12:31582 
12:32293 
12:31922 


12:30506 
12:30953 
12:30122 
12:30431 


12:30431 


12:30603 
12:31104 
12:30604 
12:30498 
12:32416 


12:32294 
12:30535 
12:30499 
12:30605 


12:32334 
12:31084 
12:30696 


12:30954 
12:30955 
12:30956 
12:29915 
12:30019 
12:30110 
12:31027 
12:30460 


12:30123 


12:31163 
12:31670 


12:32162 





La- ERA-12/15 / 306R 


Report Availability Distribution Abstract 
Number Source Category Number 


10687-MS NTIS, PC A05S/MF AOI; 1 (GPO Dep.) : DE87009476 MN -66b 12:30369 
10962-MS See NUREG/CR-4875 1187008301 MN -70 12:30167 
10980-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009478 MN -45 12:31622 
10981-MS See NUREG/CR-4901 1187009524 MN -70 12:30189 

LA-UR- 

86-4142 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87003725 MN -4 12:31245 
86-4329 NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE87003751 12:32417 
87-501 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87007675 12:31529 
87-700 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007470 12:31530 
87-724 NTIS, PC A02; 3 DE87007473 12:31479 
87-739 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007472 12:31531 
87-750 NTIS, PC A02; 3 DE87007476 12:31412 
87-758 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007475 12:31349 
87-862 NTIS, PC A02; 3 DE87007495 12:31499 
87-863 NTIS, PC A02; 3 DE87007494 12:31532 
87-871 NTIS, PC A02; 3 DE87007492 12:31565 
87-873 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007491 12:31566 
87-1068 NTIS, PC A02; 3 DE87007506 12:31533 
87-1106 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007503 12:31199 
87-1115 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87008986 12:30413 
87-1189 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87008989 12:30377 
87-1202 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE87008991 12:31658 
87-1223 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87008992 12:30414 
87-1347 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87009001 12:31372 
87-1370 NTIS, PC A02/MF AOI (GPO Dep.) : DE87009004 12:32032 

LAPP-TH- 

148 NTIS (US Sales Only), PC A03/MF A01 DE87752075 12:32177 

LBL- 
19128 NTIS, PC A10/MF A01; 1 (GPO Dep.) : DE87009273 12:30957 
19590 NTIS, PC A03/MF AO01; 1 (GPO Dep.) : DE87009158 12:30958 
21442-Rev. NTIS, PC A12/MF AOI; 1 (GPO Dep.) 99: DE87009634 12:32033 
21739 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87008231 12:31480 
21775 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009171 12:30959 
21985 NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87009279 12:32041 
22149 NTIS, PC A02/MF AOi (GPO Dep.) : DE87009161 12:30960 
22151 NTIS, PC A03/MF AOI; 1 DE87009270 12:30674 
22167 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87009175 12:31500 
22173 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009163 12:31534 
22200 NTIS, PC A02; 3 DE87008221 12:31899 
22217 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009165 12:32366 
22314 NTIS, PC A08/MF AOI; 1 (GPO Dep.) : DE87007893 12:31583 
22384 NTIS, PC A02/MF AOi; 1 (GPO Dep.) : DE87007176 12:31584 
22396 NTIS, PC A02; 3 DE87010262 12:32418 
22461 NTIS, PC A02; 3 DE87009177 12:30374 
22554-Rev. NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87006948 12:31481 
22661 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) : DE87009269 12:30680 
22923 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87006941 12:31127 
22984 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87008224 12:31159 
23012 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87007611 12:31160 
23111 See SLAC-PUB-4183 : DE87008316 12:31535 
23144 NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE87009166 12:30961 
23149 See UCRL-96576 99: DE87009739 12:31113 
23175 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 99: DE87009278 12:32047 
23180 NTIS, PC A07/MF AOI; 1 (GPO Dep.) 99: DE87009540 12:31161 
23186 NTIS, PC A02/MF AOl (GPO Dep.) 99: DE87009172 12:30155 
23187 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE87009642 12:32066 
23198 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009331 12:30473 
23225 NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87009621 12:31128 
23231 NTIS, PC A02; 3 DE87009620 12:30370 
23239 NTIS, PC A08/MF AOI; 1 (GPO Dep.) : DE87009645 12:32335 
23267 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87009622 12:31162 
23372 See UCRL-53789 : DE87009998 12:32307 

LBL-PUB- 

ee NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87007306 12:31609 
86-80109-VOL-1 See ESA-SP-54-VOL-1 12:31656 
86-80109-VOL-2 See ESA-SP-54-VOL-2 12:31657 

LMSC-D- 

060718 See AD-A-177406/6/XAB 12:32104 

LTI/C- 

156 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87752003 12:30999 
164 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87752004 12:31000 
3419 NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87008396 12:31093 

MPE-PREPRINT- 

66 12:32093 

MPI-PAE/Exp.EL.- 


170 NTIS (US Sales Only), PC A03/MF A0i DE87751867 MN -37 12:31585 
MT-CWR- 


087-016 See ORNL/Sub-85-27421/01 99: DE87010301 MN -114 12:31106 


See N-87-19344 


87-17598 NTIS, PC A07/MF A01 
87-17722 NTIS, PC A22/MF AO1 
87-17760 NTIS, PC A24/MF AO1 


12:32067 
12:31337 
12:31338 





307R / ERA-12/15 


Report 
Number 


87-18035 
87-18057 
87-18109 
87-18248 
87-18391 
87-18428 
87-18611 
87-18616 
87-18628 
87-18667 
87-19104 
87-19313 
87-19314 
87-19315 
87-19318 
87-19325 
87-19326 
87-19342 
87-19344 
87-19647 
87-19648 
87-19822 
NAGRA-NTB- 
85-07 
85-11 
85-18 
85-20 
85-21 
85-30 
85-33 
85-34 
85-38 
85-39 
85-43 
85-46 
85-48 
85-50 
85-53 
85-57 
85-60 
85-61 
86-17 
87-01 
NAS- 
1.15:86855 
1.15:88368 
1.15:88369 
1.15:88521 
1.15:88850 
1.15:88866 
1.15:88972 
1.15:88978 
1.15:89116 
1.15:89320-VOL-1 
1.15:89321-VOL-2 
1.26:180212 
1.26:180216 
1.26:180217 
1.26:180230 
1.26:180245 
1.26:180253 
1.26:180254 
1.26:180262 
1.26:180273 
1.55:2441 
1.55:2450 
1.60:2596 
1.60:2663 
NASA-CP- 
2441 
2450 
NASA-CR- 
179514 
180212 
180216 
180217 
180230 
180245 
180253 
180254 
180262 
180273 
NASA-TM- 
86855 


Availability 

Source 

NTIS, PC A02/MF AO1i 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A05/MF A0O1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A011 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOi 
NTIS, PC A02/MF A011 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A011 
Issuing Activity 

NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A011 
NTIS, PC A04/MF AOi 


Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 
Nagra, CH-5401 Baden, Switzerland 


See N-87-19648 
See N-87-19313 
See N-87-19314 
See N-87-18667 
See N-87-18428 
See N-87-18391 
See N-87-18057 
See N-87-18109 
See N-87-18616 
See N-87-17722 
See N-87-17760 
See N-87-19342 
See N-87-19104 
See N-87-19318 
See N-87-19344 
See N-87-19325 
See N-87-19315 
See N-87-19326 
See N-87-19647 
See N-87-19822 
See N-87-17598 
See N-87-18248 
See N-87-18035 
See N-87-18611 


See N-87-17598 
See N-87-18248 


See DOE/NASA-0367-1 
See N-87-19342 
See N-87-19104 
See N-87-19318 
See N-87-19344 
See N-87-19325 
See N-87-19315 
See N-87-19326 
See N-87-19647 
See N-87-19822 


See N-87-19648 


DE87009375 


Distribution 
Category 


NASA-TM- 


Abstract 
Number 


12:31333 
12:31610 
12:31129 
12:31670 
12:31501 
12:32336 
12:31163 
12:31164 
12:31334 
12:31146 
12:32108 
12:32086 
12:32087 
12:32088 
12:32089 
12:32090 
12:32091 
12:32092 
12:32093 
12:30962 
12:31105 
12:32109 


12:31810 
12:31811 
12:31812 
12:31767 
12:31768 
12:30156 
12:31769 
12:30157 
12:31813 
12:30158 
12:30159 
12:30160 
12:31770 
12:30161 
12:30162 
12:31814 
12:30163 
12:31749 
12:30164 
12:30165 


12:31105 
12:32086 
12:32087 
12:31146 
12:32336 
12:31501 
12:31610 
12:31129 
12:31164 
12:31337 
12:31338 
12:32092 
12:32108 
12:32089 
12:32093 
12:32090 
12:32088 
12:32091 
12:30962 
12:32109 
12:32067 
12:31670 
12:31333 
12:31163 


12:32067 
12:31670 


12:30428 
12:32092 
12:32108 
12:32089 
12:32093 
12:32090 
12:32088 
12:32091 
12:30962 
12:32109 


12:31105 





NASA-TM- 


Report 
Number 


88368 
88369 
88521 
88850 
88866 
88894 
88972 
88978 
89116 
89320-VOL-1 
89321-VOL-2 
NASA-TP- 
2596 
2663 
NBL- 
317 
87-526 
NBSIR- 
87/ 3510 
87/ 3527 
NEI-DK- 


Availability 
Source 


See N-87-19313 
See N-87-19314 
See N-87-18667 
See N-87-18428 
See N-87-18391 
See DOE/NASA/50194-44 
See N-87-18057 
See N-87-18109 
See N-87-18616 
See N-87-17722 
See N-87-17760 


See N-87-18035 
See N-87-18611 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
See N-87-18628 


See PB-87-172276/XAB 
See PB-87-173407/XAB 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A04; 3 

NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC AOS/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A21/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AO}; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC Al1/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


Department of Resources and Energy, GPO Box 


858, Canberra, ACT 2601, Australia 


NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO}; 1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI; 1 
See PB-87-158176/KAB 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 


DE87003289 


DE87008364 


DE87752106 
DE87752107 
DE87752108 
DE87752109 
DE87752110 


DE87752152 
DE87752145 
DE87752154 
DE87752018 
DE87752019 
DE87752017 
DE87752016 
DE87752020 
DE87752021 
DE87752022 
DE87752023 
DE87752024 
DE87752031 
DE87752030 
DE87752029 
DE87752028 
DE87752027 
DE87752026 


DE87702232 
DE87702233 
DE87702234 


DE87752005 
DE87752006 


DE87752008 
DE87752146 
DE87752015 


DE87702235 
DE87702236 


DE87001242 
DE87751607 


DE87752007 


DE87752143 
DE87752144 
DE87752155 
DE87752139 
DE87752137 
DE87752138 
DE87752141 
DE87752136 
1DE87752134 
~E87752142 
DE87752177 
DE87752153 


ERA-12/15 / 308R 


Abstract 
Number 


12:32086 
12:32087 
12:31146 
12:32336 
12:31501 
12:31125 
12:31610 
12:31129 
12:31164 
12:31337 
12:31338 


12:31333 
12:31163 


12:30199 
12:31334 


12:32004 
12:31683 


12:30963 
12:31028 
12:31444 
12:31001 
12:31002 


12:30964 
12:30093 
12:30812 
12:30689 
12:30697 
12:30690 
12:30691 
12:31350 
12:30111 
12:30062 
12:30064 
12:30055 
12:32017 
12:31777 
12:31786 
12:31778 
12:31821 
12:31787 


12:29943 


12:32188 
12:32189 
12:31586 


12:30106 
12:31671 


12:31446 
12:31672 
12:31029 


12:30567 
12:31201 


12:30066 
12:31771 
12:30281 
12:31413 


12:30282 
12:31447 
12:31030 
12:31003 
12:31004 
12:30965 
12:29889 
12:31005 
12:30020 
12:30283 
12:30307 
12:31006 





309R / ERA-12/15 OCS/MMS- 


Report Availability Distribution Abstract 
Number Source Category Number 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE87752140 MN -38 12:31448 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE87752133 MN -95e 12:31007 
NTIS (US Sales Only), PC A02/MF A01 DE87752135 MN -61 12:30262 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE87752132 MN -38 12:30284 


See AD-A-177565/9/XAB 12:30821 


86-85 See AD-A-177677/2/XAB 12:32011 
NOAA-DR-ERL-ARL- 


10 
NOAA-TM-ERL-SEL- 


74 
NOAA-TM-ERL-WPL- 

142 See PB-87-154621/XAB 12:31673 

143 See PB-87-154639/XAB 12:31674 
NORDITA- 
84/ 11-Prepr. NTIS (US Sales Only), PC A02/MF AO1 DE86701662 MN -34C 12:32249 
84/ 13-Prepr. NTIS (US Sales Only), PC A03/MF AOI DE86701653 MN -34A 12:32120 
84-17-Prepr. NTIS (US Sales Only), PC A02/MF A01 DE86701661 MN -34C 12:32250 
84/ 30-Prepr. NTIS (US Sales Only), PC A02/MF A01 DE86701651 MN -34D 12:32304 
84/ 38-Prepr. NTIS (US Sales Only), PC A03/MF A01 DE86701650 MN -34D 12:32305 
84/ 41-Prepr. NTIS (US Sales Only), PC A02/MF A01 DE86701658 MN -34D 12:32190 


See PB-87-157566/XAB 12:31680 


See PB-87-157517/XAB 12:32094 


NP- 
7752034 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87752034 MN -95e 12:31031 
7752066 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87752066 MN -105 12:29974 
7752117 NTIS (US Sales Only), PC A09/MF AOI; 1 DE87752117 MN -102 12:29890 
7752118 NTIS (US Sales Only), PC A06/MF AOI; 1 DE87752118 MN -95 12:30710 
7752176 NTIS (US Sales Only), PC A07/MF AO}; 1 DE87752176 MN -95 12:30743 
7770095 NTIS (US Sales Only), PC A03/MF AO1; 1 DE87770095 MN -59A 12:30360 
7900675 NTIS, PC A04; 3 DE87900675 MN -121 12:30073 
7900688 SOMED, Box 6282, Univ. of Alabama, Tuscaloosa, TI187900688 MN -11 12:32034 
AL 35487 

7900694 Dept. of Interior, 1951 Kidwell Dr., Vienna, VA T187900694 MN -98B 12:30074 
22180 

7900695 State of Wisconsin, Dept. of Admin., 101 S. Webster T187900695 MN -95 12:30744 
St., Box 7868, Madison, WI 53707 

7900696 Wisconsin Div. of State Energy, Dept. of TI87900696 MN -95 12:30745 
Administration, 101 S. Webster St., 6th Floor, Box 
7868, Madison, WI 53707 

NRL-MR- 

5887 See AD-A-177438/9/XAB 12:32105 
5933 See AD-A-177417/3/XAB 12:31488 
5948 NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE87008692 MN -21 12:32367 

NUREG- 
0020-Vol.10-No.11 NTIS, PC A20/MF A0Oi - GPO T1I87900648 MN -80 12:30483 
0975-Vol.5 NTIS, PC At&/MF A011 - GPO 1187900573 MN -78 12:30488 
1057-Suppl.4 NTIS, PC A05/MF AO1 - GPO TI87900546 MN -78 12:30606 
1125-Vol.8 NTIS, PC A10/MF AOi - GPO TI187900664 MN -80 12:30607 
1166-F NTIS, PC A08 - GPO DE87900663 MN -78 12:30608 
1210-Vol.3 NTIS, PC A05/MF AOl - GPO 1186016133 MN -80 12:30609 

NUREG/CR- 
2331-Vol.6-No.3 NTIS, PC A06/MF A0Oi - GPO TI87008840 MN -80 12:30610 
4161-Vol.2 NTIS, PC A06/MF A0O1 - GPO TI87009865 MN -70 12:30166 
4307-Vol.3 NTIS, PC A11/MF AOl - GPO T187009044 MN -78 12:30489 
4458 NTIS, PC A99/MF AO1 - GPO 1187007512 MN -78 12:30500 
4469-Vol.5 NTIS, PC A03/MF A0O1 - GPO TI87009390 MN -78 12:30517 
4663 NTIS, PC A03/MF A0O1 - GPO TI87900685 MN -78 12:30611 

NTIS, PC A03/MF AO0i - GPO TI87900684 MN -78 12:30612 
NTIS, PC A03/MF AO1 - GPO TI87007016 MN -78 12:30613 
NTIS, PC A03/MF A0O1 - GPO TI87008900 MN -78 12:30614 
NTIS, PC A06/MF A0O1 - GPO TI87008168 MN -78 12:30501 
NTIS, PC A06/MF A0i - GPO TI87900550 MN -38 12:30529 
NTIS, PC A03/MF A0O1 - GPO T187008301 MN -70 12:30167 
NTIS, PC A07/MF AOi - GPO T187009524 MN -70 12:30189 
NTIS, PC A03/MF AO! - GPO; 1 TI87900686 MN -11 12:32042 


See UCRL-15907 .99: DE87009744 MN -11 12:31952 


New York State Energy Research and Development TI187900662 MN -95f 12:30681 
Authority, Two Rockefeller Plaza, Albany, NY 
12223 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE87900752 12:30114 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE87900753 12:30810 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE87900755 12:30694 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE87900757 12:30104 


NTIS (US Sales Only), PC A08/MF AOI; 1 DE87900746 12:30758 
NTIS (US Sales Only), PC A06/MF A01; 1 DE87900744 12:30695 
NTIS (US Sales Only), PC A09/MF AOI; 1 DE87900740 12:30746 
NTIS (US Sales Only), PC A05/MF AOI; 1 DE87900738 12:30759 


See PB-87-154472/XAB 12:30068 
See PB-87-154464/XAB 12:30067 





ORNL- ERA-12/15 / 310R 


Report Availability 
Number Source 


ORNL- 
5198-Ed.9 See ORNL-6325 : DE87009107 MN -96 
6325 NTIS, PC A09/MF AOI; 1 (GPO Dep.) 99: DE87009107 MN -96 
6357 NTIS, PC A05/MF AOI; 1 (GPO Dep.) 99: DE87009783 STD -4 
6363 NTIS, PC Al1/MF A01 (GPO Dep.) .99: DE87009797 MN -25 
ORNL/CON- 
224 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) : DE87009773 MN -95d 
225 NTIS, PC A07/M AOl; 1 (GPO Dep.) : DE87009781 MN -95 
ORNL/CSD/TM- 


242 NTIS, PC A02/MF A01 (GPO Dep.) : 1DE87009789 MN -13 
ORNL/Sub- 
83-39099/ 1 NTIS, PC A06/MF AOI; 1 (GPO Dep.) : DE87009106 STD -97a 
84-47992/ 1 NTIS, PC A06/MF AOI; 1 (GPO Dep.) : DE87009801 MN -25 
85-27421/ 01 NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87010301 MN -114 
ORNL/TM- 
9264 NTIS, PC A03/MF A01 (GPO Dep.) : DE87009798 
9271-Vol.3 See NUREG-1210-Vol.3 1186016133 
9814 NTIS, PC A04/MF A01 (GPO Dep.) 
9835 NTIS, PC A04/MF A01 (GPO Dep.) 
9935 NTIS, PC A05/MF A01 (GPO Dep.) 
10131 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10212 NTIS, PC A03/MF A01 (GPO Dep.) 
10241 NTIS, PC A03/MF A01 (GPO Dep.) 
10280 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10304 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
10331 NTIS, PC A03/MF A01 (GPO Dep.) 
10335 NTIS, PC A03/MF A01 (GPO Dep.) 
10361 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10367 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10375 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10376 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10381 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
10398 NTIS, PC A03/MF A011; 1 (GPO Dep.) 
10400 NTIS, PC A02/MF A01; 1 (GPO Dep.) 


Distribution Abstract 
Category Number 


12:30982 
12:30982 
12:31202 
12:31130 


12:30966 
12:30711 


12:31351 


12:30480 
12:31131 
12:31106 


12:30168 
12:30609 
DE87006015 12:31352 
DE87010144 12:31132 
DE87009780 12:31727 
DE87009774 12:30568 
DE87008566 12:32337 
DE87009790 12:29916 
DE87008564 12:32368 
DE87009775 12:31659 
DE87008565 12:32338 
DE87009800 12:30699 
DE87010241 12:32419 
DE87009778 12:32420 
DE87009772 12:30703 
DE87010242 12:30481 
DE87009771 12:32251 
DE87010146 12:32421 
DE87010147 12:32422 


87-03 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87752025 
PATENTS-US- (US: Commissioner of Patents, Washington, DC 
20231, USA, $1.50 per copy.) 
4,649,279 


12:32140 
4,656,152 12:31270 
4,656,430 12:31482 
A 6-795,604 DE87007266 12:30536 
A 6-796,463 DE87007270 12:31367 
A 6-800,632 DE87007281 12:31366 
A 6-812,706 DE87007287 12:31606 
A 6-814,935 DE87007288 12:31621 
A 6-818,308 DE87007290 12:31219 
A 6823,546 DE87007293 12:31365 
A 6-824,037 DE87007295 12:31605 
A 6-844,034 DE87007220 12:31431 
A 6846,530 DE87007223 12:31506 
A 6846,783 DE87007224 12:31430 
A 6-849,914 DE87007229 12:31429 
A 6-850,455 DE87007231 12:31428 
A 6-858,987 DE87007240 12:31364 
A 6-859, 164 DE87007241 12:31427 
A 6-859,949 DE87007244 12:31426 
A 6-861,381 DE87007246 12:31425 
A 6-861,383 DE87007247 12:31363 
A 6-863,493 DE87007250 12:31424 
A 6-863,494 DE87007251 12:31218 
A 6-868,375 DE87007182 12:31620 
A 6-870,569 DE87007185 12:31423 
A 6-881,176 DE87007192 12:31085 
A 6-884,858 DE87007196 12:31422 
A 6-895,642 DE87007207 12:31619 
A 6-901,867 DE87007215 12:31604 

PB- 

86-910213/ XAB NTISPC$50.00 12:30704 
87-151155/ XAB NTIS PC PC E04/MF E01 12:30705 
87-151171/ XAB NTIS PC PC E06/MF E01 12:31133 
87-151197/ XAB NTIS PC PC E05/MF E01 


tn tn 
88 


tr tek tnt tet tn 
SSSSsss 


ted ts ted rd ted tod tt 
SSSSSSSSEBEssss3: 


12:30361 


Cet eh ded eh ded ed ded ed ded ed ed ed ded dd ted Oe Ud Ed 
SSSSssSSSsssssssssssssssss 


87-152682/ XAB 
87-154290/ XAB 
87-154464/ XAB 
87-154472/ XAB 
87-154621/ XAB 
87-154639/ XAB 
87-154886/ XAB 
87-154894/ XAB 
87-154902/ XAB 
87-154928/ XAB 
87-154936/ XAB 
87-155032/ XAB 


NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A05/MF AOi 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 


12:30308 
12:30700 
12:30263 
12:30067 
12:30068 
12:31673 
12:31674 
12:31779 
12:31750 
12:31751 
12:31800 
12:31780 
12:30002 





311R / ERA-12/15 


Report Availability Distribution Abstract 
Number Source 


87-155057/ XAB 
87-155065/ XAB 
87-155503/ XAB 
87-155537/ XAB 
87-155545/ XAB 
87-155578/ XAB 
87-155727/ XAB 
87-155743/ XAB 
87-155776/ XAB 
87-155792/ XAB 
87-155917/ XAB 
87-156014/ XAB 
87-156022/ XAB 
87-156030/ XAB 
87-156311/ XAB 
87-156527/ XAB 
87-156535/ XAB 
87-156683/ XAB 
87-156691/ XAB 
87-156782/ XAB 
87-156949/ XAB 
87-157210/ XAB 
87-157293/ XAB 
87-157327/ XAB 
87-157335/ XAB 
87-157343/ XAB 
87-157418/ XAB 
87-157442/ XAB 
87-157467/ XAB 
87-157517/ XAB 
87-157566/ XAB 
87-157574/ XAB 
87-157640/ XAB 
87-157657/ XAB 
87-157673/ XAB 
87-157756/ XAB 
87-157806/ XAB 
87-157855/ XAB 
87-158176/ XAB 
87-158606/ XAB 
87-158937/ XAB 
87-159190/ XAB 
87-159208/ XAB 
87-159331/ XAB 
87-159349/ XAB 
87-159448/ XAB 
87-159489/ XAB 
87-159729/ XAB 
87-159794/ XAB 
87-160065/ XAB 
87-160537/ XAB 
87-160883/ XAB 
87-162509/ XAB 
87-162533/ XAB 
87-162574/ XAB 
87-162582/ XAB 
87-165411/ XAB 
87-165429/ XAB 
87-165437/ XAB 
87-165445/ XAB 
87-165452/ XAB 
87-165460/ XAB 
87-165478/ XAB 
87-172276/ XAB 
87-172813/ XAB 
87-17222i1/ XAB 
87-173126/ XAB 
87-173407/ XAB 
$7-176285/ XAB 
87-176293/ XAB 
87-176301/ XAB 
87-177176/ XAB 
87-177184/ XAB 
87-177192/ XAB 
87-178042/ XAB 
87-178067/ XAB 
87-178323/ XAB 
87-178331/ XAB 
87-178851/ XAB 
87-901600/ XAB 
87-901700/ XAB 
87-901800/ XAB 
87-901900/ XAB 
87-902000/ XAB 


NTIS, PC A10/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC Ai2/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC All/MF A01 
NTIS, PC A0S/MF AO1 
NTIS, PC A07/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A13/MF A0O1 
NTIS, PC A19/MF A0O1 
NTIS, PC A03/MF AOl1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC All/MF AOl1 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A18/MF AO1 
NTIS, PC A07/MF AO1 
NTISCP T02 

NTIS PC PC E03/MF E01 
NTIS PC PC E02/MF AOl 
NTIS, PC A09/MF AO1 
NTIS PC PC E04/MF E04 
NTIS PC PC E04/MF E04 
NTIS PC PC E05/MF E05 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF A01 
NTIS PC PC E04/MF E01 
NTIS, PC A04/MF A01 
NTIS PC PC E04/MF E04 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A0S/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A99/MF E04 
NTIS, PC A03/MF A01 
NTIS, PC A99/MF E06 
NTIS, PC A20/MF A01 
NTIS, PC A15/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A04/MF A0O1 
NTIS, PC A09/MF AO1 
NTIS, PC A10/MF AOl1 
NTIS, PC A15/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A16/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A06/MF A0O1 
NTISSubscription 
NTISSubscription 
NTISSubscription 
NTISSubscription 
NTISSubscription 


Category 


Number 


12:30701 
12:31781 
12:31782 
12:31752 
12:31753 
12:31675 
12:31353 
12:31587 
12:30702 
12:30331 
12:31676 
12:30733 
12:30461 
12:30811 
12:30309 
12:31801 
12:30983 
12:31783 
12:31677 
12:30806 
12:30813 
12:31754 
12:30984 
12:31678 
12:30985 
12:30986 
12:31679 
12:30079 
12:31802 
12:32094 
12:31680 
12:31681 
12:32018 
12:31784 
12:31785 
12:31755 
12:30987 
12:30113 
12:31413 
12:30355 
12:30264 
12:29944 
12:29945 
12:30265 
12:31803 
12:31756 
12:31682 
12:30988 
12:30967 
12:31134 
12:30021 
12:29946 
12:31804 
12:32043 
12:32095 
12:32096 
12:30080 
12:30081 
12:30082 
12:30083 
12:30084 
12:30085 
12:30086 
12:32004 
12:30107 
12:30824 
12:29917 
12:31683 
12:31008 
12:31009 
12:30310 
12:29947 
12:30968 
12:30105 
12:31456 
12:30807 
12:31032 
12:31033 
12:29934 
12:30815 
12:30816 
12:31340 
12:30732 
12:30311 





PB- ERA-12/15 / 312R 


Report Availability Distribution Abstract 
Nuaaer Source Category Number 


87-902100/ XAB 
87-902200/ XAB 
87-903001 
87-916600/ XAB 
PC/ICE/R- 
48 
57 
PCCF-T- 
86-01 


147 


5711-Vol.5 
5771 
5854-Vol.1 
6131 
6151 
6198 


1986-265 


3931 

3990 

4048 
RHO-PB-SR- 

10-B-CP-Aug.86 

10-B-CP-Oct.86 
RHO-RE-PL- 


NTISSubscription 
NTISSubscription 
See DOE/TIC-8200-R50 
NTISSubscription 


See PB-87-158937/XAB 
See PB-87-158606/XAB 


NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


See NUREG/CR-4469-Vol.5 

See NUREG/CR-4848 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AO01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A05S/MF AOI 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A03/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI 
See PB-87-157335/KAB 

See PB-87-159794/XAB 


See PB-87-178323/XAB 
See PB-87-159489/XAB 


NTIS, PC A04/MF AOI; 1 
NTIS, PC A04/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A04/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AO1; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A05/MF A01 


DE87002262 


DE87752096 


DE87702237 
DE87702238 
DE87702239 


DE87702240 


DE87702241 
DE87702242 


T187009390 
T187008168 
DE87009364 
DE87009788 
DE87009706 
DE87010327 


DE87702243 
DE87780134 
DE87780135 
DE87780136 


DE87702244 


DE87005788 
DE87009472 
DE87008544 


DE87007169 
DE87007171 


DE87008851 


DE87752103 
DE87752104 


12:30817 
12:30819 
12:30482 
12:30989 


12:30264 
12:30355 


12:32210 
12:30118 
12:31772 
12:31815 
12:32423 


12:31203 
12:31204 


12:30517 
12:30501 
12:30969 
12:31910 
12:31205 
12:31949 


12:31911 
12:32282 
12:31951 
12:31324 
12:30520 
12:30985 
12:30967 


12:31032 
12:31682 


12:30120 
12:31684 
12:31107 


12:30128 
12:30129 


12:30169 


12:30432 
12:30825 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE87752105 12:30433 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751974 12:30069 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE87751975 12:30434 


RTR- 


2291-84-4-Del. Ver. 


SAAS- 


341 
SAIC- 
86/ 1994 
SAND- 
83-0030 
85-0330 
85-0703 
85-1921 
86-0177 
86-0681 
86-1015 
86-1067C 
86-1180 
86-1250 
86-1387C 


86-1514-Vol.11-No.1 


86-1739 
86-1934C 
86-2008 
86-2100 
86-2496 
86-2527 
86-2593C 
86-2597C 


See PB-87-159349/XAB 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A04/MF AOI 
See AD-A-177323/3/XAB 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4803 

NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MI AO1 (GPO Dep.) 
See NUREG/CR-4458 

NTIS, PC A1S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


to th tm tm ti ti tm tm im OS Ord Cel ed ed ted Od 
See 88 S888 Seeeesss 


— 


DE87006287 


DE87780123 


DE87009980 
DE87009386 
DE87010153 
DE87008401 
DE87009091 
DE87010523 
DE87010155 
DE87009054 
T187007016 

DE87010156 
DE87010035 
DE87009977 
DE87007528 
DE87005539 
DE87009385 
DE87009090 
T187007512 

DE87009979 
DE87008644 
DE87007391 


12:31803 
12:30615 
12:32287 
12:31633 


12:30170 
12:30312 
12:30171 
12:31395 
12:30172 
12:30173 
12:30174 
12:30547 
12:30613 
12:30175 
12:31414 
12:32398 
12:31341 
12:31354 
12:30176 
12:31355 
12:30500 
12:30177 
12:31415 
12:32048 





313R / ERA-12/15 SLU-IVL-U- 


Report Availability 


Distribution Abstract 
Number Source 


Category Number 


86-2614C 
86-2622C 
86-2644C 
86-2649C 
86-2863C 
86-2927 
86-7001 
86-7043 
86-7047 
86-7050 
86-7158 
86-7180 
86-8009 
87-0080 
87-0181 
87-0266 
87-0327 
87-0387C 
87-0425C 
87-0494 
87-0515C 
87-0624 
87-0696C 
87-0781 
87-0804 
87-0968C 
87-1028C 
87-1080C 
87-1087 
87-1094C 
87-1122C 
87-1126C 
87-1130C 
87-1142C 
87-1169C 
87-1171C 
87-1179C 
87-1185C 
87-1191C 
87-1203C 
87-1209C 
87-1210C 
87-1215C 
87-1254 
87-6002 
87-7109 


87-8177-Vol.1 
87-8177-Vol.2 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOl; 1 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS PC E10/MF $7.18; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 

NTIS, PC A02; 3 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep ) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


IEEE, 345 E. 47th St., New York, NY 10017 


NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 


Min mm mm mm 
SESSSSSESSSEsssy: 


DE87008968 
DE87007844 
DE87008645 
DE87008971 
DE87008966 
DE87009108 
DE87009791 
DE87009380 
DE87009352 
DE87009353 
DE87009719 
DE87009690 
DE87009985 
DE87009504 
DE87009689 
DE87008854 
DE87009389 
DE87007342 
DE87006714 
DE87008856 
DE87009293 
DE87009356 
DE87007774 
DE87009692 
DE87009244 
DE87008511 
DE87009495 
DE87009844 
DE87009242 
DE87009714 
DE87008969 
DE87008972 
DE87009059 
DE87009053 
DE87008970 
DE87008931 
DE87009055 
DE87009285 
DE87009051 
DE87009052 
DE87009057 
DE87009056 
TI187009497 

DE87009542 
DE87010302 
DE87009238 
DE87009376 
DE87009381 


MN -38 
MN -38 
MN -25 
MN -38 
MN -78 
STD -71 
MN -70 
MN -63 
MN -63 
MN -63 
MN -71 
STD -66c 
MN -62a 
MN -15 
MN -13 
STD -32 
MN -131 
MN -38 
MN -21 
MN -28 
MN -21 
MN -11 
MN -25 
MN -37 
MN -63 
MN -34B 
MN -63 
MN -32 
MN -63 
MN -94c 
MN -63 
MN -63 
MN -63 
MN -63 
MN -63 
MN -63c 
MN -63 
MN -13 
MN -63 
MN -63 
MN -63c 
MN -63 
ND -63 
MN -66 
MN -25 
MN -97 
MN -62a 


12:31356 
12:31623 
12:31165 
12:31108 
12:30616 
12:31166 
12:30178 
12:30332 
12:30333 
12:30334 
12:30131 
12:31357 
12:30346 
12:30200 
12:30682 
12:32396 
12:30100 
12:31342 
12:32369 
12:31502 
12:32370 
12:31453 
12:31109 
12:31416 
12:30335 
12:32097 
12:30313 
12:32424 
12:30336 
12:31206 
12:30337 
12:30314 
12:30338 
12:30339 
12:30340 
12:30341 
12:30315 
12:32397 
12:30342 
12:30343 
12:30316 
12:30317 
12:30318 
12:30415 
12:31122 
12:30462 
12:30347 


MN -62a 12:30348 
DE87009803 MN -25 12:31207 


tot bet tt tt to 
S833 


87-8214 NTIS, PC A02/MF AOI (GPO Dep.) 
SASR- 


8 
SCC- 
86-02 
86-03 
SEPRAD- 
02/ 86 
SERI/STR- 
211-3085 
211-3106 
231-2840 
SGD- 
509-PT-1 
509-PT-2 
SI-R- 
800901-6 
820135-5 
830501-1 
840314-1 
SIN-PR- 
86-10 
SLAC- 

314 
SLAC-PUB- 
4183 
4202 
4214 
4232 
4289 

SLI- 
8416 
SLU-ISK-U- 
49-1986 
SLU-IVL-U- 
160 


See N-87-19315 


See AD-A-177512/1/XAB 
See AD-A-177513/9/XAB 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS, PC A05/MF AO; 1 

NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC All; 3 


See PB-87-162574/XAB 
See PB-87-162582/XAB 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A05; 3 
NTIS (US Sales Only), PC A02; 3 


NTIS (US Sales Only), PC A03/MF AO1 


NTIS, PC A03; 3 


NTIS, PC A02/MF AOI; 1 (GPO' Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See PB-87-160537/XAB 
See STEV-SB-86-17 


See STEV-SB-86-24 


DE87702245 


DE87001158 
DE87001160 
DE87001 164 


DE87752013 
DE87752010 
DE87752014 
DE87752009 


DE87702246 
DE87010323 
DE87008316 
DE87008319 
DE87008328 


DE87008327 
DE87008872 


DE87752038 


DE87752036 


12:32088 


12:32267 
12:32198 


12:30194 
12:30319 
12:30320 
12:30321 


12:32095 
12:32096 


12:30070 
12:30294 
12:31805 
12:31455 
12:32203 
12:32425 
12:31535 
12:32163 
12:31503 
12:31504 
12:32164 
12:30021 
12:30324 


12:30289 





SNIAS- 


Report 
Number 


SNIAS- 
15-CA/ CG 
SR- 
86-45 
STEV- 
1986-6 
1986-7 
1986-8 
1986-R9 
1986-R10 
STEV-BF- 
86-7 
86-8 
86-8-Bil.1 
86-8-Bil.2 
86-9 
87-2 
STEV-EO- 
86-9 
86-11 
STEV-FBA- 
86-10 
86-11 
86-12 
STEV-FVE- 
86-7 
STEV-SB- 
86-17 
86-19-Pt.1 
86-19-Pt.2 
86-20 
86-24 
86-25 
86-27 
STEV-TORV- 
86-17 
86-19 
86-20 
STEV-VIND- 
86-6 
86-7 
86-8 
86-9 
86-13 
86-14 
86-15 
86-16 
86-17 
86-18 
86-19 
86-20 
86-21 
86-23 
86-27 
86-28 
86-34 
86-35 
STF- 
21A85007 
21A85058 
62A85007 
62A85013 
STU-I- 
447 
STUDSVIK-EB- 
82-164 
STUDSVIK-EP- 
86-4-Pt.2 
86-35 
86-38 
86-56 
222 
232 
TGAL- 
85-10 
TGL- 
43272 
43273 
43274 
43275/ 01 
43275/ 02 
43275/ 03 
43276 


Availability 
Source 


NTIS, PC A03/MF AOl1 
See DOE/ER/60149-T1 


NTIS (US Sales Only), PC A18/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; ! 
NTIS (US Sales Only), PC A12/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF A01; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A21/MF A091; 1 
NTIS (US Sales Only), PC A05/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A04; 3 

NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A05; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03; 3 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
See STEV-BF-86-8-Bil.1 


See STEV-BF-86-8-Bil.2 
See STEV-BF-86-8 
See STEV-TORV-86-19 
See STEV-BF-86-9 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO; 1 


See AD-A-177778/8/XAB 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


E 1.99: 


DE87010405 


DE87752174 
DE87752173 
DE87752175 
DE87752171 
DE87752172 


DE87752044 
DE87752166 
DE87752167 
DE87752168 
DE87752170 
DE87752067 


DE87752039 
DE87752048 


DE87752051 
DE87752052 
DE87752053 


DE87752040 


DE87752038 
DE87752041 
DE87752042 
DE87752043 
DE87752036 
DE87752037 
DE87752169 


DE87752054 
DE87752055 
DE87752050 


DE87752159 
DE87752045 
DE87752160 
DE87752161 
DE87752162 
DE87752046 
DE87752163 
DE87752164 
DE87752047 
DE87752165 
DE87752056 
DE87752057 
DE87752058 
DE87752059 
DE87752060 
DE87752061 
DE87752064 
DE87752065 


DE87752012 
DE87752011 
DE87752148 
DE87752150 


DE87752049 
DE87752167 


DE87752168 
DE87752166 
DE87752055 
DE87752170 


DE87752032 
DE87752033 


DE87702247 
DE87702248 
DE87702249 
DE87702250 
DE87702251 
DE87702252 
DE87702253 


ERA-12/15 / 314R 


Distribution Abstract 
Category Number 


12:30322 
MN -11 12:31654 


MN -95e 12:30285 
MN -96 12:31083 
MN -95d 12:30970 
MN -95d 12:31034 
MN -95d 12:31035 


MN -61E 12:30278 
MN -97 12:30463 
MN -97d 12:30464 
MN -97d 12:30465 
MN -61D 12:30266 
MN -96 12:31084 


MN -61A 12:30323 
MN -61 12:30286 


MN -105 12:31685 
MN -105 12:31686 
MN -105 12:31687 


MN -94a 12:30678 


MN -61A 12:30324 
MN -61E 12:30287 
MN -61E 12:30288 
MN -61A 12:30325 
MN -61A 12:30289 
MN -11 12:31728 
MN -61A 12:30290 


MN -102 12:30692 
MN -113 12:29948 
MN -98 12:30698 


MN -60 12:30421 
MN -60 12:30435 
MN -60 12:30422 
MN -60 12:30423 
MN -60 12:30436 
MN -60 12:30437 
MN -60 12:30438 
12:30439 
12:30440 
12:30441 
12:30424 
12:30442 
12:30427 
12:30425 
12:30426 
12:30443 
12:30444 
12:30445 


12:30087 
12:30088 
12:30971 
12:30972 


12:30022 
12:30464 


12:30465 
12:30463 
12:29948 
12:30266 


12:31110 
12:30023 


12:31634 


12:30502 
12:30503 
12:30504 
12:30530 
12:30531 
12:30532 
12:30484 








f 
4 


315R / ERA-12/15 


Report 
Number 


43277 
44001 
44003 

THD-IW-R- 
517 


84-012300 

85-01230 

85-010875 

85-011888 
TR- 

6 

70 
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